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INTRODUCTION

The green and digital transitions are reshaping the economy, moving it towards a resource-
efficient, circular, digitized and climate neutral economy, and with this – transforming 
the world of work, in which new technologies, digitalization, artificial intelligence and 
robotics are expected to create new jobs, change existing ones or replacing others. 
These transitions require constant and dynamic shifts in skills sets of young and adults to 
acquire, upgrade and update skills that keep pace with the needs of economy and labour 
market.

Economies and societies will need to adapt to these rapid changes by preparing current 
and future workforce through training and skills development. Innovative and adaptable 
curricula, training programmes and materials belong to the most important instruments 
in this process. The BEE-VET project of four consortium countries, Austria, Bulgaria, 
Slovakia and Turkey financed by Erasmus+ contributes to modernizing curricula and 
narrowing the gap between school and business in one of the economic sectors – the 
construction sector. 

The construction sector plays an important role in the European economy as it generates 
almost 10% of GDP and provides approx. 20 million jobs in the last 10 years (see 
COM/2012/0433 final)1. According to Cedefop’s 2016 Skills Forecast, employment in 
construction will grow during 2015-20252. Around 1 million new workers will be needed 
by 2025, while in the same time Member States will need to replace an ageing workforce. 
There are structural barriers in this respect – decrease in the number of young skilled 
workers and ageing workforce – which were reported in the ECSO 2017 report (Improving 
the Human Capital Basis)3. The report as well underlines the energy efficiency as one 
of the main drivers of skills development in the sector. Although there is a significant 
number of learners completing upper secondary VET schools in many EU Member States, 
data shows that many of these young people face difficulties in being employed in the 
construction sector according to their qualification. 

With the aim to support smooth transition of upper secondary VET students and raise 
employability in a green, sustainable and energy efficient construction sector, the BEE-VET 
project set as its general objective to design, develop, test, validate, exploit, disseminate 
and sustain a set of interrelated innovative teaching and learning products:  Interactive 
training materials for the application of new and advanced technologies/materials – the 

1 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2012:0433:FIN:EN:PDF
2 https://www.cedefop.europa.eu/files/8093_en_0.pdf
3 https://www.buildup.eu/en/practices/publications/ecso-report-improving-human-capital-basis

https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2012:0433:FIN:EN:PDF
https://www.cedefop.europa.eu/files/8093_en_0.pdf
https://www.buildup.eu/en/practices/publications/ecso-report-improving-human-capital-basis
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BEE-VET Digital Toolkit; Methodological materials for VET teachers in specific vocational 
subjects providing guidance and promoting the use of digital technologies in creative, 
collaborative and efficient ways – the BEE-VET Teachers Handbook. Last-but not least, 
presented here, Concept for curriculum update based on the information from the four 
partners’ countries participating in the project and European best practices identified, 
as well as on the prepared products, mapping the expected learning outcomes acquired 
by VET students in the field of Construction to allow their transnational mobility and 
recognition of knowledge, skills and competencies – the BEE-VET Concept for Curriculum 
Update/Concept for improvement of curricula.

The publication will be of direct benefit for VET stakeholders in construction sector and 
training narrowing the gap between school and business by: 

 modernising curricula for VET learners, especially in upper secondary education, 
in specialties in the field of construction and upgrading students’ digital skills 
and introduction of learning and training methods with a focus on ICT and 
practically oriented training and leading to creation of a more attractive school 
environment; 

 improving skills and competencies of teachers to design and deliver curricula 
and syllabus and company mentors – to design structured, up-to-date and 
practical training materials - in the field of green, sustainable and energy efficient 
construction through adequate cooperation with the business; 

 increasing awareness about the importance to foster cooperation between 
the education sector and the business and activating collaboration between 
teachers and company representatives in order to ensure comprehensive and 
up-to-date VET that fosters economic prosperity;

 supporting authorities, responsible for transfer of credits, formal recognition of 
qualifications obtained abroad, and supplying continuous vocational training to 
fill the gaps and map workers competencies to national requirements; 

 contributing to recognition of knowledge, skills and competencies and 
transnational   transferability of learning outcomes acquired through theory and 
practice in schools irrespectively of the country where the qualification has been 
obtained (formal education & training in country of origin); 

 raising awareness about and contributing to the environmental protection as a 
whole, as knowledge and skills, integrated in the school curricula and the applied 
as a know-how and practical expertise in the construction sector contribute for 
zero-energy buildings and reduced energy consumption.
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Technological change and digitalisation, demographic and climate change are main global 
challenges that influence economic development, transform the world of work, and pose challenges 
for education and training to prepare current and future workforce for constantly changing work 
requirements and new skills and jobs. These trends influence all sectors, with the construction 
sector as one among them. 

 Digitalization influences the whole economy and society. In the last three years it has 
been additionally accelerated by the COVID-19 pandemic. Like many other sectors, also 
the construction industry must adapt to the changes, sped up by digitalization. The 
transition to Building information modelling (BIM) projects as well as the use of new 
technologies such as drones, robots, AR, VR, 3D printing will demand a sound level of 
digitalisation of construction workers skills. In addition to this, the expectations for the 
future are that elementary occupations will be reduced, not at the latest place because 
of the automatization, which will influence strongly around two thirds of construction 
workers in the EU who have low to medium level qualifications.  

 Climate change and environmental degradation are the main global trends that require 
transformation of the whole spectrum of human activities: the way we use resources, the 
way of producing goods, the way of thinking and acting in the everyday life. At European 
level, the ambition of the European Commission is to respond to these challenges by 
making the European Union (EU) climate neutral by 2050 with a net-zero emissions of 
greenhouse gases and with economies, developing without increasing resource usage. 
These objectives are at the heart of the European Green Deal1. The European Green Deal 
aims to improve the well-being and health of citizens and future generations by providing 
fresh air, clean water, and healthy and affordable food; renovated, energy efficient 
buildings; cleaner energy and public transport; longer lasting products and future proof-
jobs; technological innovation and transformational change for global competitive and 
resilient industry. 

The construction sector has an important role to play in adaptation to climate change and achieving 
the green objectives. Making	buildings	and	homes	fit	for	a	greener	future is an important element 
of the new European green agenda. Buildings account for 40% of the consumed energy and 36% 
of the energy-related greenhouse gas emissions. That is why, the energy performance of buildings, 
but also – the resource efficiency in manufacturing, transport, and the use of products for the 
construction of buildings and infrastructures have an important impact on energy, climate change 
and the environment2.

1 The European Green Deal. Communication from the Commission to the European Parliament, the European Council, the 
Council, the European Economic and Social Committee and the Committee of the Regions.  Brussels, 11.12.2019, https://
eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF

2  Ibid.

https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/DOC_1&format=PDF
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TOWARDS GREEN CONSTRUCTION AND ENERGY EFFICIENCY:
CONCEPT FOR IMPROVEMENT OF CURRICULA IN SECONDARY VET
POLICY RECOMMENDATION

Both homes and public buildings must be renovated to use more renewable energy, and to be 
more energy efficient. The Commission proposes to:

 require Member States to renovate at least 3% of the total floor area of all public buildings 
annually;

 set a benchmark of 49% of renewables in buildings by 2030;

 require Member States to increase the use of renewable energy in heating and cooling by 
+1.1 percentage points each year, until 2030.

There are here a couple of regulatory instruments, initiatives and funds, contributing additionally 
to the set objectives and impacting the construction sector: 

 The revised Energy Performance of Buildings Directive3 that supports the development of 
renewable and less polluting energy systems for homes and public buildings by facilitating 
and increasing building renovation, modernising and decarbonizing stipulates that:

• As of 2030 all new buildings must be zero-emission; new public buildings must be zero 
emission already by 2027. 

• The worst-performing 15% of the EU building stock will have to be upgraded from 
Energy Performance Certificate (EPC) label G to at least label F by 2030, public and 
non-residential buildings leading the way by 2027. Residential buildings should be 
renovated from G to at least F by 2030, and to at least E by 2033. 

• The obligation to have an energy performance certificate is extended to buildings 
undergoing major renovation, buildings for which a rental contract is renewed and all 
public buildings. 

• Requirement to roll out charging infrastructure for electric vehicles in residential and 
commercial buildings and to promote dedicated parking space for bicycles. 

• Buildings or building units which are offered for sale or rent must have an energy 
performance certificate, and the energy performance class and indicator should be 
stated in all advertisements. 

• National Building Renovation Plans will be fully integrated into National Energy and 
Climate Plans to ensure comparability and tracking of progress – they will need to include 
roadmaps for phasing out fossil fuels in heating and cooling by 2040 at the latest. 

• A Building ‘Renovation passport’ will give access to information and lower costs for 
consumers to facilitate their planning and a step-by-step renovation towards zero 
emission level. 

• Member States are invited to include renovation considerations in public and private 
financing rules and to establish appropriate instruments, in particular, for low-income 
households. 

3 Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings 
(recast) [2010] OJ L153/13
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• A sunset clause is introduced for financial incentives to use fossil fuels in buildings: 
no financial incentives should be given for the installation of boilers powered by fossil 
fuels as of 2027 and Member State are given the legal possibility to ban fossil fuel use 
in buildings.

 The new Effort Sharing Regulation4 sets emission reduction targets for all Member States 
by 2030 for sectors including buildings. 

 The revised Energy Efficiency Directive5 and Renewable Energy Directive6 will make 
buildings more energy efficient and boost the use of renewable energy in buildings. The 
Renewable Energy Directive contributes to enhancing the use of renewables and energy 
efficiency of the buildings:

• Make it easier to integrate renewables into the grid (e.g., developing new technologies,  
integrating storage facilities and improving cross-border cooperation) 

• Provide stronger incentives for electrification (e.g., heat pumps and electric vehicles) 
and the incorporation of new fuels such as renewable hydrogen 

• Encourage energy efficiency and circularity (e.g., facilitating the use of waste heat).

The Energy Efficiency Directive:

• Require Member States to renovate at least 3% of the total floor area of all public 
buildings annually; 

• Establish a new target for Member States to reduce energy use in the public sector by 
1.7% every year;

• Prioritise energy efficiency measures for vulnerable consumers and energy poor 
households;

• Take further steps to empower final customers - basic contractual rights on heating, 
cooling and hot water;

• Introduce indicative Member State contributions to the EU-level energy efficiency 
target;

• Introduce a legal requirement to put energy efficiency first in planning and investment 
decisions;

4 Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual greenhouse gas 
emission reductions by Member States from 2021 to 2030 contributing to climate action to meet commitments under the 
Paris Agreement and amending Regulation (EU) No 525/2013 [2018] OJ L156/26

5 Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, amending 
Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC [2012] OJ L315/1

6 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion of the use 
of energy from renewable sources [2018] OJ L238/82
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CONCEPT FOR IMPROVEMENT OF CURRICULA IN SECONDARY VET
POLICY RECOMMENDATION

 The new Social Climate Fund7, funded by revenues from emissions trading in road 
transport and buildings provides financial support to citizens, in particular the vulnerable 
households, to invest in renovation or heating systems and ensure a fair transition8.

All global challenges require huge transformation of the construction sector itself.

They bring deep changes in technology, design, production, services, consumption 
and investment, and demand sufficiently skilled people for the construction sector. 

That is why, all the current megatrends are important to be seen from the 
perspective of the human capital in the construction sector with main challenges 
related to the level of educational achievement and qualification of the workforce, 
the existing skills mismatch and – unless counteracted, the skill gap, that is 
expected to only expand in the future.

Labour shortage, mismatches and skills gaps can only be addressed through:

• accelerating the acquisition of skills that will allow young people who 
enter the labour market to succeed in more digital and greener jobs; 

• anticipating future sills and qualification needs and based on this – 
offering sufficient available qualifications for construction occupations 
and improving the future and existing skill base through enrolment in 
relevant training and upskilling the ones already in employment. 

All these challenges require a regular adaptation and update of the structure of 
training provision and curriculum content across Europe.

Thus, the construction sector belongs to the sectors that are expected to be strongly regulated 
in order to contribute to the green objectives of saving energy, tackling energy poverty, facilitating 
renovation, improving quality of life, and generating jobs and growth, decreasing emissions and 
strengthening the competitiveness of European companies9. The latter means that education and 
training that prepare current and future work force to take up tasks and jobs in the sector have to 
cope with the variety of requirements and constantly upgrade and update knowledge, skills and 
competences of learners.

 The demographic trends and ageing population in most of the European countries 
influence skills demand and create labour shortages in many sectors. This constitutes 
an important challenge for skills policies. The workforce will be faced with the need to 
constantly upgrade its digital and technology-related skills to be able to remain employable 
longer and will need to reskill and upskill in view of the fast-changing needs of the labour 
market and evolving skills gaps and mismatches. This will increase the importance of 
investing in key, digital and transferable skills and removing barriers to learning for adults.

7 https://ec.europa.eu/clima/eu-action/european-green-deal/delivering-european-green-deal/social-climate-fund_en 
8 European Commission, Factsheet Buildings, 15 December 2021
9 European Commission, Factsheet Buildings, 15 December 2021 

https://ec.europa.eu/clima/eu-action/european-green-deal/delivering-european-green-deal/social-climate-fund_en
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These trends influence processes in the construction sector that is already experiencing serious 
challenges:

 The sector labour force is shrinking, with a significant shortfall of qualified workers for 
on-site construction enterprises and to a lesser extent – for the construction products’ 
industry. 

 On the other hand, there is the trend of ageing workers retiring, while at the same 
time – young people reluctant to consider construction as their career choice. It is a 
traditional vocational education and training (VET) occupation, which includes jobs like 
housebuilders, carpenters, stonemasons, plasterers, plumbers, painters, and floor-layers 
that do not sound attractive for the young generation. Cedefop study10 estimates around 
8.7 million people employed as construction workers in 2018, which is 7.4 percent decrease 
compared to 2006. For the period of 2018-2030, employment in the construction sector 
is foreseen to grow by 7.6 percent, while at the same time - 4.5 million job openings will 
need to be filled. Very often skill shortages appear when workers are unable to meet the 
needs of the labour market despite the high unemployment in some economies.

 Last but not least, there are further challenges of adapting and upgrading the skills and 
abilities of the current working-age labour force. All over Europe, it is accepted that 
the biggest obstacles to the development of the construction sector is the availability 
of workers and specialists both in terms of highly skilled workforce, as well as low skills, 
which require specific training and competences.

10 Cedefop. Construction workers: skills opportunities and challenges (2019 update). Thessaloniki 2020. https://www.cedefop.
europa.eu/en/data-insights/construction-workers-skills-opportunities-and-challenges-2019-update

https://www.cedefop.europa.eu/en/data-insights/construction-workers-skills-opportunities-and-challenges-2019-update
https://www.cedefop.europa.eu/en/data-insights/construction-workers-skills-opportunities-and-challenges-2019-update
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 2.1. Intended knowledge & skills to be covered by formal 
secondary VET. How do global trends and challenges impact 
the human resources in the construction sector? What new 
or updated and upgraded skills and skills-sets? 1  

The Construction Industry includes a variety of economic activities: extraction of raw materials, 
design and construction of buildings and infrastructures, manufacturing and distribution of 
construction products, maintenance, renovation and demolition, waste recycling, etc. It also has an 
impact of the development of many other sector and segments of everyday life of each person. For 
example, the energy performance of buildings and resource efficiency in manufacturing, transport 
and the use of products for the construction of buildings and infrastructures influence energy 
consumption and the environment. That is why, the impact of the global trends (digitalization, 
technical advancements, climate change) on the construction sector spills over many other segments 
of economic and societal activities. This is as well the reason why appropriate measures of industrial, 
social and education policies, addressing the impact of the global trends on construction sector, 
will have positive added value also on the related spheres. 

Measures of particular importance are the ones in the education and training policies, as the 
transformation of the construction industry is demanding a new set of skills to be acquired by the 
workers, to be able to face the mentioned challenges. This part sheds light on the needed skills in 
the professions of the construction sector that need to be developed or upgraded upon the impact 
of the global trends and the dynamic development of technologies, products and organization of 
work in the construction industry. 

 The requirements for energy efficiency and renewable energies in buildings will lead 
to additional training and upgrading and updating the skills of 3-4 million workers in 
various occupations (such as carpenters and joiners, bricklayers, and technicians) who will 
be forced to be trained. New practices are about to be implemented as well in response 
to above-mentioned regulatory changes. As the reduction pollutants in construction 
processes becomes a greater priority, new materials, methods, and technologies will be 
introduced. Workers would need proper skills to work with new and “green” material 
and techniques. The construction industry has a very important role in the transition to a 
Circular Economy. That is why construction workers would need to acquire knowledge on 
how to reuse and recycle industrial/construction waste and to be skilled in tasks carried 
out in the features and behaviour of recycled and bio-based materials or in the demolition 
practices. “Greener” infrastructure also involves the decarbonisation aspect. 

1 This part is based on the findings of the Construction Blueprint. Sectoral Strategic Approach to cooperate on skills in 
construction industry. Erasmus+ Programme, 2018.
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Most needed skills will be: 

 Sustainable energy efficiency:

• preparing a building programme and conducting a site analysis; 

• assess and balance environmental, economic and legal factors that characterise a 
specific construction project;

• knowledge about any relevant climate considerations;

• understanding of the energy performance goals.

 Knowledge about waste management: 

• recycling materials;

• resource management;

• climate change adaptability;

• health and safety in their decision-making process; 

• ensuring the final construction includes the necessary infrastructure to face long-term 
climate change challenges. 

 Use of Building Information Modelling (BIM): 

• “green” public procurement as a means of reducing the environmental impact of the 
construction sector;

• knowledgeable and skilled concerning the sustainable set up of the construction site 
and preparatory activities. 

 Be trained to develop the necessary skills to carry out sustainable construction practices 
on-site.

 Organization of the logistics:

• effective communication with clients regarding energy efficient renovation, installation 
of energy efficient building automation systems, post-installation follow-up services 
and enhanced cooperation among all professionals involved in this stage; 

• skilled in the removal of waste from the site and in detecting leakages, pollution and 
emissions.

 Decarbonization and integration of renewables.

 High health and environmental standards.

 Respect for aesthetics and architectural quality.
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The publication suggests that the highest numbers of workers needing to be trained on energy 
efficiency and renewable energy are found in the following professions: Electricians, Plumbers 
(including installers of heat pumps boilers, biogas systems, central heating, sanitary and thermic 
equipment), Carpenters and Joiners, Bricklayers, Technicians (including Heating, Ventilation, and 
Air Conditioning), Deep renovation specialists, with some of them emerging or upgrading existing 
professions. 

 Circular economy is another important driver, influencing construction jobs and changing 
sets of needed skills, requiring their holders to upgrade or update them: 

• Work safely with chemicals 

• Waste and recycling 

• Use of raw materials 

• Promotion of sustainability 

• Green public procurement (applies also to energy efficiency)

• Knowledge of Regulations 

• Knowledge of dismantling procedures 

• New procedures of Deconstruction 

• Wood construction 

• The use of waste-free and low-waste technologies and technological lines increasing 
the efficiency in the production of materials, construction products, and the 
implementation of construction investments 

• Planning and organizing sustainable construction (energy-saving architectural design, 
high comfort and fictionality of the building, minimal environmental impact). 

• Conducting construction waste management in a closed cycle.

 Digitalisation, use of new technologies and automatization.  

When talking about the construction industry in terms of digital activity, the sector is placed among 
the lowest digitalised economic sectors in Europe, although currently in its way towards digital 
transformation2.

Workers will need to own a suitable qualification and take up training opportunities to use new IT-
based or automated equipment. One digital technology that is expanding its influence in the sector 
is the Building Information Modelling (BIM), that is to be used to design and manage construction 
projects at all stages of the production process. Other technologies, such as 3D printing, simulation 
or cloud computing are gaining strong positions in the industry. Digitalisation will require as well 
knowledge and competences in the fields of data privacy and security, knowledge of regulations, 

2 https://ec.europa.eu/docsroom/documents/45547

https://ec.europa.eu/docsroom/documents/45547
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digital permits system for technicians (DigiComp dimension 2), digital logbooks for technicians 
and craft related workers (DigiComp dimensions 1 & 2), IoT for Managers (DigiComp dimension 5). 
How to operate with drones, robots and how to use virtual reality will belong to the updated skills 
sets in the construction professions.

Further technical skills that are gaining on importance, because of expanding off-side manufacturing, 
are computer aided design or computer aided manufacturing. 

Skills needs analyses at sectoral level has been provided in the Publication Construction blueprint 
sectoral strategic approach to cooperate on skills in the construction industry WP 2. Status Quo 
and Sectoral Skills Strategy R1. Skills needs analysis3.

 Some countries, contributing to the study, have identified also other skills, not related to 
the main 3 topics of the project (i.e., energy efficiency, circular economy or digitalisation). 
Such are: skills related to the safe use of new materials and new technologies, but also key 
competences, soft and transversal skills, competences that deal with the attitudes and 
personal aspects of the individual.

Several additional skills have been proposed in the process of the revision of the document: 

• In all trades (bricklayers, fitters, installers, machine operators, structural workers, 
etc.) there is a need to raise awareness of the importance of planning and execution 
according to quality criteria to ensure efficiency and circular economy and to make 
them aware of the contribution of ICT in the performance of their trade. 

• Renovation and refurbishment management skills. These activities represent the 
biggest driver of activity in the sector, in the residential building segment. Those 
are activities, where operational management of the worksite merges with the 
management of relations with clients and users and are related to the concept of 
"customer experience". 

• The competence in acoustic efficiency skills should be integrated in a complementary 
way to the main competence (energy efficiency). 

• Regarding the figure of the Head Technician or the Energy Rehabilitation Management 
Agent, they will have to have specific knowledge of energy efficiency and be proactive 
in proposing measures to the owners' associations. 

• With regard to the awareness of the sanitary crisis (COVID-19), it is important that 
professionals are trained, not only in competences to make buildings more sustainable, 
but also healthier and more user-friendly. These skills are relevant for the skills portfolio 
not only to managerial specialists, but also to technicians in construction management 
and companies in the sector that could carry out consultancy in new building works 
and building renovations. Currently, there are public awareness and other initiatives, 
but it is stills necessary to undertake measures to train technicians, firstly on the 
synergies between environmental criteria and healthy criteria and, finally, on healthy 
and unhealthy solutions (so that they can be identified and avoided).

3 Developed within the Erasmus+ Programme, Cooperation for Innovation and the Exchange of Good Practices, Sector Skills 
Alliances for Implementing Strategic Approach (“Blueprint”) to Sectoral Cooperation on Skills.
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 2.2. State of play: current situation at European level  
and in the consortium countries

In order to cope with the pace of industrial and technological development and the above-described 
requirements for new types and high level of skills, training institutions, public authorities, vocational 
centres and schools, as well as social partners, research organisations, and universities develop 
and exchange knowledge and ideas on how to better prepare construction specialists. Work is 
being done collectively at European level in cooperation between all European Member States, for 
example within the common work on the instrument ESCO4, as well as within partnership formats 
like the Construction Blueprint5 and – last, but not least – in the framework of partnerships’ work 
in projects like BEE-VET.

This part presents an overview of the expected knowledge, skills and competences (also known as 
“learning outcomes”) in one and the same profession in all four project partner countries, Civil 
Engineering Technician, the way they are presented at European level and how they exist in reality 
in each of the partner countries. The main objective is to map and compare curricula and expected 
learning outcomes acquired by VET students in one of the construction professions among partner 
countries and vis-à-vis the existing ESCO classification with the aim to support future improvement 
of curricula to allow transnational mobility and recognition of knowledge, skills and competencies.

A . The European level – the instrument ESCO

In view of the current and upcoming challenges, European Member States adapt their qualifications, 
skills sets and the corresponding curricula. One of the main instruments, introduced at European 
level, is the European Skills, Competences, Qualifications and Occupations (ESCO) as a European 
multilingual classification of Skills, Competences, Qualifications and Occupations, relevant for 
the EU labour market and education and training6. The aim of ESCO is to support job mobility 
across Europe and therefore a more integrated and efficient labour market, by offering a “common 
language” on occupations and skills that can be used by different stakeholders on employment 
and education and training topics. The use of ESCO in job offers, research, big data analyses, etc., 
helps education and training providers to understand what skills the labour markets need. They 
can then adapt their curricula accordingly to prepare their students better for tomorrow's labour 
markets. ESCO also helps potential employers to better understand what students have learned.

ESCO provides descriptions of 3008 occupations and 13.890 skills linked to these occupations. 

Each occupation is linked to respective knowledge, skills and competences in 4 categories:

• Essential Skills and Competences

• Essential Knowledge

4  https://esco.ec.europa.eu/en
5  See also above, in Part 2.1.: Construction Blueprint is a European project, belonging to the Erasmus+ Programme, for 

implementing a new strategic approach to sectoral cooperation on skills; https://constructionblueprint.eu/
6 https://esco.ec.europa.eu/en 

https://esco.ec.europa.eu/en
https://constructionblueprint.eu/
https://esco.ec.europa.eu/en
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• Optional Skills and Competences

• Optional Knowledge

From a survey’s responses within an EU project devoted to the construction sector7, the training 
needs of VET centres in each country can be identified. Those are 42 curricula or descriptors of 
which 22 relate to the topic area of energy efficiency, 11 to the topic of circular economy and 9 to 
the topic are as a wide range of VET programmes.

For the chosen profession of Civil engineering technician, essential and optional knowledge, skills 
and competences identified in ESCO are as follow: 

Essential Skills and Competences:

• Keep records of work progress

• Manage schedule of tasks

• Follow health and safety procedures in construction

• Use safety equipment in construction

• Use measurement instruments

• Operate drones in civil engineering

• Estimate duration of work

• Inspect construction supplies

• Perform field research

• Prevent damage to utility infrastructure

• Ensure compliance with safety legislation

• Use technical drawing software

Essential Knowledge:

• Civil engineering

• Engineering principles

• Building information modelling

• Engineering processes

• Construction industry 

7 Conducted within the Project: Skills Blueprint for the Construction Industry Duration: 01/01/2019-31/12/2022 Project 
Number: 600885-EPP-1-2018-1-ES-EPPKA2-SSA-B
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• Technical drawings

• Construction methods

• Building codes

Optional Skills and Competences:

• Set up temporary construction site infrastructure

• Promote environmental awareness

• Manage budgets

• Monitor parameters' compliance in construction projects

• Ensure gambling operational standards

• Ensure compliance with construction project deadline

• Conduct land surveys

• Oversee construction project

• Manage health and safety standards

• Design scale models

• Work in a construction team

• Approve engineering design

• Advise on construction materials

• Use CAD software

• Define technical requirements

• Design buildings

• Address problems critically

• Advise on building matters

• Manage engineering project

• Assess financial viability

• Control of expenses

• Adjust engineering designs 

• Calculate needs for construction supplies

• Work ergonomically
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• Obtain relevant licenses

• Create AutoCAD drawings

Optional Knowledge:

• Cost management

• Mathematics

• Design principles

• Traffic engineering

• Renewable energy technologies

• Energy efficiency 

• Electrical engineering

• Zoning codes

• Materials science

• Energy performance of buildings

• CAD software

• Urban planning law

• Project management

• Urban planning

• Mechanical engineering

• Industrial design
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Figure 1. Skills and Competences for profession of Civil engineering
 technician
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For more information about the vocational subjects, which are being taught in BEE VET project 
consortium countries and which provide for acquisition of the above listed skills and competences, 
please see Annex 1, p. 70.
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B . The experience in the four consortium/partner countries

In view of the current and upcoming challenges, project partners adapt their curricula for initial 
VET, in order to adequately prepare their students for current and future skills needs. The following 
examples give an overview of the situation per country, as it is now, with highlighting good practice 
examples.

1) Regarding the general features of structure and organisation of VET and curricula

In Austria the curriculum for the school program “Bautechnik” (Construction engineering) is 
divided into following groups of subjects:

A. General obligatory subjects – involving subject common for all VET students 

B. Branch specific theory and practice in the following subjects 

B.1 Structural engineering (Hochbau)

B.2 Civil Engineering (Tiefbau)

B.3 Construction industry (Bauwirtschaft)

B.4 Construction with timber (Holzbau)

B.5 Environmental Engineering (Umwelttechnik)

C. Obligatory exercise (social and personal competence)

D. Internship (minimum 8 weeks during holidays before entering the V. year)

E. Elective subjects (e.g., second foreign language, communication, entrepreneurship, 
research…)

F. Sport (non-obligatory).

In more general terms, vocational upper secondary education comprises also the following school 
types: Part-time vocational schools (years 10 to max. 13) in tandem with company-based vocational 
training; Schools of intermediate vocational education and training (=schools of intermediate 
VET) (years 9 to max. 12); Colleges of higher vocational education and training (=colleges of higher 
VET) (years 9 to 13, ISCED 3/5). Graduates are entitled to enter the higher education sector by 
taking the exam called Berufsreifeprüfung.

In the  dual system, attendance of  part-time vocational schools  is compulsory for apprentices 
according to the  Vocational Training Act. The objective of part-time vocational schools as 
described in § 46 of the School Organization Act is to impart fundamental theoretical knowledge 
to individuals who are obliged to attend part-time vocational school by way of part-time instruction 
in the field concerned, to promote and complement their company-based training and to expand 
their general education.

https://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB6
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB4
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB4
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB3
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB3
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB6
https://eacea.ec.europa.eu/national-policies/eurydice/content/legislation-1_en#legB63
https://eacea.ec.europa.eu/national-policies/eurydice/content/legislation-1_en#legSchOG
https://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB5
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The ratio of time spent between company-based training and part-time school education is about 
4:1. Roughly 40% of compulsory school graduates enter an apprenticeship contract, one third of 
them female. The main share of apprentices is trained in the crafts and trades sector, followed by 
the retail and wholesale trade, industry, tourism and the leisure industry, transport, information, and 
consulting, and finally the banking and insurance sector. Apprentices are paid a remuneration which 
is regulated by collective agreement and amounts to about 25-40% of the respective initial salary 
of a skilled worker in the first apprenticeship year and increases annually.

The roughly 250 apprenticeship professions are most often broken down based on their 
training  duration: Two-year and two-and-a-half-year  apprenticeships (in the crafts and trades); 
Some 70% of apprenticeships last for three years; Three-and-a-half-year apprenticeships (frequently 
technical occupations), such as: electrical installations engineering; Four-year  apprenticeships: 
complex machinery electrical systems; machinery mechanic; machine tool mechanics; electrical 
industrial engineering specializing in process control technology.

In Bulgaria, in the formal VET, there are general education subjects and vocational education 
subjects taught .

There are 3 types vocational subjects: 1) general – involving subjects that are taught to all VET 
students regardless of the field of occupation; 2) industry-specific/branch-specific – involving subjects 
that are taught to all students in the certain field. For example, as regards the construction field, 
there are 3 subjects that are common for all students enrolled in construction-related occupation 
study; 3) occupation-specific subjects. In some cases, the occupation-specific subjects may overlap 
between two or more occupations but differ in the hours of teaching. For instance, students in both 
Transport Infrastructure Builder and Civil Engineering Technician occupations study the “Roads/
railways and transport structures” subject. However, for the former the planned study hours are 
159, while for the latter – only 62.

Work-based learning (WBL) is a compulsory element in every VET programme. In the national context, 
WBL at school premises as part of regular classes during the school year is called study practice 
(учебна практика). For professions related to high-end technology it takes place in a real working 
environment. In-company WBL time (for example a week or month) at the end of grades 11 and 
12 is called production practice (производствена практика). WBL comprises at least 70% of VET 
programme time at NQF/EQF level 2, at least 60% at level 3 and at least 50% at levels 4 and 5. 

Since 2014, dual VET has started to evolve. Practical training in a company, alternates with periods 
of theoretical training in a school or another VET provider. The practical training in the company is 
2 days per week in the 11th grade, and 3 days per week in the 12th grade.

In Slovakia, vocational education is provided by secondary vocational schools. These are further 
divided by fields of study and teaching and by type of education obtained into lower secondary 
vocational education (2 years), secondary vocational education (3 years), full secondary vocational 
education (4 years) and post-secondary qualification studies (2 years). Education at each school 
consists of general subjects (Slovak language, foreign language, mathematics, physics, computer 
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science, etc.) and vocational subjects. Vocational subjects are divided into theoretical subjects and 
practical subjects. In the first year, students have general subjects along with vocational subjects. 
Each department has developed its own state training and program that each school adjusts to 
its preferences and interests. For this reason, schools with the same focus may differ in their own 
vocational subjects. They already work with AutoCAD in 4-year study fields, they have professional 
practice in the 2nd year and then in the 2nd and 3rd year they have continuous professional 
practice. In the fields of study, the schools alternate general education with vocational education, 
every other week. Currently, dual education is preferred, where training is provided by a private 
company. In the third year, some students choose a specialization and then get new subjects, 
for example, the subject construction exercises have a focus on construction with 132 hours, but 
management in construction has only 99 hours.

In Turkey, there are 6 branches in the field of construction technology: construction infrastructure, 
superstructure construction, architectural restoration, architectural construction technical drafting, 
static building technical drawing, building surface coating and insulation. The same vocational 
courses are taught in the 9th grade for those branches. 10th and 11th grades are allocated to the 
vocational courses with differences according to the characteristics of the branch (for example: 
the construction infrastructure branch gets 10h construction infrastructure workshop, while the 
architectural restoration branch gets architectural restoration course). In the 12th grade, apart from 
24-hour on-the-job training, they can take 4 more hours of elective vocational courses.

In more general terms - the vocational education provision, which was 3 years until 2016, was 
increased to 4 years after 2016. Apprenticeship training lasts 3 years, orientation training lasts 1 
year. Theoretical training is given at school 1 day a week, and up-skilling training is provided in the 
enterprises 4 days a week. Theoretical training may be provided 2 days a week depending on the 
profession.

2) Regarding length of study and the proportion between VET and general subjects

For the purposes of the present project outcome, we compared the national VET occupations 
corresponding to Civil Engineering Technician.

In all partner countries, VET students obtain a VET qualification, equivalent to EQF level 4, except 
for Austria, where the level is 5. Austrian students have both the highest number of total study 
hours (8822) during the entire course, and the highest number of vocational subjects’ hours – 6014, 
followed by the Slovakian ones, where the VET subjects amount at a half of all classes. Bulgarian and 
Turkish students study almost the same number of VET hours – around 2500 hours (see Table 1).
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Table 1. General characteristics of the upper secondary study in Construction 
in consortium countries

  AUSTRIA BULGARIA SLOVAKIA TURKEY

Civil Engineering 
Technician Bautechniker

Строителен 
техник

(Stroitelen technik)
Staviteľstvo

İnşaat 
Teknolojisi 
Teknisyeni

National VET code n/a 582010 3650 M 3112

Years of study 5 
(grades 9-13)

5 
(grades 8-12)

4 
(grades 10-13)

4 
(grades 9-12)

General subjects 2808 3559 3768 3071
Vocational 
subjects 6014 2861 3432 2442

Total study hours 8822 6420 7200 5513

EQF level 5 4 4 4

3) Regarding main general subjects, the comparison shows that hours in Maths are quite the 
same, while at the same time there are significant discrepancies in foreign language and IT 
studies. However, in the case of IT studies, all lagging-behind countries compensate by providing 
occupational-specific training, see Figures 2 and 3 below.

Figure 2. Main general subjects (number of study hours – total during the 
VET course)
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Figure 3. IT-related subjects
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The full comparison of general subjects and study hours among the partnership countries is 
provided in Annex 3, p. 77.

4) Regarding the main vocational subjects 

The comparison shows that: 

 The main VET subject, which is present in all four countries under the same name – 
Buildings' construction (including practical training), is strongly presented in Austria and 
Turkey and to a lesser extent – in Slovakia, while in Bulgaria the number of hours is four 
times lower, compared to the leader Austria (see Figure 4).

 The general VET subjects: Entrepreneurship, Occupational health and Safety and 
Economics are largely presented in Bulgaria as stand-alone subjects, while in other 
countries they are embedded in the other vocational-related subjects.

 It is important to note that subjects like Building operations, Design and building culture, 
Infrastructure, Construction practice and production technology and Social and personal 
competence are explicitly mentioned only in the case with Austria. Still, they might be 
available also in other countries, but under the non-compulsory subjects.

 Subjects like Descriptive geometry, Architecture, Applied Mechanics, Computer 
technology in the field, Testing of building materials and matter, Preparation and valuation 
of buildings, Statics and structural design, Wooden and metal constructions, Adaptation 
and reconstruction of buildings, etc. are explicitly mentioned in Slovakia.
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 Subjects that are specifically mentioned in the case with Turkey, are Professional 
Development workshop, Wood building workshop, Professional accounting, and 
Computer-assisted infrastructure cost calculations.

The full lists and study hours in vocational subjects and study hours for the Civil Engineering 
Technician occupation among partnership countries are provided in Annex 4, p. 82.

Figure 4. Buildings' construction study hours
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C . Good practices per country

Learning from the good practice examples from partner countries enables involving new contents 
from other countries, sharing and exchanging knowledge, contents, competences and finally 
-improving the curricula and raising quality of training.

Austria

The main positives as regards the vocational subjects in Austria are:

 Small number of vocational subjects

 Broad scope

 Large number of study hours

The examples below represent three of the vocational subjects that are being studied throughout 
the entire period of study.
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Figure 5. The main vocational subjects in Austria

Building construction (Baukonstruktion)

Grade 9 10 11 12 13 Total

Study hours 156 156 195 195 156 858

Constructions/Structures (Tragwerke)

Grade 9 10 11 12 13 Total

Study hours 0 78 156 234 390 858

Design and building culture (Gestaltung und Baukultur)

Grade 9 10 11 12 13 Total

Study hours 312 351 351 351 507 1872

Bulgaria

 Occupational health and safety studies – 9-10 grades:

With Occupational health and safety Bulgaria is the only country within the consortium that has a 
purposive (separate) subject within the VET curriculum for schools. The students learn the health 
and safety rules at the workplace, as well as the applicable legal framework.

 In-depth foreign language training including the foreign language for the professions - 
11-12 grades:

In addition to the largest amount of study hours compared to partnership countries (total 850 hours, 
see Figure 2 above) in the last two years, 11-12 grades, the Bulgarian students study “Foreign 
language for the profession”, focusing on 1) the communication skills and vocabulary, which are 
specific for the particular occupation; 2) the usage of professional literature and other sources; 3) 
the business communication and correspondence; 4) the preparation for job interview; and 5) the 
delivery of presentations in foreign language.
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Slovakia

 Computer-assisted drawing – 396 study hours:

There is very intensive teaching and practice in computer-assisted drawing – the total number of 
study hours in Construction graphics/Drawing is 396. The students work with AutoCAD, Revit, and 
Google SketchUp during all 4-years of study in many of the subjects.

 Business studies

During the last 2 years of education, the Slovak students receive solid preparation in subjects 
focused on starting business/establishing own companies right after the completion of the 
secondary education – total 363 hours, including in: 

• Economics 132 hours (12-13 grades)

• Management and marketing 132 (12-13 grades)

• Accounting, including practical training 99 (12-13 grades).

Turkey

 Like in Austria, the number of individual subjects is small, but they are broad in scope; 
most of them are being studied during more than 1 year.

 Most of the last year (12 grade) the students spent in Workplace training/internship – a 
total of 888 study hours.

 The main competences, developed in one of the important subjects in the curriculum in 
Turkey (Construction Technologies Competencies) give an example of what a student is 
expected to know and able to accomplish:

• Develops himself/herself in matters related to professional ethics and morality, 
occupational health and safety, project preparation, environmental protection, 
effective communication, entrepreneurship, and adaptation to work;

• Develops basic construction skills related to wood, masonry, blacksmithing and 
insulation by taking occupational health and safety measures;

• He/she makes technical and basic professional drawings in accordance with TS EN 
ISO standards and technical drawing rules by taking occupational health and safety 
measures;

• Makes basic professional calculations in accordance with mathematical rules;

• By taking occupational health and safety measures, he/she prepares the wooden frame 
construction elements and assembles them in accordance with the project and details;

• By taking occupational health and safety measures, he/she prepares wooden joinery 
elements and assembles them in accordance with the project and details;
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• Taking occupational health and safety precautions, drawing on a computer in 
accordance with architectural project regulation principles and technical drawing rules;

• Makes cost calculations of the building in accordance with technical calculation rules 
and unit price analysis;

• Draws wooden frame structures and elements in accordance with architectural 
project drawing and presentation standards by taking occupational health and safety 
measures;

• By taking occupational health and safety measures, he/she prepares the joining 
techniques and apparatus and assembles them in place;

• By taking occupational health and safety measures, he/she prepares and places the 
reinforcement systems of the carrier systems according to the earthquake regulations;

• He/she builds building walls in accordance with knitting techniques by taking 
occupational health and safety measures.

• Makes the drawings of the reinforced concrete structures in accordance with the static 
project arrangement principles by taking occupational health and safety measures.

Main global challenges and trends have their impact on what workers and 
students should know and are able to perform at their current or future 
working places in the construction industry. European instruments, like 
ESCO, also contribute to this knowledge with a whole classification of 
needed skills and competences. Current curricula in the four consortium 
countries correspond to a great extent to the main requirements of 
the technological developments and current trends in the construction 
development. Still, the new influencing factors in the construction 
industry, connected with green and circular economy, digitalization and 
new technologies, will require a fast update of the existing curricula. A 
whole new set of green skills would need to be introduced within existing 
subjects and in some cases – new professions will emerge.
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This part sheds light on the questions on the importance of new and updated learning outcomes in 
correspondence with industry needs and on the important steps towards improving current curricula 
for the profession of civil engineering technician and related professions in the consortium countries 
by (1) reflecting the ESCO classification and the competences skills set, linked to digitalisation and 
green and circular economy and (2) referring to project outputs, and in particular to how to make 
use of the Digital Toolkit, developed within the BEE VET project.

 3.1. The importance of new and updated learning outcomes 
in an improved curriculum

The main building block of the advancement of XXI century construction professionals is the 
content of their training programmes. In view of the fast-changing requirements of the construction 
economy, the corresponding improvement, modernisation and update of curricula and training 
programmes would be needed. 

All mentioned above skills and competences are expected to become part of updated and 
improved curricula in construction professions across countries and thus – not only of the written 
document, but also – of the teaching and the assessment process as the described learning 
outcomes demonstrate what a learner is expected to know and be able to do and understand, 
after a completion a learning module, a programme or a qualification. 

Learning outcomes in an improved curriculum are expected to contribute to the quality teaching 
and learning process in vocational education and training the following way1: 

 They can support the initial choice and professional orientation towards an attractive 
profession in the construction sector that corresponds to the new developments in the 
industry. Visible learning outcomes and improved curriculum will help potential learners 
and their families to make a difference and choose the respective profession. Learning 
outcomes will demonstrate to the wider interested audience what the content of the 
learning process is and what final results are expected in terms of competences and 
qualification for prospective employment or further learning. 

 Teachers and trainers would need to be acquainted with the new learning outcomes and 
to update their teaching materials, as well as methods. Updating the curriculum would 
mean also updating the assessment content, methods, and process. Part 3.3. on the 
potential usage of the developed teaching and learning materials within the BEE-VET 
project below could be used as a source and inspiration.

1 https://www.cedefop.europa.eu/files/4109_en_0.pdf

https://www.cedefop.europa.eu/files/4109_en_0.pdf
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 For VET schools and centres, updating learning outcomes and improving curricula is an 
important instrument for developing as well as reviewing programmes and qualifications. 
The whole process widens the basis for a permanent and systematic dialogue and 
partnerships with the business and social partners regarding the evolving skills needs. The 
more attractive and future oriented curricula and professions, provided in cooperation 
with the companies, the better quality and relevance of vocational provision.

 Improved curriculum pays off as well in terms of developing a skills pool in the construction 
professions that is in line with the evolving labour market and societal needs. 

 3.2. Referring to ESCO Knowledge, Skills and Competences

The process of improving curricula in the professions of the construction sector in the four 
consortium countries would benefit from referencing to the ESCO classification.

Main essential skills and competences (keep records of work progress, manage schedule of tasks, 
follow health and safety procedures in construction, use safety equipment in construction, use 
measurement instruments, operate drones in civil engineering, estimate duration of work, inspect 
construction supplies, perform field research, prevent damage to utility infrastructure, ensure 
compliance with safety legislation, use technical drawing software) can be seen almost in full extend 
in all four countries from the BEE-VET partnership.  

Same is the case with the essential knowledge – civil engineering, engineering principles, 
building information modelling, engineering processes, construction industry, technical drawings, 
construction methods, building codes.

In the two countries with the highest number of hours, Austria and Bulgaria, it seems that the length 
of the study could allow for accommodating more hours devoted to soft skills and/or general 
subjects – mathematics, languages etc. This corresponds to the estimate of the importance of job 
skills in the construction sector, analysed in the Eurofound’s monitor (Monitor, 2019): soft skills like 
autonomy, routine and teamwork plus numeracy and literacy rank among the highest needed skills 
in the sector2.

 Essential Skills and competences from ESCO classification sets requirements both with 
regard to health and safety and to soft and organisational skills and competences: keep 
records of work progress, manage work schedule. It is expected that these essential skills 
either find their reflection in the curricula as separate subjects (Bulgaria and Turkey), or 
are integrated in the main vocational subjects (Austria).

 Essential knowledge of civil engineering and construction methods builds the theoretical 
fundament of the profession of civil engineering technician. This is strongly represented 
in the cases with Austria and Bulgaria.

 Optional skills, competences and knowledge that add additional knowledge and help 
specialise technicians in particular tasks and operations (engineering design, electrical 

2 See more in detail: Construction Blueprint
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engineering), as well as - in horizontal knowledge and soft & managerial skills (mathematics, 
material science, but also – control of expenses, manage engineering projects) are 
important to be studied as well in order to broaden the skills sets of the future construction 
technicians. Many of them are already integrated in the vocational subjects in Austria and 
to a lesser extend – in Bulgaria, Slovakia and Turkey.

 Knowledge, skills and competences with regards to energy efficiency and renewable 
energies in buildings in terms of sustainable energy efficiency, waste management, 
decarbonization and integration of renewables are still rarely found across curricula. 
In Bulgaria, there is a particular subject devoted to Ecological and energy efficient 
construction in Bulgaria. Future updating of curricula would need to integrate all this 
essential knowledge either in the format of separate subjects, or to integrate it within the 
existing ones. This will be as well needed, because of becoming a compulsory requirement, 
once European directives are transposed into the national legislation.

 The situation with the knowledge, skills and competences needed for the circular economy 
(work safely with chemicals, use of raw materials and recycling, planning and organizing 
sustainable construction etc.) would need to be improved in the very near future in order to 
train a work force that contributes to the goals of the green economy. The expectations are 
that such learning outcomes would need to be achieved horizontally, by being integrated in 
the main vocational subjects: urban planning, construction design, water and energy supply 
systems in buildings et., without forgetting the general subjects as well. 

 Using of new technologies, automatization and digitalization would require introducing in 
the curricula of knowledge in the format of new subjects or upgrading of the existing ones 
with the following elements: use of new technologies such as drones, robots, AR, VR, 3D, 
data privacy and security, digital permits system for technicians etc. Almost all existing 
curricula already have some subjects like digital data processing, computer technology in 
the field etc.; many started introducing new technologies and specialized software. Still, 
more needs to be done already in the formal VET, in order to make students acquainted 
with all possibilities offered by the new technologies, listed above.

 3.3. Referring to the BEE VET Digital Toolkit to contribute to 
bringing curricula teaching and learning in the construction 
sector closer to the labour market needs

The BEE-VET Digital toolkit has been designed especially as a set of learning materials for students 
in the upper secondary VET to increase their knowledge and to support their skills with regards to 
current and future requirements of the labour market – and as well - as to serve as a good teaching 
source for teachers. In such a way, the different topics of the learning materials contribute to 
developing and teaching a modern curriculum corresponding to the demands of the sector. 

The toolkit is intended for acquisition and/or fostering of the knowledge, skills and competences 
including those linked to the ESCO classification. An example of the main of them is summarised 
in Table 2.
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Table 2. Topics of the BEE-VET Digital toolbox and the learning outcomes – 
some examples

Learning 
outcome 

 Skill

Skills Knowledge Competencies 

S1 .11 .4 
Designing 
structures or 
facilities

The Roofing, Pipes’ 
insulation, and 
Thermal insulation 
topics provide 
opportunities for 
development of 
skills in engineering 
design

   

S1 .12 .1
Creating visual 
displays and 
decorations

    The Facade cladding and 
Products for gardens 
and landscapes topics 
provide reach set of 
resources for modern 
design and decoration 
solutions

S1 .5 .5
Advising on 
environmental 
issues

  Green, 
sustainable and 
energy efficient 
construction is the 
overarching theme 
represented in all 
topics

 

S1 .8 .1
Working in teams

A good portion of 
the practical exercises 
demands teamwork

S2 .5 .1
Measuring 
dimensions 
and related 
properties

The theoretical 
material as well as 
many of the practical 
exercises in the 
proposed set involve 
development of 
skills for measuring 
dimensions 
of elements 
of structures 
and calculation 
of volumes, 
proportions, etc., 
to achieve certain 
properties
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The whole theme of Energy Efficiency of the Buildings deals with topics and practical application of 
innovative materials and technologies (green, sustainable and energy efficient construction materials 
and resources). The issue of energy efficiency in heating and air conditioning of residential, public, 
industrial buildings is also extremely relevant in terms of energy savings. Students should be trained 
in the principles of energy efficiency of a building, starting with the "conceptual design" phase, 
then - through the "technical design" phase when solutions of the thermal insulation systems of 
the enclosing elements of the building must be specified, as well as the materials and the location 
of their thermal insulation layer must be specified. 

More specifically, the themes in the Digital Toolkit contribute to developing the following knowledge, 
skills and competences in written and taught curricula:

 The topic of Thermal Insulation of Buildings is a complex of measures. The efficient 
thermal insulation of a building encompasses insulation of the exterior, roof, basement 
etc. It contributes to developing the following knowledge, skills and competences, 
related to green construction and energy efficiency: knowledge about any relevant 
climate considerations, climate change adaptability, understanding of the energy 
performance goals, assess and balance environmental, economic and legal factors that 
characterise a specific construction project, ensuring the final construction includes the 
necessary infrastructure to face long-term climate change challenges, decarbonization 
and integration of renewables, high health and environmental standards etc.

More in detail:

In terms of knowledge, the student is able to:

• Explain the importance of thermal insulation

• List the places where thermal insulation materials are applied

• Explain the properties of thermal insulation materials

• List the types of thermal insulation materials

• List the rules to be considered in thermal insulation underground

 

In terms of skills, the student can:

• Prepare the thermal insulation materials

• Make necessary repair on insulation surface 

• Prepare the insulation mortar

• Adhere / fix the insulation materials to the surface

• Instruct insulation boards or brick walls to protect the surface
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In terms of competencies, the student:

• Takes the necessary occupational health and safety measures

• Performs the thermal insulation on various element of the building

• Works with technical and reference literature

• Observes the technical rules and uses the technical specifications of the 
materials

• Works in team with peer students

• Follows the instructions of the teacher

 The topics of Plasters and Interior Plasters add learning outcomes to the finishing works 
on the construction or on a masonry course, which form the visible facing surface of the 
interior (wall, ceiling) or exterior. The application of plaster mixtures depends on the base 
surface as well as on the desired microclimate in the premises. Plastering contributes to 
developing the following knowledge, skills and competences: knowledge about materials, 
high health and environmental standards, respect for aesthetics and architectural quality 
etc., and more in details:

In terms of knowledge, the student: 

• Can explain the function of surface treatments

• Knows and can define various types of interior plasters

• Can describe the components of mortars for interior plasters

• Can distinguish the types of surface treatments of plaster

• Knows the stages of the technological process of plastering

• Knows methods of applying plasters

• Is aware of the technological breaks during plastering process

In terms of skills, the student: 

• Mastered the testing procedures for mortar components

• Can determine the beginning and the end of gypsum setting

• Can determine the normalized density of cement slurry

• Is able to determine the setting time of cement slurry

• Can conduct informative water tests
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In terms of competences, the student: 

• Can design a suitable type of interior plaster for different surfaces

• Uses various surface finishes of plasters

• Works with technical and reference literature

• Observes the technical rules and uses the technical specifications of the 
materials

• Works in team with peer students

• Follows the instructions of the teacher

 The topic of Wall Plasters

In terms of knowledge, the students:

• Know and determine the main types of plaster mixtures

• Distinguish the types of plaster mixtures by binder types

• Recognize and can list the main technical characteristics of plaster mixtures

In terms of skills, the students can:

• Visually distinguish the different types of plaster mixtures

• Visually determine the components of the different types of plaster mixtures 

• Handle technical descriptions of the characteristics of different types of 
plaster mixtures

In terms of competences, the students:

• Work with technical and reference literature

• Calculate the quantity of dry mix and water of plaster mixtures

• Work in team with peer students

• Follow the instructions of the teacher
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 The topic of Façade Cladding teaches students on knowledge and skills how to separate 
the building from the external environment, providing protection from climatic conditions, 
in which the building is located and what should be taken into consideration from the 
aesthetic point of view when choosing a facade system and exterior design. 

In particular, the students have: 

In terms of knowledge, the student:

• Can explain the significance and the functions of the façade in a building

• Knows and can list various types of façades 

• Knows and can list different types of materials, used for façade cladding

• Is aware of advantages and disadvantages of different types of façades and 
materials

• Knows the elements that should be taken into account for the design of a 
façade

• Distinguishes the main components, properties and advantages of plasters 
used in outdoor environments

In terms of skills, the students can:

• Design a composition for the facade cladding 

• Assess the correctness of the facade design

• Justify the design of the facade of the given object according to the used 
materials

• Assess advantages and disadvantages of a façade in a given building

In terms of competences, the important are: 

• Ability to choose a façade design suitable for a specific type of building in a 
specific environment

• Ability to choose materials suitable for a specific type of building in a 
specific environment

• Ability to select among different types of plasters for façade finishing

• Competency to promote the importance of energy saving and 
environmental impact in the context of façade design choice 

• Ability to justify a final design of a façade with respect to the environment, 
the author’s self-expression and the purpose of the building
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 The training material on Screeds reveals opportunities for gaining advanced knowledge 
related to basic mortars, their properties, test methods, storage rules, application rules, 
as well as the appropriate tools for screeding. The topic summarizes the knowledge about 
the technology of preparation and use of screed solutions through theoretical materials 
and practical assignments.

More in detail: 

In terms of knowledge, the student:

• Knows the main types of screeds

• Is able to distinguish between various types of solutions according to the 
binder and the mixture composition

• Knows the main types of mortar application surfaces and screed 
components

• Knows the properties of solutions that determine their application

In terms of skills, the student is able to:

• Identify and explain the main advantages and disadvantages of different 
types of screeds depending on their location

• Identify and explain the main advantages and disadvantages of different 
types of screeds depending on their coating 

• Identify and explain the main advantages and disadvantages of different 
types of screeds depending on various conditions

• Establish the characteristics of screeds by testing their basic properties

• Apply traditional and self-levelling screeds on different types of surfaces

• Establish the adhesion of a sample of screed

• Lay the ready solution on a concrete floor

In terms of competences, the student can:

• Identify and test the mechanical, physical and chemical properties of 
construction screeds

• Select and apply different types of screeds and knows the rules for their 
storage

• Work with technical and reference literature

• Set the composition of a screed mixture

• Work in team with peer students

• Follow the instructions of the teacher
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 The topic on Waterproofing contributes to developing knowledge on preventing 
potential damage from the action of water or moisture to the building, providing long 
life, a comfortable and safe environment. 

In terms of knowledge, the student:

• Defines waterproofing materials

• Categorizes the waterproofing materials according to where they are 
applied

• Defines waterproofing covers

• Describes the properties of sliding based waterproofing materials

• Explains the properties of structural waterproofing materials

• Explains the properties of laying based waterproofing materials

• Explains the cutting and joining principles of waterproofing materials

• Knows the day waterproofing materials and can explain their advantages

 

In terms of skills, the student:

• Determines the waterproofing material according to the dimensions of the 
respective area, where the waterproofing will be applied

• Prepares the adhesive material of the waterproofing material

• Performs the laying process by paying attention to the overlap ratio in the 
waterproofing materials based on laying/sliding

In terms of competences, the student:

• Explains the negative effects of water and moisture over the building

• Justifies the importance of good waterproofing system 

• Works in team with peer students

• Follows the instructions of the teacher
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 The topic on Masonry Mortar presents digested information on basic types of masonry 
mortar and their properties. It helps developing knowledge on the use of suitable 
materials and their characteristics, matching material with its property, application of 
different materials, measurements, applicable for the process etc.   

More in detail:

In terms of knowledge, the student:

• Knows and can list the main types of masonry solutions

• Distinguishes the types of solutions according to the binder

• Distinguishes the types of solutions according to the main components

• Knows the solutions’ general characteristics which determine their 
application

• Knows the common types of bases for mortar application

In terms of skills, the student is able to:

• Visually distinguish the difference between various types of solutions 
depending on their components

• Establish the characteristics of masonry solutions by testing their basic 
properties

• Measure and calculate the general characteristics of masonry solutions - bulk 
density, consistency, bending tensile strength, compressive strength, etc.

• Apply mortar on various building materials in order to establish their 
adhesion to the surface

In terms of competences, the student:

• Identifies the mechanical, physical, and chemical properties of mortars

• Is able to select and apply various types of masonry mortars taking into 
account the rules for their storage

• Works with technical and reference literature

• In competent to apply the prepared solutions at ceramic, concrete, and 
other types of building blocks

• Can calculate the composition and the proportions of components in of 
masonry solutions

• Works in team with peer students

• Follows the instructions of the teacher
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 The topic Products for Gardens and Landscape provides detailed information on 
the mechanical, physical and chemical properties of the main types of mortars and 
technologies for laying pavements; the selection and application of different types of 
exterior flooring; possible problems with the base; basic knowledge of their properties 
and application. With this, knowledge is acquired concerning the sustainable external 
flooring and preparatory activities, the climate change adaptability and finding workable 
solutions, as well as - knowledge and competences in the field of aesthetics and design. 

More in detail:

In terms of knowledge, the student:

• Knows of the main types of solutions for outdoor usage

• Distinguishes the types of solutions, depending on the pavement for which 
they are intended

• Knows of the main types of exterior flooring

• Knows the main properties and methods of application of solutions for 
outdoor usage

In terms of skills, the student is able to:

• Identify the main differences between materials and technologies for laying 
flooring, forming the vertical planning

• Apply and grout exterior flooring

• Apply the ready solution on the ground

In terms of competences, the student:

• Identifies and tests the mechanical, physical and chemical properties of 
mortars for laying pavements

• Selects and applies different types of flooring

• Works with technical and reference literature

• Works in team with peer students

• Follows the instructions of the teacher
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 Restoration includes developing of competences, like: surveying of the site, making 
a system of decisions (designing plans connected with the restoration of the original 
monument when alterations are observed), making a choice of technology for commencing 
and completing restoration activities, ensure compliance with legislation etc. 

More in detail:

In terms of knowledge, the student: 

• Lists intervention methods

• Lists the technical possibilities for restoration

• Lists the methods of obtaining original materials

• Lists the repair stages

• Lists the functions, working principles and procedures of protection boards

• Explains the procedures to be done before and after the report

In terms of skills, the student:

• Detects deteriorations and classifies them according to their degrees

• Identifies types of intervention

• Prepares an intervention project in line with the instructions

• Determines the technical possibilities for restoration and uses the 
appropriate one

• Provides original material and uses it

• Determines the intervention methods

• Makes the application of the repair stages

• Makes the filing and the archiving

In terms of competences, the student:

• Prepares the report containing deterioration and repairs in accordance with 
the presentation rules

• Prepare legend in line with the report within the framework of technical 
rules

• Draws the restoration project within the framework of standard and 
technical rules

• Works in team with peer students

• Follows the instructions of the teacher
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 Roofing requires expertise the cover of the buildings, which protects the interior from 
the influence of the environment. This includes knowledge on a roof structure of wood, 
concrete, reinforced concrete or metal with knowledge about the materials and the design 
of the roof, as well as - thermal insulation, waterproofing, a vapour barrier, a finishing 
layer, etc. Training develops energy climate awareness and skills to carry out sustainable 
construction practices, as the total heat losses of buildings through the roof are about 20-
25%. 

More in detail:

In terms of knowledge, the student:

• Knows the definition of the roof

• Distinguishes the roof types

• Knows the most commonly used roofing materials

• Understands and explains the importance of the energy saving and its 
impact over the environment 

In terms of skills, the student can:

• Choose the appropriate construction for a sloping roof

• Draw different types of sloping roofs

• Calculate the roof slope

• Design a sloping roof

• Design a flat roof

 

In terms of competences, the student:

• Evaluates the correctness of the design and the composition of a sloping 
roof

• Evaluates the correctness of the design and the composition of a flat roof

• Works with technical and reference literature

• Works in team with peer students

• Follows the instructions of the teacher
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 Insulation of Pipes develops knowledge about water supply requirements and standards for 
the water that comes into the buildings, including wastewater disposal and management, 
clean water plumbing and the materials and considerations that suitable for installing 
these systems.

More in detail:

In terms of knowledge the student:

• Knows the principles of clean water plumbing

• Knows the principles of wastewater plumbing

• Knows the points to be considered when installing clean water and 
wastewater plumbing

• Knows and explains the thermal insulation materials used for pipes

• Knows the differences in application of insulation materials in cold- and hot 
water plumbing

In terms of skills, the student can:

• Choose suitable material sets for a plumbing system installation 

• Prepare suitable material sets for the job a plumbing system installation

• Choose suitable material sets for a plumbing system insulation

• Prepare suitable material sets for the job a plumbing system insulation

 

In terms of competences, the student:

• Work with technical and reference literature

• Work in team with peer students

• Follow the instructions of the teacher
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 The Sustainable Development and Healthy Living topic introduces information regarding 
the indoor climate of the buildings and the measures for securing maximum possible 
comfort and healthy environment for the occupants. More specifically: 

In terms of knowledge the student:

• Explain the concept of healthy living and sustainable development in the 
context of construction industry

• List the elements of sustainable development in the context of the 
construction industry

• Defines the characteristics of building materials that affect the indoor 
climate and the comfort of the occupants

• Lists building materials which are suitable for ensuring of the comfort of the 
occupants

• Defines the air quality concept

• Lists the factors that affect air quality

• Is aware of and can list the building materials that provide low levels of 
pollution

• Is aware of and can list the building materials that provide good sound 
insulation and/or acoustics

• Is aware of and can list the building materials that provide protection 
against electromagnetic radiation

In terms of skills, the student can:

• Apply riles and principles of healthy living 

• Choose building materials in accordance with the purpose of the building 
and the desired characteristic to ensure optimal indoor climate

• Extract and systematise information from different freely accessible sources

• Conduct basic survey individually or in team and present the results from 
the study

 

In terms of competences, the student:

• Understanding and appreciation of the importance of sustainable 
development within the framework of the energy efficient construction 
tendencies 

• Awareness of the interrelationships between the healthy lining, the 
sustainable development and the energy efficiency of the buildings

• Team work

• Work with information using different, freely accessible sources

• Work with technical and reference literature
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 The Low-Energy Houses topic is the one that becomes more and more important in 
the construction industry, especially in the context of the modern understanding and 
tendency for reduce of the energy consumption, the national and regional policies, and 
their impact over the slowing down the climate changes. More specifically, the learning 
outcomes of the proposed topic involve the following:

In terms of knowledge the student:

• Explain the Low Energy Building concept

• Explain the Passive House concept

• Explain the Zero-Carbon Building concept

• Know and list the low-energy building techniques 

• Define the positives of the steel buildings and constructions

• Know the characteristics of the stainless steels

In terms of skills, the student can:

• Define the design stages of a steel house and their elements 

• Extract and systematise information from different sources

• Conduct basic survey individually or in team and present the results from 
the study

In terms of competences, the student:

• Understanding and appreciation of the importance of low energy buildings 
within the framework of the energy efficient construction tendencies 

• Team work

• Work with information using different, freely accessible sources

• Work with technical and reference literature
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 3.4. Benefits for other construction occupations and 
specialties from the opportunities of curricula improvements 
and the developed learning materials in the Digital Toolkit of 
BEE-VET project

Beyond the profession of construction engineering technician, there are also other professions, 
that are being taught in the VET secondary programmes in the consortium countries, which share 
same or similar skills or set of skills. Those can benefit from the opportunities of upgrading the 
curriculum in the framework of the project, where it is applicable. Where skills are common for 
different occupational positions or jobs, options for their upgrading or updating identified in the 
BEE-VET project can spill over. Examples of related professions/occupations are provided in the 
Table 3 below. 

Table 3. ESCO Skill-Occupation Matrix Tables: linking occupation and skill 
groups

Occupation 

 

Skill

3112

Civil 
Engineering 
Technicians

3123

Construction 
Supervisors

7111

House 
Builders 

S1 .11 .4 
Designing structures or facilities   

S1 .12 .1
Creating visual displays and decorations    

S1 .5 .5
Advising on environmental issues     

S1 .8 .1
Working in teams   

S2 .5 .1
Measuring dimensions and related properties   

S2 .6 .1
Performing calculations   

Source: https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/esco-skill-
occupation-matrix-tables-linking-occupation-and-skill-groups 

https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/esco-skill-occupation-matrix-tables-linking-occupation-and-skill-groups
https://esco.ec.europa.eu/en/about-esco/data-science-and-esco/esco-skill-occupation-matrix-tables-linking-occupation-and-skill-groups
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There are as well further professions that could make use of the developed training and learning 
materials (Digital Toolkit) of the BEE-VET project, so that expected learning outcome in those 
professions can be upgraded or updated, for example: roofing master, construction scaffolding 
supervisor, restorer, renovator, concrete finisher, roofer, industrial installation specialist and so on 
(see Table 4). In this way, the opportunities for modernising the curriculum in one of the main 
professions in the construction sector, through developing training materials and linking them to 
the needed skills of the XXI century constriction professions, may be used across the whole sector.

Table 4. Initial	 VET	 occupations	 in	 the	 consortium	 countries	 that	 benefit	
from the BEE VET project outputs

ESCO 
code

OCCUPATION 
(ESCO)

AUSTRIA BULGARIA SLOVAKIA TURKEY

2149.14 Quantity 
surveyor

    Construction 
project cost 
consultant

 

3112 Civil engineering 
technicians

Civil 
engineering 
technician

Civil 
engineering 
technician; 
Transport 
infrastructure 
builder

Civil 
engineering 
technician; 
Construction 
quality 
manager; 

Construction 
technician

3118 Draughtspersons   Surveyor Drafter  

3123 Construction 
supervisors

    Supervisor; 
Construction 
supervisor

Roofing 
master; 
Construction 
scaffolding 
supervisor

7111 House builders Civil engineer Builder; Civil 
engineering 
worker; 
Builder-
installer

   

7112 Bricklayers and 
related workers

Mason; 
Bricklayer

Restorer; 
Renovator

Bricklayer  

7113 Stonemasons, 
stone cutters, 
splitters and 
carvers

    Stonemason Stonemason

7114 Concrete placers, 
concrete finishers 
and related 
workers

  Restorer; 
Renovator

Concrete 
finisher

Concrete 
finisher
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ESCO 
code

OCCUPATION 
(ESCO)

AUSTRIA BULGARIA SLOVAKIA TURKEY

7115.3 Fireplace installer   Kiln builder    

7121 Roofers Roofer Restorer; 
Renovator

Roofer  

7122 Floor layers and 
tile setters

Tiler   Floorer  

7123 Plasterers Plasterer Restorer; 
Renovator

Drywall fitter; 
Plasterer

 

7124 Insulation 
workers

Industrial 
insulator

  Insulation 
worker

 

7125 Glaziers Glazier      

7126 Plumbers and 
pipe fitters

Plumber Installer of 
water supply 
systems

   

7131 Painters and 
related workers

Painter; 
Finisher; 
Interior 
worker

     

7314 Potters and 
related workers

      Hand brick 
moulder

8114 Cement, stone 
and other 
mineral products 
machine 
operators

      Concrete 
products 
machine 
operator

8342 Earthmoving and 
related plant 
operators

      Excavator 
operator

9312 Civil engineering 
labourers

  Assistant 
Builder; 
Assistant 
Road/Railway 
Construction

   

9313 Building 
construction 
labourers

  Assistant 
Builder; 
Assistant 
Road/Railway 
Construction
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For example, the BEE-VET learning and teaching materials are expected to be used in Austria and 
Slovakia almost to a full extent in the following occupations. 

 In Austria, they are expected to benefit the occupations of the fitter, metal worker, 
draughtsman, roofer, electrician, tiler, glaziers, industrial insulator, plumber, painter, 
mason, bricklayer, paver, decorator, plumber, road builder, plasterer, carpenter. 

 In Slovakia, these are the professions of drafter, supervisor, construction project cost 
consultant, construction quality manager, civil engineering technician, bricklayer, roofer, 
floorer, drywall fitter, plasterer, insulation worker, concrete finisher.

 In Bulgaria, these are the occupations of: assistant builder, assistant road/railway 
construction, restorer, renovator, renovator technician.

 In Turkey, the occupations are: construction technician, roofing master, excavator operator, 
concrete finisher, hand brick molder, stonemason, construction scaffolding supervisor, 
concrete products machine operator.

A full mapping of the occupations provided in the consortium countries in the framework of the 
initial VET is available in Annex 5, p. 87.

Referring to the learning outcomes, defined in the classification ESCO will support 
the process of identification of needed essential and optional learning outcomes 
for the profession of Civil engineering technician. This enables comparison 
between the four consortium countries and beyond them – among the EU 
Member States. 

Learning materials from the Digital Toolbox, developed by all consortium partners 
in the BEE-VET project may benefit also other construction professions.

Considering updating and upgrading the learning outcomes through modernising 
and improvement of the curricula for the respective profession will contribute to 
addressing the changing needs of the construction sector and high requirements 
of the technological development and energy efficiency and decarbonisation.
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In order to be used for professional purposes, the learning outcomes (knowledge, skills and 
competences) in the professions of the construction sector, achieved by the student at the end of 
his/her training programme and/or education stage, need to be formally recognized and certified 
by a relevant authority. This is the regular way of finalizing the process of training.

This part of the proposed concept deals with main aspects of the recognition and certification 
process – the final exams and other formats of recognition, including – in non-formal and informal 
settings and in a country, which is different from the home country. There is also information gathered 
about the opportunities opened as a follow up of the recognition and certification process, as 
well as about further forms of upgrading the acquired knowledge, skills and competences – in 
the sectors of higher education and continuous vocational education and training (CVET). In the 
context of the main topic of this paper – the improvement of curricula in the construction sector, 
information and examples, gathered in this chapter, are important from the perspective of:

 Employability of students. The formal certification, validation and recognition of the learning 
outcomes ensures transition to the labour market. The more relevant the curricula are to the 
needs of the labour market, the better chances the students have for finding jobs.

 Permeability. The formal certification and/or validation and recognition of the learning 
outcomes ensures permeability to the next educational stage (post-secondary, tertiary, 
etc.) or directly – to the labour market. In such a way, further progression depends on the 
results of the formal recognition and on the quality of curricula.

 Formal recognition and certification are a good basis for cross-sectoral mobility. The 
dynamic labour market requires such a readiness, because of the constant need of 
updating and upgrading skills or mixing functions, currently belonging to different 
professions, or even – creating new occupations. Formally recognized learning outcomes 
or full professions visualises what is already available in the skills portfolio of a learner or 
worker, following what has been written in the curriculum, and what needs to be added 
on top of it. In such a way, not the full skills set needs to be updated, but just the missing 
ones. This saves time, efforts and finances of both learners/workers and employers.

 Formal recognition and certification facilitate the geographical mobility. The transparency 
of qualifications is crucial in this respect. The comparison of the sets of learning outcomes 
in the curricula of the four consortium partners and the development of the learning 
materials provided by the BEE-VET project contribute to the visualization of who learns 
what and what they are able to do at the end of the study. Exactly these counts when 
employers at the large European market open positions for their workers, despite of 
the country they come from. For the consortium countries, of a particular interest is that 
formally recognised diplomas and certificates give the chances to students and workers 
to become or stay employable across borders, in other countries of the EU or the 
Neighbourhood, and in this way boosting the cross-country mobility. 
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 4.1. Final exams to acquire a professional qualification 

Final exams for the professions in the construction sector, as in all others, are the instrument to 
certify that students have achieved the required level of knowledge, skills and competences that 
have been planned in the respective vocational standards and curriculum, for a state recognized 
document (a diploma, a certificate or similar). In order to get learning outcomes recognized and 
certified, students in construction sector sit final exams.

Austria

Final exam (Reife- und Diplomprüfung): The final examination consists of a Diplomarbeit – 
diploma (teamwork), written examination (German and/or English, Mathematics, and Professional/
Specialist theory oral examination (Technical focus, English or German, Elective subject).

Graduates of colleges of higher VET are entitled to enter the higher education sector (general higher 
education entrance qualification) and these establishments are completed with the matriculation 
and diploma examination (Berufsreifeprüfung). 

The final certificate of a college of higher VET is evidence of regulated education and training as 
laid down in the Directive 2005/36/EC (Article 13(2)).

Box 1.	Professional	qualification	in	Austria	

Final exam Diploma	(certificate)

Diplomarbeit – diploma project 
(teamwork)

Written examination in: 

• German and/or English

• Maths

• Professional/Specialist theory
Oral examination in:

• Technical focus (vocational 
subjects)

• German and/or English

• Elective subject

High school diploma 

(Reife- und Diplomprüfung)

which includes certificate for 
apprenticeship as a mason 
(Lehrabschluss)

https://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB3
https://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyC2
https://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyC2
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyC12
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyC12
http://eacea.ec.europa.eu/national-policies/eurydice/content/glossary-1_en#glyB3
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Bulgaria

Secondary VET is completed with two state exams: State matriculation examinations (Matura, 
Държавен зрелостен изпит) in Bulgarian language and literature and a State examination 
for acquisition of VET qualification (Държавен изпит за придобиване на професионална 
квалификация). The latter comprises theoretical and practical parts and is based on a set of 
possible questions, practical tasks and evaluation criteria approved by the education ministry in 
the format of National examination programmes. Starting with the school year 2021-2022 there are 
three options to sit the VET qualification exam: written exam, tests or diploma project.

Secondary VET is completed with two state exams: State matriculation examinations (Matura, 
Държавен зрелостен изпит) in Bulgarian language and literature and a State examination to 
acquire a VET qualification (Държавен изпит за придобиване на професионална квалификация). 
The latter comprises theoretical and practical parts and is based on a set of possible questions, 
practical tasks and evaluation criteria approved by the education ministry in the format of National 
examination programmes. Starting with the school year 2021-2022 there are three options to sit 
the VET qualification exam: written exam, tests or diploma project. 

Formal training offer and state diplomas and certificates in VET can be provided only for 
professions included in the List of professions for VET, developed by the National Agency for 
Vocational Education and Training (NAVET) with the participation of the social partners (trade 
unions, employers’ organisations, ministries), branch chambers, and approved by the Ministry of 
Education and Science. The list is structured by education fields, vocational areas, professions and 
specialties. VET qualification levels are described in the list. Secondary and post-secondary VET 
qualifications refer to NQF levels 2 to 5.

Box 2. Professional	qualification	in	Bulgaria

Final exam Diploma	(certificate)

State matriculation exam in Bulgarian 
language and literature (Matura)

State examination for acquisition of 
VET	qualification	

Since the academic year 2021-2022 
there are three options to sit the VET 
qualification exam: 

• written exam

• test 

• diploma project

Diploma for secondary education 
(Диплома за средно образование)

VET	qualification	certificate	
(Свидетелство за професионална 
квалификация)

Both documents can be accompanied 
by Europass Certificate Supplement 
upon request
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Slovakia

At the end of the 4-year study, students pass the school-leaving examination (Maturita), which tests 
their practical and theoretical knowledge.

The theoretical part tests knowledge from the following subjects: Building construction, Building 
materials, Structural mechanics, Geodesy, Architecture, Construction preparation, Applied 
mechanics, Accounting, Management and marketing.

The practical part of the vocational part of the school leaving exam tests knowledge from the 
following subjects: Construction (practical training), Architecture (practical training), Accounting 
(practical training), and etc. In schools, it is possible to perform this practical part in various forms, 
namely: By defending a successful competition work, defending one's own project or solving a 
complex task before an examination board. This test lasts 6 hours.

Box 3. Professional	qualification	in	Slovakia

Final exam Diploma	(certificate)

Final exams in four subjects:

• Slovak language

• Foreign language

• Vocational subjects - theoretical 
part

• Vocational subjects - practical 
part

Matriculation	Certificate	

(Vysvedčenie o Maturitnej skúške / 
Maturitná skúška)

Turkey

After the end of their 4 years of training, students have an Annual Skills Test (Yıl sonu beceri sınavı). 
This test involves almost every subject under the 4-years training.

For the students at both national and international level a framework under Turkey Qualifications 
Framework is being applied. Competences are referred to their individual, social, academic and 
business lives.

The eight key competencies have been determined in the Turkish Qualifications Framework:

1. Communication in mother tongue;

2. Communication in foreign languages;

3. Mathematical competence and core competences in science/technology;
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4. Digital competence;

5. Learning to learn;

6. Social and civic competences;

7. Entrepreneurship;

8. Cultural awareness.

Box 4.	Professional	qualification	in	Turkey

Final exam Diploma	(certificate)

Annual Skills Test (Yıl sonu beceri sınavı)

The test involves questions from the 
entire syllabus of the four-years training

High school diploma (Lise Diplomasi) 
accompanied by Europass Certificate 
Supplement containing information on 
the gained vocational qualifications

Authorisation	certificate 
providing permission 
to launch their own business

 4.2. Perspectives of VET graduates in continuous VET and 
higher education in the BEE-VET field

Improved curricula in the construction sector presented in the BEE-VET project are the main 
instruments for quality learning. They have their role mostly in the formal VET sector, but they also 
contribute to the advancement of students in continuous VET (CVET), higher of tertiary education 
(HE) and in validation procedures. 

Continuous VET could bring employed or unemployed to updating or upgrading their skills 
and qualifications. In times of rapid changes of labour market requirements that lead to new 
professions emerging or new sets of skills needed to stay employed, CVET and Adult learning gain 
on importance and attract the attention of individuals, employers, and organisations. 

In the case with the construction sector, CVET has an even more important role to play, as it is 
expected that its formats will compensate already missing or outdated skills of graduates in the 
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construction professions or – that it will attract new-comers from relevant occupation from the 
same or other sector with adequate and modern training provision and perspective and rewarding 
job career. Curricula improvement in VET is an important prerequisite for a more effective and 
efficient CVET as well: initially adequately equipped students will be better prepared for upgrading 
and updating their skills during their professional carrier. In addition, modernized VET curricula 
serve as a good orientation for developing CVET programmes and modules and for delivering of 
training courses.

Tertiary education is the next phase in the educational advancement of the learners. The modernized 
and improved VET curriculum is a good basis for the higher education programmes and curricula, 
as they step on the learning outcomes that have been developed so far in the secondary education. 
Beyond this, there are countries, where the initial VET (IVET) programmes continue also at the level 
5 of the European Qualification Framework, with Austria as one of these countries.

Validation of non-formal and informal learning boosts the importance of the recognition of 
learning achievements outside the formal system. Recognition of previous learning is the process 
of recognizing the learning achievements obtained in the frame of formal, non-formal and/or free 
learning according to a specific standard. This system ensures that the individual's knowledge, 
skills, and experience are officially recognized and documented no matter where and how they 
have been earned. This is particularly important for the professions in the construction sector, as 
in many countries parts of the needed knowledge, skills and competences are acquired in non-
formal settings or as a result of informal learning. Making the process of validation of such skills 
and competences and further development of the missing part of the set of skills to obtain a full 
qualification, is one of the important functions of the education and training systems.  Modernised 
curricula provide the needed reference point and can be used as a learning source for candidates 
to validate their previously achieved knowledge, skills and competences.

Recognition of vocational qualification from other countries

The professional recognition of diplomas plays a particularly important role in the European 
Economic Area and is regulated by various EU directives. Across countries there are procedures 
for automatic recognition based on corresponding training experience; recognition (accreditation) 
of professional qualifications through a comparison with the national qualification requirements; 
formal recognition for regulated professions. A special case is the recognition of professional 
qualifications for regulated professions, some of which could be found in the construction sector or 
apply for occupational tasks from related fields that are applicable for the sector. Examples of such 
professions are: the specialist in maintenance of lifts in Bulgaria, the joiner/carpenter in Austria or 
the professions related to construction supervision and to management of construction works for 
individual recreation, ground engineering and build ground in Slovakia. 

The information below provides a brief overview of the CVET, tertiary education and validation 
arrangements in the consortium countries. Although the provided information is of a more general 
nature, it gives the perspective for the possible progression of graduates from the construction 
sector or – for workers or new-comers who would like to upgrade or to validate their skills. The main 
components of the curricula of construction professions of the consortium countries, described 
in the chapters above, serve as a starting point and orientation for everyone who would seek 
information on the progression requirements and possibilities.  
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Austria

In Austria1, IVET programmes at post-secondary level vary, depending on their length, graduation 
and target groups:

The 2-3 years add-on courses (Aufbaulehrgänge, ISCED 554) lead graduates from medium level 
secondary technical and vocational school (BMS) to the matriculation and diploma certificate of 
the corresponding upper level secondary technical and vocational schools (BHS). They can also 
be attended by apprenticeship graduates who usually should complete a one- or two-semester 
preparatory course beforehand. Graduates of add-on courses can directly access employment in 
specialist areas, work as a self-employed in a regulated trade after relevant professional experience, 
or study in a higher education institution. 

Certain post-secondary VET programmes are special programmes offered at the BHS (Kollegs, 
ISCED 554) in a two-year day-time form with a modular design or a three-year evening form. 
They are completed with a diploma examination (Diplomprüfung) and their main target group 
are graduates of general secondary programmes, i.e., people who have no IVET qualification. The 
prerequisite for admission to post-secondary VET programmes is successful completion of a higher 
education entrance examination (Reifeprüfung); learners do not need to have any IVET qualification. 
In this way, graduates acquire the qualification for occupations (depending on the specialization of 
the respective post-secondary VET programmes) and are given access to regulated jobs.

Special VET programmes are offered at ISCED 554 level, namely the master craftsperson, industrial 
master as well as building craftsperson programmes. They last one to two years and are offered 
at CVET institutions (Meisterschule, Werkmeisterschule, Bauhandwerkerschule) which provide 
subject-specific CVET. To access one of these programmes, individuals need to have completed 
their vocational training (apprenticeship, school for intermediate vocational education in the 
commercial/technical field and the construction sector) in a technical or trade area. 

Industrial master programmes and building craftsperson programmes are completed with a final 
examination before an exam committee. The master craftsperson examination must be taken by all 
those who want to become self-employed in the skilled crafts. Proof of competence examination 
(Befähigungsprüfung) is mandatory for all the other regulated jobs. They can be taken from age 18. 
Both exams usually consist of five modules, which can be taken individually at the office responsible 
for the master craftsperson examination. Specific preparatory courses are mainly provided by the 
CET institutions of the social partners. Following submission of the required module certificates, 
applicants are awarded a master craftsperson or proof of competence certificate. 

1 The text in this part is based in on the information provided in the Tritscher-Archan, S. (2016). Vocational education and training 
in Europe – Austria. Cedefop ReferNet VET in Europe reports. http://libserver.cedefop.europa.eu/vetelib/2016/2016_CR_
AT.pdf

 See also: Lehrpläne der Höheren technischen und gewerblichen Lehranstalten 2015 sowie, https://www.ris.bka.gv.at/
Dokumente/Bundesnormen/NOR40234862/NOR40234862.pdf;

 Das österreichische Bildungssystem, www.edusystem.at;
 Eurydice, National Education Systems, Austria, Part 8. Adult Education and Training, 8.5 Validation of non-formal and 

informal learning https://eurydice.eacea.ec.europa.eu/national-education-systems/austria/validation-non-formal-and-
informal-learning 

 European Commission/EACEA/Eurydice, 2021. Adult education and training in Europe: Building inclusive pathways to skills 
and qualifications. Eurydice Report. Luxembourg: Publications Office of the European Union;

 European Commission; Cedefop; ICF International (2014). European inventory on validation of non-formal and informal 
learning 2014: country report Austria. http://libserver.cedefop.europa.eu/vetelib/2014/87047_AT.pdf 

http://libserver.cedefop.europa.eu/vetelib/2016/2016_CR_AT.pdf
http://libserver.cedefop.europa.eu/vetelib/2016/2016_CR_AT.pdf
https://www.ris.bka.gv.at/Dokumente/Bundesnormen/NOR40234862/NOR40234862.pdf
https://www.ris.bka.gv.at/Dokumente/Bundesnormen/NOR40234862/NOR40234862.pdf
http://www.edusystem.at
https://eurydice.eacea.ec.europa.eu/national-education-systems/austria/validation-non-formal-and-informal-learning
https://eurydice.eacea.ec.europa.eu/national-education-systems/austria/validation-non-formal-and-informal-learning
http://libserver.cedefop.europa.eu/vetelib/2014/87047_AT.pdf
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CVET in companies is of great importance in Austria with the number of companies actively involved 
in CVET. The companies either offer in-house training or they use the wide range of programmes 
provided by CVET institutions. Calculations, based on the employees of all companies show an 
intensity of ten hours of participation for each employed person.

At tertiary level (ISCED 5 to 8) several VET programmes are offered at higher education institutions 
(universities, universities of applied sciences, university colleges of teacher education), schools or 
continuing education and training establishments. 

One precondition for admission to higher education programmes is the acquisition of the HE 
entry qualification. It can be obtained by completing an academic secondary programme or a 
higher vocational education programme. Graduates of an intermediate vocational education and 
an apprenticeship programme can obtain access to all fields of study at HE institutions by taking 
the Berufsreifeprüfung (BRP) examination. 

Validation in Austria, after the adoption of the Validation strategy that was decided in 2017 became 
a priority on the education policy agenda2. 

The following examples of existing validation procedures can be noted:

 awarding of the WBA-certificate and the WBA-diploma through recognition of learning 
achievements from all educational contexts;

 exceptional admission to the apprenticeship-leave exam;

 exceptional admission to study programmes at universities of applied sciences;

 waiving of parts of the practical apprenticeship-leave exam;

 credits for the acquisition of certificates in second-chance education;

 recognition of relevant competences to shorten the training period (such as upon entering 
a post-secondary VET course, or a school for people in employment, or evening schools. 

Bulgaria3

With a completed secondary education, including in construction professions, students get the right 
to enter the next education level (higher education). The Universities in Bulgaria are autonomous, 
that is, it is up to each university to decide what the entry exams for each specialty will be. In many 

2 See also: Luomi Messerer, K. (2019). European inventory on validation of non-formal and informal learning 2018 update: 
Austria. https://cumulus.cedefop.europa.eu/files/vetelib/2019/european_inventory_validation_2018_Austria.pdf

3 The text in this part is based on the following sources: VET Act, prom. SG 68/1999, last amend. SG 41/2022, https://www.
mon.bg/bg/57;

 Cedefop (2018). Vocational education and training in Bulgaria: short description. Luxembourg: Publications Office. http://
data.europa.eu/doi/10.2801/600634;

 List of professions in VET, National Agency for Vocational Education and Training (NAVET), https://www.navet.government.
bg/bg/media/sppoo_izm_18_11_2021.pdf

 See also: Dzhengozova, M. (2019). European inventory on validation of non-formal and informal learning 2018 update: 
Bulgaria http://libserver.cedefop.europa.eu/vetelib/2019/european_inventory_validation_2018_Bulgaria.pdf 

https://cumulus.cedefop.europa.eu/files/vetelib/2019/european_inventory_validation_2018_Austria.pdf
https://www.mon.bg/bg/57
https://www.mon.bg/bg/57
http://data.europa.eu/doi/10.2801/600634
http://data.europa.eu/doi/10.2801/600634
https://www.navet.government.bg/bg/media/sppoo_izm_18_11_2021.pdf
https://www.navet.government.bg/bg/media/sppoo_izm_18_11_2021.pdf
http://libserver.cedefop.europa.eu/vetelib/2019/european_inventory_validation_2018_Bulgaria.pdf


66 67

TOWARDS GREEN CONSTRUCTION AND ENERGY EFFICIENCY:
CONCEPT FOR IMPROVEMENT OF CURRICULA IN SECONDARY VET
POLICY RECOMMENDATION

cases, technical and other universities like Technical University Gabrovo, Technical University Varna, 
Economic University Varna, etc. accept the certificate for vocational qualification as an entry exam 
for the corresponding specialty in the university. For university specialties that do not have the 
direct correspondence to VET qualifications (e.g., law), usually a third state matriculation exam in a 
general subject is required or a purposive entry exam is organised by the university. 

In the construction sector, like in any other ones, the adults (16+) can enrol in continuous vocational 
education and training at any level and in any study form, as long as they have the education level 
requirements for the particular qualification. Adult learners can obtain either a full qualification 
according to the State educational standard or partial qualification for a specific part of a profession. 
The acquisition of key competences (social, civil, digital, initiative, and entrepreneurship) and 
training on new technologies, equipment and product innovation, working with clients and 
business activities are also being offered as a prerequisite or part of CVET in VET schools, licensed 
VET centres and companies are the main providers of CVET, including for unemployed people. 
Non-governmental organisations, enterprises, companies and traditional Bulgarian cultural and 
educational community centres (читалища) offer non-formal training. The community centres are 
often the only organisations providing access to a library and internet in rural areas.

The Employment Promotion Act4 and the Employment Strategy 2021-20305 are the main strategic 
documents in the field of the adult participation in CVET. The leading national employment 
programme is the National Employment Promotion Plan6 and the ESF-funded Human Resource 
Development Operational Programme7. 

Validation arrangements exist in relation to general, vocational education and training and adult 
learning. They are linked to the National Qualification Framework, which is in line with the European 
Qualifications Framework. As regards the vocational education and training, one can obtain a 
qualification and/or a part of a qualification through validation in line with the State educational 
standard for VET. The validation process starts with the determination of the professional field and 
profession (according to the list of professions for vocational education and training), followed by 
a comparison of the declared professional knowledge, skills and competencies with the learning 
outcomes belonging to the VET standard of the chosen profession. Additional training is also 
recommended in case it is necessary for enhancement of skills and competences and meeting the 
state requirements. The final stages of the process consist of examination for the recognition of 
vocational qualification or for a part of a profession, followed by the formal certification.

Slovakia

Students who pass the school-leaving examination, have the opportunity to continue their studies 
at university, of any specialization. They do not have to pursue a degree in construction. They can 
also study economics, physical education, biology, etc. They can choose their university according 
to their interests. After graduating from university, they could complete special studies, which will 
make them experts in their chosen field.

4 Prom. State Gazette 112/2001, last amend. SG 41/2022, https://www.mlsp.government.bg/zakoni#
5 Adopted by the Decision of the Council of Ministers of Republic of Bulgaria no 115/2021
6 https://www.mlsp.government.bg/natsionalni-planove-za-deystvie-po-zaetostta 
7 https://www.eufunds.bg/bg/ophrd 

https://www.mlsp.government.bg/zakoni
https://www.mlsp.government.bg/natsionalni-planove-za-deystvie-po-zaetostta
https://www.eufunds.bg/bg/ophrd
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Non-formal education is usually organized by educational institutions outside the school system. 
It does not lead to the acquisition of a degree, but its output can be a certificate (accredited 
educational programs). Due to the insufficient number of graduates, private companies create 
their own training centres, where after completing the course, one can get a certificate to perform 
certain special activities, such as laying paving of specific products of one company, or assembly 
and production of windows.

In addition, everyone has the opportunity to take a vocational training course (usually paid), such as 
updating training of scaffolders and workers performing construction work at heights above 1.5 m.

Recognition8 of non-formal education results in Slovakia uses a common approach for both formally 
acquired education in accredited educational programmes and for knowledge and skills acquired 
in practical context.

Validation refers to 1) recognition of results of further education based on assessment of achieving 
qualification standards leading to a full or partial qualification, the former fully corresponding to all 
requirements of a profession and the latter only to some of the knowledge, skills and competences 
related to the respective profession; and 2) verification of a professional competence necessary for 
running a business regulated by the Trade Licensing Act No. 455/1991 Coll. that is also based on 
assessing compliance with standards9.

Validation and assessment take place in a form of an examination in competent educational 
institutions, like schools and higher education institutions; professional organisations; 
organisations founded by the ministry to provide or fulfil tasks in lifelong learning. Applicants 
can document the level of their knowledge and skills by demonstrating 5-year experience in 
the field. Successful completion of the examination leads to a certificate of partial qualification 
or certificate of full qualification. Currently, the list of qualifications, in which it is possible to 
have one’s professional competence validated, is a part of the further education information 
system. There are over 30 such qualifications, among other, for example a mason, carpenter, 
electronic engineer etc. 

Turkey

Students who complete high school are eligible for the university entrance exam. If they prefer a 
programme related to their field, they get extra points. In this way, the students receive additional 
incentive to continue in their field for the Bachelor and Master degrees.

In 2016 Turkey introduced state aid to the wages to be paid by the enterprises to the students10. 
The benefits of the measure have been two-fold: the entry level workers received motivation 
and opportunity to increase their skills, while the employers were able to organise training and 
traineeship activities without additional financial burden. The provision stipulates that at least 30% 

8 See Eurydice, National Education Systems, Slovakia, Part 8. Adult Education and Training, 8.5 Validation of non-formal 
and informal learning https://eurydice.eacea.ec.europa.eu/national-education-systems/slovakia/validation-non-formal-and-
informal-learning 

9 Vantuch, J. (2019). European inventory on validation of non-formal and informal learning 2018 update: 
Slovakia. http://libserver.cedefop.europa.eu/vetelib/2019/european_inventory_validation_2018_ Slovakia.pdf 

10 Amendment to the Vocational Education Law no. 3308

https://eurydice.eacea.ec.europa.eu/national-education-systems/slovakia/validation-non-formal-and-informal-learning
https://eurydice.eacea.ec.europa.eu/national-education-systems/slovakia/validation-non-formal-and-informal-learning
http://libserver.cedefop.europa.eu/vetelib/2019/european_inventory_validation_2018_ Slovakia.pdf
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of the minimum wage paid to students by enterprises for the period of 5 years will be reimbursed 
as state aid: for enterprises employing 20 or more workers the aid amounts 1/3, and for enterprises 
employing less than 20 workers – 2/3 respectively.

In private vocational high schools, which were opened in order to carry the education-industry 
cooperation to the next level and to train the qualified workforce needed by the sector in their own 
workshops, the state is giving incentives to each student.

The enterprises that commit to employ for at least 12 months students who have graduated from 
vocational high schools are provided with an interest-free state support of 100 000 TRY, which is 
being paid in 24 monthly instalments with a grace period of 2 years. In addition, 50 000 TRY grant 
support is provided to students who want to establish their own business.

The close cooperation between the VET centres and the labour market makes it possible for the VET 
providers to support to workers when they need any training at their workplaces. Public education 
centres organize vocational training courses upon request. These trainings are open to the public 
and are also offered under the name of vocational skills training courses.

Formal certification and recognition: updating the curriculum for the professions 
in the construction sector with learning outcomes (knowledge, skills and 
competences), referred to ESCO and the common requirements of the EU 
green and digital legal instruments will facilitate the comparison between what a 
specialist in the sector in different countries knows or is able to perform. This will 
increase the transparency of the certification and recognition processes as well as 
the international mobility.

Common sets of skills and competences, compared to the formulated ones 
in ESCO will be also easier to compare, which will make the provision and 
certification of labour-market-fit micro-credentials or accumulation and transfer 
of credits more attractive.

Improved and modernised curricula in the professions of the construction sector 
of the BEE-VET project creates opportunities for both horizontal and vertical 
progression in the profession or related fields – higher education, CVET, and add-
on skills and competences, that could be validated against the standard.

The procedures and principles concerning the recognition11 of prior learning and equivalence are 
regulated by the Ministry of National Education. In addition, the Regulation on Lifelong Learning 
Institutions was published in 2018. It arranges among other aspects also the following: 

(1) Within the scope of lifelong learning, the knowledge, skills and competencies acquired by the 
individual through formal, lifelong learning and/or free learning are documented by measuring and 
evaluating the standards developed for the recognition of previous learning.

11 Eurydice, National Education Systems, Turkey, Part 8. Adult Education and Training, 8.5 Validation of non-formal 
and informal learning https://eurydice.eacea.ec.europa.eu/national-education-systems/turkey/validation-non-
formal-and-informal-learning 

https://eurydice.eacea.ec.europa.eu/national-education-systems/turkey/validation-non-formal-and-informal-learning
https://eurydice.eacea.ec.europa.eu/national-education-systems/turkey/validation-non-formal-and-informal-learning
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(2) The occupations to be included in the recognition of prior learning are determined by the 
Ministry.

In this context, the trainees, who have successfully completed the non-formal education courses 
opened by the public education centres, can take journeyman or masters’ skill tests to be carried 
out in Vocational Training Centres, prepared according to the Article 35 of the Vocational Education 
Law no. 3308 and Regulation on Secondary School Institutions 63/a.

In Turkey, the validation of non-formal and informal learning is mostly valid for the learning 
outcomes leading to vocational qualifications. The Vocational Qualifications Authority (VQA) plays 
quite a functional role in this regard. Assessment, evaluation, and certification are carried out by 
certification bodies authorized by VQA. These institutions should first satisfy the requirement to 
be accredited to offer the relevant qualifications within a system that has been established in 
accordance with the requirements of TS EN ISO/IEC 17024 Standard. This accreditation is awarded 
by the Turkish Accreditation Agency or the accreditation bodies that have signed the multilateral 
recognition agreement within the European Cooperation for Accreditation.
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ANNEXES

Annex 1. Vocational subjects in consortium countries providing for obtaining of 
knowledge, skills & competences required for the occupation of Civil Engineering 
Technician 

ESCO Austria Bulgaria Slovakia Turkey

Civil 
Engineering 
Technician

Bautechniker Строителен	
техник	
(Stroitelen 
technik)

Staviteľstvo İnşaat	
Teknolojisi 
Teknisyeni

ESCO code: 
3112 .1

EQF level: 5 EQF level: 4 EQF level: 4 EQF level: 4

    National code: 
582010

National code: 
3650 M

National code: 
3112

Essential Skills and Competences

Keep records of 
work progress

Buildings' 
construction

Organisation of 
the construction 
works; 
Construction 
activity and 
control

Buildings' 
construction

Buildings' 
construction

Manage 
schedule of tasks

Building 
operation

Organisation of 
the construction 
works; 
Construction 
activity and 
control

Management 
and marketing

 

Follow health 
and safety 
procedures in 
construction

Building 
operation

Occupational 
health and safety

Interdisciplinary Interdisciplinary

Use safety 
equipment in 
construction

Building 
operation

Occupational 
health and safety

Interdisciplinary Interdisciplinary

Use 
measurement 
instruments

Infrastructure Interdisciplinary Geodesy; Testing 
of building 
materials and 
matter

Interdisciplinary; 
Workplace 
training



70 71ANNEXES

ESCO Austria Bulgaria Slovakia Turkey

Operate 
drones in civil 
engineering

Infrastructure    

Estimate 
duration of work

Building 
operation

Organisation of 
the construction 
works

Preparation and 
valuation of 
buildings

 

Inspect 
construction 
supplies

  Buildings' 
construction

  Buildings' 
construction

Perform field 
research

Infrastructure Interdisciplinary   Roads/railways 
and transport 
structures

Prevent damage 
to utility 
infrastructure

Building 
operation

     

Ensure 
compliance with 
safety legislation

Building 
operation

Occupational 
health and safety

Buildings' 
construction

Interdisciplinary

Use technical 
drawing software

Buildings' 
construction; 
Constructions/
Structures

Computer-
assisted drawing

Architecture; 
Buildings' 
construction; 
Computer 
technology in 
the field

Computer-
assisted drawing

Essential Knowledge

Civil engineering Building 
operation

Technology of 
the construction 
processes 

Buildings' 
construction

Buildings' 
construction

Engineering 
principles

Constructions/
Structures

Construction 
activity and 
control

Buildings' 
construction

Buildings' 
construction

Building 
information 
modelling

Interdisciplinary Buildings' 
construction

Buildings' 
construction

 

Engineering 
processes

Interdisciplinary Construction 
activity and 
control

Buildings' 
construction

Buildings' 
construction

Construction 
industry 

Interdisciplinary Construction 
activity and 
control

Buildings' 
construction
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ESCO Austria Bulgaria Slovakia Turkey

Technical 
drawings

Buildings' 
construction

Construction 
graphics; 
Geodesy

Professional 
drawing; 
Geodesy

Construction 
graphics 
(Drawing); 
Computer-
assisted drawing

Construction 
methods

Design and 
building culture

Technology of 
the construction 
processes 

Buildings' 
construction

Buildings' 
construction; 
Wooden 
structures; 
Roads/railways 
and transport 
structures

Building codes Building 
operation

Organisation of 
the construction 
works

Buildings' 
construction

 

Optional Skills and Competences

Set up 
temporary 
construction site 
infrastructure

Construction 
practice and 
production 
technology

Technology of 
the construction 
processes 

Preparation and 
valuation of 
buildings

Wooden 
structures; 
Buildings' 
construction

Promote 
environmental 
awareness

Buildings' 
construction

Ecological and 
energy efficient 
construction

Interdisciplinary  

Manage budgets Building 
operation

Organisation of 
the construction 
works

Accounting Computer-
assisted 
infrastructure 
cost calculations

Monitor 
parameters' 
compliance in 
construction 
projects

Building 
operation

Organisation of 
the construction 
works

Buildings' 
construction

 

Ensure 
compliance with 
construction 
project deadline

Building 
operation

Organisation of 
the construction 
works

Buildings' 
construction

 

Conduct land 
surveys

Buildings' 
construction

Geodesy    

Oversee 
construction 
project

Building 
operation

Organisation of 
the construction 
works

Buildings' 
construction
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Manage health 
and safety 
standards

Building 
operation

Occupational 
health and safety

Interdisciplinary Interdisciplinary

Design scale 
models

Constructions/
Structures

Construction 
graphics; 
Buildings' 
construction

Buildings' 
construction

Construction 
graphics 
(Drawing); 
Computer-
assisted drawing

Work in a 
construction 
team

Workplace 
training/
Internship

Interdisciplinary; 
Workplace 
training

Buildings' 
construction

Interdisciplinary; 
Workplace 
training

Approve 
engineering 
design

Constructions/
Structures

  Buildings' 
construction

 

Advise on 
construction 
materials

Buildings' 
construction

Construction 
materials

Testing of 
building 
materials and 
matter

Construction 
graphics 
(Drawing); 
Computer-
assisted drawing

Use CAD 
software

Constructions/
Structures

Computer-
assisted drawing

Computer 
technology in 
the field

Computer-
assisted drawing

Define technical 
requirements

Buildings' 
construction

Buildings' 
construction

Buildings' 
construction

Buildings' 
construction; 
Computer-
assisted 
infrastructure 
cost calculations

Design buildings Buildings' 
construction

Buildings' 
construction

Architecture Buildings' 
construction

Address 
problems 
critically

Social and 
personal 
competence

Interdisciplinary Interdisciplinary Interdisciplinary

Advise on 
building matters

  Organisation of 
the construction 
works

  Buildings' 
construction; 
Professional 
development

Manage 
engineering 
project

Building 
operation

Organisation of 
the construction 
works

Management  
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ESCO Austria Bulgaria Slovakia Turkey

Assess financial 
viability

Building 
operation

Organisation of 
the construction 
works

Management Computer-
assisted 
infrastructure 
cost calculations

Control of 
expenses

Building 
operation

Technology of 
the construction 
processes 

Management Computer-
assisted 
infrastructure 
cost calculations

Adjust 
engineering 
designs 

Buildings' 
construction

  Buildings' 
construction

Construction 
graphics 
(Drawing)

Calculate needs 
for construction 
supplies

Building 
operation

Organisation of 
the construction 
works

Preparation and 
valuation of 
buildings

Computer-
assisted 
infrastructure 
cost calculations

Work 
ergonomically

Building 
operation

     

Obtain relevant 
licenses

Building 
operation

Construction 
activity and 
control

   

Create AutoCAD 
drawings

Constructions/
Structures

Computer-
assisted drawing

Computer 
technology in 
the field

Computer-
assisted drawing

Optional Knowledge

Cost 
management

Building 
operation

Organisation of 
the construction 
works

Management 
and marketing; 
Accounting

Computer-
assisted 
infrastructure 
cost calculations; 
Professional 
accounts

Mathematics Mathematics Mathematics Mathematics Mathematics

Design principles Design and 
building culture

Buildings' 
construction

Architecture and 
interior design

Buildings' 
construction

Traffic 
engineering

Infrastructure Roads/railways 
and transport 
structures 

  Roads/railways 
and transport 
structures

Renewable 
energy 
technologies

Infrastructure Ecological and 
energy efficient 
construction

Interdisciplinary Interdisciplinary
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Energy efficiency Buildings' 
construction

Ecological and 
energy efficient 
construction

Interdisciplinary  

Electrical 
engineering

       

Zoning codes   Construction 
activity and 
control

Buildings' 
construction

 

Materials science Buildings' 
construction

Construction 
materials 

Testing of 
building 
materials and 
matter

Buildings' 
construction; 
Wooden 
structures

Energy 
performance of 
buildings

Buildings' 
construction

Ecological and 
energy efficient 
construction

  Buildings' 
construction; 
Wooden 
structures

CAD software Constructions/
Structures

Computer-
assisted drawing

Computer 
technology in 
the field

Computer-
assisted drawing

Urban planning 
law

Building 
operation

Urban planning 
and architectural 
design

Buildings' 
construction

Buildings' 
construction

Project 
management

Building 
operation

Construction 
activity and 
control

Preparation and 
valuation of 
buildings

 

Urban planning   Urban planning 
and architectural 
design

Buildings' 
construction

Buildings' 
construction

Mechanical 
engineering

Interdisciplinary      

Industrial design Interdisciplinary Construction 
activity and 
control

Buildings' 
construction

Buildings' 
construction
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Annex 2. Civil Engineering Technician: grades, years of study and EQF levels in 
initial VET

Grade 8 9 10 11 12 13 EQF 
levelCountry Occupation

AUSTRIA Bautechniker Year 1* Year 2 Year 3 Year 4 Year 5 5

BULGARIA Строителен техник 
(Stroitelen technik) Year 1 Year 2 Year 3 Year 4 Year 5 4

SLOVAKIA Staviteľstvo Year 1 Year 2 Year 3 Year 4 4

TURKEY İnşaat Teknolojisi 
Teknisyeni Year 1 Year 2 Year 3 Year 4 4

*Pre-vocational studies
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Annex 3. Civil Engineering Technician: study hours per year in general 
education subjects

NATIONAL LANGUAGE AND LITERATURE

AUSTRIA

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY

TOTAL

MODERN FOREIGN LANGUAGE*

TOTAL

AUSTRIA

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY

*In addition, in Bulgaria, the students study a second modern foreign language as part of the 
compulsory upper secondary level curriculum. In VET schools the study hours in the second 
foreign language usually amount in total 274 h and are distributed in years 2 – 4.
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MATHEMATICS

TOTAL

AUSTRIA

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY

INFORMATION TECHNOLOGIES

TOTAL

AUSTRIA

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY
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HISTORY *

72

74 74 74 74

33

72

33

126 270

66

296

TOTAL

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY  1        2        3        4        5

*In Austria, History, Geography and Political Science are being taught as a single subject 
throughout years 1 – 4. The total study hours amount 312 which are distributed evenly – 78 
hours per academic year. 

GEOGRAPHY 

36

74 74

33

36 90 162

33

148

TOTAL

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY  1        2        3        4        5

POLITICAL/CITIZENSHIP EDUCATION** 

36

33

29 65

99

TOTAL

BULGARIA

SLOVAKIA

YEAR OF STUDY  1        2        3        4        5

33 33

**In Turkey, there is no subject equivalent to Political or Citizenship education.

In addition, both in Bulgaria and Turkey there is subject on Philosophical Thought: in Bulgaria 
it is being studied in years 1-3, 144 study hours in total; in Turkey – years 2-3, 148 study hours.



80 81

TOWARDS GREEN CONSTRUCTION AND ENERGY EFFICIENCY:
CONCEPT FOR IMPROVEMENT OF CURRICULA IN SECONDARY VET
POLICY RECOMMENDATION

PHYSICS AND ASTRONOMY* 

54

74 74

99

36

99

72 162

198

148

TOTAL

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY  1        2        3        4        5

*In Austria, Physics, Astronomy, Chemistry, and Biology are being taught as a single subject – 
Natural Science. The total study hours amount 390, which are distributed as follow: 117 hours 
in years 1 and 2 each, and 78 hours in years 3 and 4 each. 

CHEMISTRY**

36

74

54 72 162

148

TOTAL

BULGARIA

TURKEY

YEAR OF STUDY  1        2        3        4        5

74

BIOLOGY**

36

74

54 72 162

148

TOTAL

BULGARIA

TURKEY

YEAR OF STUDY  1        2        3        4        5

74

**In Slovakia, the students in Staviteľstvo occupation, do not study either Chemistry or 
Biology.
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SPORTS*

3939787878

66 66 66 66

312

346

264

TOTAL

AUSTRIA

BULGARIA

SLOVAKIA

YEAR OF STUDY  1        2        3        4        5

5872727272

*In Turkey, the Sports is an elective along with Arts and Music. The total study hours in the 
chosen subject amount 222, evenly distributed during years 1 – 3 (74 hours per academic 
year).

RELIGIOUS CULTURE/STUDIES AND ETHICS

74 74 74

78 78 78 78 78

33 22

390

0

222

55

TOTAL

AUSTRIA

BULGARIA

SLOVAKIA

TURKEY

YEAR OF STUDY  1        2        3        4        5
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Annex 4. Civil Engineering Technician: study hours per year in vocational subjects

AUSTRIA

Civil Engineering Technician Occupation name in Deutsch: Bautechniker

EQF level: 5

Subject
Year of training

Total
Year 1 Year 2 Year 3 Year 4 Year 5

Buildings' construction 156 156 195 195 156 858

Constructions/Structures   78 156 234 390 858

Building operation     78 234 273 585

Design and building culture 312 351 351 351 507 1872

Infrastructure     234 234 156 624

Construction practice and 
production technology 273 273 195     741

Social and personal competence 78 78       156

Workplace training/Internship 80 80 80 80   320

6014
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BULGARIA

Civil Engineering Technician Occupation name in Bulgarian: Строителен	 техник	
(Stroitelen technik)

EQF level: 4 National VET code: 582010

Subject
Year of training

Total
Year 1 Year 2 Year 3 Year 4 Year 5

Entrepreneurship (Basic business 
studies) 36         36

Occupational health and safety   36 18     54

Economics     36     36

Professional foreign language*       72 58 130

Arts (occupational drawing) 18 18 18     54

Construction graphics 18 72       90

Buildings' construction (incl. 
practical training**)   108 72     180

Construction materials (incl. practical 
training)   36 72     108

Geodesy (incl. practical training)       108   108

Construction mechanics       90   90

Technology of the construction 
processes (incl. practical training)       198   198

Computer-assisted drawing       54   54

Digital data processing     18     18

Organisation of the construction 
works (incl. practical training)         134 134

Urban planning and architectural 
design (incl. practical training)       90 98 188

Constructions/Structures         163 163
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Subject
Year of training

Total
Year 1 Year 2 Year 3 Year 4 Year 5

Construction activity and control         36 36

Ecological and energy efficient 
construction       54   54

Water supply systems in buildings 
(incl. practical training)         58 58

Roads/railways and transport 
structures (incl. practical training)         62 62

Construction works (practical 
training)       126   126

Workplace training/internship     64 64 64 192

Optional subjects*** 144 144 144 144 116 692

  2861

* In the last two years of the secondary education the first foreign language transforms into 
"Professional foreign language" focusing on the communication skills and vocabulary which are 
specific for the particular occupation.

** Where the practical training is noted in brackets it involves school/laboratory -based training as 
distinguished from the workplace training.

*** The optional subjects may vary among schools and even among separate classes within the 
same school. As a rule, they are occupation-related; however, these may include both vocational 
education subjects and general education subjects, e.g., Maths for the majority of engineering and 
technical occupations.
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SLOVAKIA

Civil Engineering Technician Occupation name in Slovak: Staviteľstvo

EQF level: 4 National VET code: 3650 M

Subject
Year of training

Total
Year 1 Year 2 Year 3 Year 4

Economics     66 66 132

Buildings' construction 66 99 132 132 429

Construction materials 33 33     66

Geodesy     33   33

Construction mechanics   66 66   132

Computer-assisted drawing 66 99 99 132 396

Constructions/Structures     66 66 132

Descriptive geometry 33 33     66

Applied mechanics   33 33   66

General practice   66 66   132

Computer technology in the field 66 66 66   198

Testing of building materials and matter 33       33

Preparation and valuation of buildings       66 66

Statics and structural design       66 66

Professional drawing 66       66

Practical training architectures     132   132

Architecture and interior design       132 132

Wooden and metal constructions       33 33

Adaptation and reconstruction of buildings       33 33

Management and marketing     66 66 132

Construction preparation       66 66

Accounting     66   66

Practical training accounting       33 33

Optional subjects*     396 396 792
3432

 *In the last two years the students choose specialization in a) Architecture and home design,  
b) Building management, or c) Civil engineering. The optional subjects vary according to that.
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TURKEY

Civil Engineering Technician Occupation name in Turkish: İnşaat	Teknolojisi	
Teknisyeni 

EQF level: 4 National VET code: 3112

Subject
Year of training

Total
Year 1 Year 2 Year 3 Year 4

Construction graphics (Drawing) 148       148

Buildings' construction   370 370   740

Computer-assisted drawing     185   185

Roads/railways and transport structures   74     74

Professional development 74       74

Wooden structures 185       185

Professional accounts   74     74

Computer-assisted infrastructure cost 
calculations     74   74

Workplace training/internship       888 888

  2442

In Turkey, during the first year of the upper secondary level (9th grade), the students study common 
courses. In the second year they choose the field of study and learn common field courses. At the 
end of 10th grade, the students choose further specialisation – a branch. In the last two years the 
studies are focused on branch-specific subjects and workplace training.
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Annex 5. Initial	VET	occupations	 in	 the	consortium	countries	 that	benefit	
from BEE-VET project outputs

AUSTRIA

Occupation EQF level

Corresponding 
ESCO 

occupation 
code

Finisher, Interior Worker (Ausbaufacharbeiter) 4 712xx

Operator (Baugeräteführer) 4  

Civil Engineer (Bauingenieur) 5 7111

Fitter, Metal Worker (Bauschlosser) 4  

Draughtsman (Bauzeichner) 4  

Roofer (Dachdecker) 4 7121

Electricain (Elektriker) 4  

Tiler (Fliesenleger) 4 7122

Glaziers (Glaser) 4 7125

Industrial Insulator (Industrie-Isolierer) 4 7124

Plumber (Installateur) 4 7126

Painter (Maler) 4 7131

Mason, Bricklayer (Maurer) 4 7112

Paverer (Pflasterer) 4  

Decorator (Raumausstatter) 4  

Plumber (Spengler) 4  

Road Builder (Straßenbauer) 4  

Plasterer (Stuckateur) 4 7123

Cabinat Maker (Tischler) 4  

Carpenter (Zimmerer) 4  
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BULGARIA

Occupation
National 

VET 
Number

EQF level

Corresponding 
ESCO 

occupation 
code(s)

Civil Engineering Technician (Строителен техник) 582010 4 3112.1

Builder; Civil Engineering Worker (Строител) 582030 3 7111

Builder-installer (Строител – монтажник) 582040 3 7111

Installer of Water Supply Systems (Монтажник на 
водоснабдителни и канализационни мрежи) 582050 3 7126

Transport Infrastructure Builder (Пътен строител) 582060 3 3112.1.10, 
3112.1.11

Kiln Builder (Пещостроител) 582070 3 7115.3

Assistant Builder (Помощник в строителството) 582080 2 9312, 9313

Assistant Road/Railway Construction (Помощник 
пътен строител) 582090 2 9312, 9313

Surveyor (Геодезист) 581010 4 3118.3.2, 
3118.3.4

Restorer; Renovator (Реставратор-изпълнител) 581020 3 7112, 7114, 
7121, 7123

Renovator Technician (Техник-реставратор) 581030 4 7112, 7114, 
7121, 7123
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SLOVAKIA

Occupation
National 

VET 
Number

EQF level

Corresponding 
ESCO 

occupation 
code(s)

Drafter (Technický Kreslič, Projektant) 3113026 4 3118.3

Supervisor (Stavbyvedúci) 2142004 4 3123.1

Construction project cost consultant (Rozpočtár) 3112002 5 2149.14

Construction quality manager (Manažér Kvality V 
Stavebníctve) 4 3112.1.4

Civil Engineering Technician (Stavebný Technik) 4 3112.1

Construction supervisor (Stavebný Dozor) 2142005 4 3123

Bricklayer (Murár) 7112002 3 7112.1

Roofer (Strechár) 7121000 3 7121.1

Floorer (Podlahár) 7122001 3 7122

drywall fitter (Montér Suchých Stavieb/
Sadrokartónista) 7123003 3 7123

Plasterer (Omietkár) 7123001 3 7123

Insulation Worker (Izolatér) 7124000 3 7124.1

Concrete Finisher (Betonár) 7114002 3 7114.1
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TURKEY

Occupation National VET 
Number

EQF 
level

Corresponding 
ESCO 

occupation 
code(s)

Construction Technician (Inşaat Teknisyeni) 3112 4 3112.1

Roofing Master (Çatı Ustası) 12UM50272 4 3123.1.21

Excavator Operator (Ekskavatör Operatörü) 8342 4 8342.3

Concrete Finisher (Beton Kaplama) 10UMS0082 4 7114.1

Hand Brick Moulder (Inşaat Kalıpçısı) 10UMS0081 4 7314.1

Stonemason (Taş Örme Ustası) 7122 4 7113.1

Construction Scaffolding Supervisor (Inşaat Iskele 
Sorumlusu) 12UY0056 4 3123.1.6

Concrete Products Machine Operator (Beton 
Ürünleri Makine Operatörü) 12UMS0186 4 8114.3
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