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0. Executive summary  

The report presents the results of research into the current (status quo) and prospective 
qualification needs of construction staff. Data for the analysis were obtained on the basis of a 
study of information sources (desk research) on the education and labor market in the 
construction sector, in the context of staffing needs and job requirements related to thermal 
modernization, energy efficiency and low-emission of buildings, as well as on the basis of the 
results of a diagnostic study using an online survey ( CAWI). The Delphi method was used to 
examine prospective qualification needs, in which experts identified gaps in key skills between 
the current state and 2030, 2040 and 2050. Targeted interviews were conducted with people 
with expert knowledge of educational, technical, organizational, legal and strategic issues. 

The status of implementation in the Polish legal system of the requirements of European Union 
directives is described, in particular: 2010/31/EU on the energy performance of buildings; 
2012/27/EU on energy efficiency; 2018/2001 on the promotion of the use of energy from 
renewable sources. Polish strategic documents were discussed, including: Polish Energy 
Policy until 2040, Long-Term Building Renovation Strategy, Distributed Energy Development 
Strategy in Poland until 2040, National Energy and Climate Plan for 2021-2030. 

According to data from the Central Statistical Office, in the years 2018-2022 there were annual 
increases in housing construction, while maintaining the dominance of traditional improved 
building construction technology. Central heating from the network was observed in 35.4% of 
apartments commissioned in 2022. The most common types of individual heating were 
boilers/furnaces: gas fuel (63.0%), solid fuel (21.4%), electricity (9.0%), for biofuels (2.1%), for 
liquid fuel (0.2%). After the collapse of the construction market during the COVID-19 pandemic, 
the economic situation is currently improving, however, due to the economic situation, 36.9% 
of construction companies are postponing investment decisions, and 27.7% are planning to 
reduce employment. 

In the years 2011–2021, energy efficiency improved, the ODEX energy efficiency index, 
calculated to the base 2000=100, decreased in these years from 77.5 to 70.7 points. The 
primary energy intensity of Poland's GDP with climate correction amounted to 0.121 
kgoe/euro15p in 2020 and was 14.3% higher than the European average (0.106 
kgoe/euro15p). In the case of final energy intensity of GDP with climate correction, the 
difference was slightly more unfavorable and amounted to 17.3% in 2020 between Poland 
(0.083 kgoe/euro2015p) and the EU average (0.071 kgoe/euro2015p). Energy consumption in 
households per m2 of housing showed a decreasing tendency. The volume of consumption in 
2021 was 21.8 kgoe/m2, compared to 22.0 kgoe/m2 in 2011. Obtaining energy from renewable 
sources has shown an upward trend in recent years. The share of energy from renewable 
sources in total primary energy increased from 14.38% to 21.12% in 2017-2021. Energy 
obtained from renewable sources in 2021 came mainly from solid biofuels (69.35%), wind 
energy (10.90%), liquid biofuels (8.10%), solar energy (3.31%), heat pumps (2.89%) and 
biogas (2.49%). Domestic coal resources will continue to remain the main element of Poland's 
energy security. After 2030, nuclear energy will be included in Poland's energy balance. 

Professions operating in vocational education in which the core curriculum includes units of 
learning outcomes in the area of energy-saving and low-emission construction are: Renewable 
energy equipment and systems technician [311930], Roofer [71210], Roofing technician 
[311221], Industrial insulation technician [311608] , Refrigeration and air conditioning 
technician [311929]. In other professions in the construction and energy sectors, there was no 
direct presence of units of learning outcomes leading to the development of skills in the area 
of energy-efficient and low-emission construction, which means the need to verify the core 
curriculum. 

Universities provide educational content in the areas of energy efficiency and low emission, 
mainly in the field of "Construction" and in the field of "Renewable energy sources". The name 
"Renewable energy sources" also appears as a specialty in, among others, electrical 
engineering, energy and environmental protection. 
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The offer of training and courses from the first half of 2023, related to energy efficiency and 
low emission in construction, is rich and seems to be sufficient. On the other hand, it was found 
that this issue is not present in the lists of accredited non-school forms of continuing education 
of 15 education boards (a positive exception is the Greater Poland Education Board) and an 
insufficient number of market qualifications (only 3 qualifications) related to energy efficiency 
and low-emission in construction, included in the Integrated Qualifications System. In the years 
2014–2022, the Office of Technical Inspection issued a total of 8,626 certificates for installers 
of renewable energy sources. At the end of 2022, the Office of Technical Inspection had 63 
training companies in its registers that were accredited by the President of the Office of 
Technical Inspection to conduct training for installers of renewable energy sources. 

Based on the research carried out in the project, it can be concluded that, in the opinion of 
respondents, the education system is best prepared to develop skills in the area of renewable 
energy sources, energy efficiency of construction and the integration of renewable energy 
sources with efficient heating and cooling technologies, and the least prepared in the area of 
assessing the impact of a given emission. substances (e.g. CO2) on the greenhouse effect. 

The respondents considered the most important skills that should be included in education and 
training programs: installation and operation of heat pumps, installation and operation of a 
photovoltaic installation, digitization of the investment and construction process. 

The panel of experts assessed that in the 2030 perspective, the largest gaps concern skills in 
the following areas: 1) skills related to circular construction, efficient resource management, 
sustainable construction framework - level(s) framework; 2) the ability to carry out deep 
renovation of buildings, including through modular and industrialized solutions; 3) skills related 
to determining carbon dioxide emissions throughout the life of a building (carbon footprint) by 
assessing the greenhouse effect potential (Global Warming Potential GWP). 

The barriers to skill development identified by experts in targeted interviews include: 1) lack of 
qualified staff in the construction industry, especially at the lower levels of PQF: 2, 3, 4 and 
especially in the context of the challenges of the Long-Term Building Renovation Strategy; 2) 
poor cooperation between enterprises and universities and vocational schools; 3) unpopularity 
of construction professions, including professions related to energy efficiency issues, both 
among students who are potential employees, as well as among teaching and instructor staff; 
4) lack of support for construction companies accepting trainees and apprentices on 
construction sites and lack of a system motivating employers to participate in the training of 
construction staff; 5) low number of validations of skills acquired informally, through experience 
on a construction site, e.g. as part of acquiring market qualifications in the Integrated 
Qualifications System; 6) lack of development of online education in the form of e.g. mass, 
open MOOCs of professional skills, often ending with micro-credentials of acquired learning 
outcomes, at all levels of the Polish Qualifications Framework; 7) lack of issues in education 
and training programs regarding the calculation of the carbon footprint, e.g. in the entire life 
cycle of a building, as well as the carbon footprint of thermal modernization materials in order 
to select them in order to minimize the energy consumption of insulation systems and reduce 
CO2 emissions; 8) lack of people with the skills and knowledge of energy management in the 
building and synchronizing renewable energy systems with advanced ventilation and heating 
systems, combined with setting up and servicing intelligent building control systems (Smart 
Building). 
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1. Introduction 

Renovation (including thermo-modernisation) of the building stock is one of Poland's biggest 
infrastructure challenges up to 2050. Polish buildings in the long term should be modernised 
in a manner consistent with the transition towards a climate-neutral economy. At the same 
time, national public policy must respond to the urgent need to replace the most emitting heat 
sources in order to improve air quality, while ensuring that renovation is economically efficient 
and that the costs of investment in building modernisation are fairly distributed. Overall, 
economically viable thermo-modernisation has the potential to save up to 147 TWh of final 
energy in residential buildings (which is about 75% of their current level of final energy 
demand), to achieve a reduction in CO2 emissions of more than 37 million tonnes per year 
(which is about 10% of Poland's total annual greenhouse gas emissions) and to achieve a 
reduction in dust emissions of about 89,000 tonnes per year (which is about a quarter of 
Poland's total dust emissions). 

Meanwhile, there is a decline in the supply of staff with industry education to this sector due to 
low interest in a career in the construction industry among young people. In the opinion of 
market representatives, too little emphasis is placed in vocational schools on the development 
of practical skills, which results in insufficient preparation of graduates to perform professional 
tasks on the construction site. The emerging deficits are not fully offset by the employment of 
foreign workers. 

There is a need to guide the construction industry to achieve an energy, technology and digital 
transformation. In the next 5 years, the widespread use of BIM (Building Information Modelling) 
systems, automation, but also the increasing use of renewable energy technology in 
construction and the renaissance of prefabricated construction technology will become 
significant challenges. The consequence is an expected increase in the share of new positions 
in the employment structure in the construction industry, e.g.: 3D visualisation designers, BIM 
engineers, environmental specialists and service technicians for modern construction 
machinery and equipment. 

The BUPS II PL project is implemented at national level with the participation of public partners 
responsible for the implementation of the Long-term Strategy for the Renovation of Buildings, 
education and training for the construction sector, labour market institutions, research 
institutions, non-public partners representing employers in the construction sector, with the 
support of the Ministry of Development and Technology. In addition, in seven regions (Lower 
Silesia, Kujawsko-Pomorskie, Łódzkie, Mazovia, Podlasie, Pomerania, Silesia) with energy 
agencies and construction sector actors affiliated with the Association for the Conservation of 
Energy and the Environment (SAPE), the Trade Union "Budowlani" and the Sectoral Council 
for Competence in the Construction Industry (SCCB), a training programme will be held. 
Regional consultative and advisory councils with public and non-public partners will be 
established, whose role will be to implement the project's updated National Roadmap for the 
development of skills and qualifications in the area of energy efficiency and building renovation, 
which will take into account both the perspectives of the EU “Pact for Skills” and the 
achievements of the EU Construction Blueprint programme so far, contributing together with 
them to the development of the skills needed for energy efficiency in buildings and the 
transition to clean energy. 
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2. Objectives and methodology 

The aim of the BUPS II PL project is to re-launch the National Collaboration Platform and to 
modernise the 2013-derived. National Roadmap (NR-2013) for skills and qualifications 
development in the field of energy efficiency and building renovation. The modernisation will 
take place on the basis of an evaluation of the effectiveness of the implementation of KMD-
2013, the results of a study of the current (status quo) and prospective qualification needs of 
the construction workforce, and taking into account the objectives of the Long-Term Strategy 
for the Renovation of Buildings, the goals of the Energy Policy of Poland until 2040 and the 
climate goals until 2030 and 2050, against the background of the increasing requirements for 
the technical conditions for the thermo-modernisation of buildings related to the achievement 
of climate neutrality. 

The aim of WP4's action was: 

− Gathering and analysing desk research on educational and qualification needs related 
to improving the energy efficiency (EE) of buildings, especially through their thermo-
modernisation and the use of renewable energy sources (RES). 

− To carry out a diagnosis of the educational and qualification needs of enterprises 
(employers and employees) involved in the renovation of buildings. 

− To diagnose the state of preparedness of educational units to meet the challenges of 
the coming wave of building renovation. 

− To find out in-depth opinions (interviews) on the educational and qualification needs of 
the renovation wave - representatives of organisations: employers, employees, 
educational units and regulatory and decision-making bodies. 

− Preparation of a medium-term forecast of educational and qualification needs of the 
construction sector in the field of renovation. 

− To support the update of the National Roadmap for upgrading the qualifications of the 
construction workforce with data collected in status qou and prospective studies. 

Key results: 

− Results of a desk research study on labour market needs regarding qualification 
requirements in the field of building renovation. 

− Results of a diagnosis (questionnaires and interviews) of the educational and 
qualification needs of enterprises (employers and employees) involved in building 
renovation. 

− Results of a survey on the preparation of formal and non-formal education units for the 
challenges of the coming wave of building renovation. 

− Results of a Delphi study on the prospective educational and qualification needs of the 
building renovation sector. 

− Guidelines for updating the National Roadmap for upgrading human resources 
qualifications in the area of renovation. 

The methodology for developing the status quo report and the conclusions and 
recommendations for the update of the National Road Map consisted of five stages: 

1. Desk research on the education and labour market of the construction sector in the 
context of building renovation and energy efficiency 

The study was carried out on the basis of found data confirming educational and qualification 
needs in the area of renovation and energy efficiency of buildings. The sources were statistical 
data from the Central Statistical Office (CSO), other labour market statistics in the construction 
sector, statistics describing the sphere of the market for education and training provided for 
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the construction industry, thematic reports on the issue of competencies and qualifications in 
the construction industry. 

2. Survey on training and qualification needs in the field of renovation and energy 
efficiency of buildings 

Diagnostic research using an online survey (CAWI) covered employers and employees of 
construction companies dealing with renovation and energy efficiency of buildings, educational 
units operating for the construction sector, associations, foundations and other non-
governmental organizations supporting the development of construction, as well as 
representatives of various levels of government and regulatory bodies and decision-making in 
the education, work, construction and energy sectors. 

The search has been for answers to research questions such as: 

− To what extent does the education system take into account knowledge and skills in 
the use of materials and technologies in construction that support the increase in 
energy efficiency (EE) and technologies related to renewable energy sources (RES)? 

− To what extent does the education system take into account knowledge and skills in 
carrying out deep renovation of buildings, including through modular and industrialized 
solutions? 

− To what extent does the education system take into account knowledge and skills in 
building new and renovating existing buildings with almost zero energy consumption 
(Nearly Zero-Energy Building - NZEB)? 

− To what extent does the education system take into account knowledge and skills in 
building new and renovating existing zero-emission buildings (Zero-Emission Building 
ZEB)? 

− To what extent does the education system take into account knowledge and skills in 
the integration of renewable energy sources with efficient heating and cooling 
technologies (in particular the use of heat pumps with simultaneous modernization of 
heating and cooling as part of renovation projects)? 

− To what extent does the education system take into account knowledge and skills 
related to the assessment of the impact of emissions of a given substance (e.g. CO2) 
on the greenhouse effect, e.g. using the global warming potential (GWP) indicator? 

− To what extent does the education system take into account knowledge and skills 
related to closed-loop construction and efficient resource management? 

− To what extent does the education system include digital knowledge and skills that 
effectively support the energy performance of buildings, in particular through the wider 
use of Building Information Modeling (BIM)? 

− To what extent does the education system take into account knowledge and skills in 
the modernization of smart buildings in order to achieve greater energy efficiency (e.g. 
based on the Smart Readiness Indicator SRI), with particular emphasis on building 
control sensors and the management system building? 

− To what extent does the education system take into account knowledge and skills in 
the field of energy modernization of historic buildings? 

− What are the most important skill areas that should be specifically addressed in 
education and training programs at all levels? 

− What are the most important barriers in education and training limiting the development 
of energy-efficient and low- or zero-emission construction staff? 
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The research covered institutional stakeholders and experts from all over Poland, but with 
particular emphasis on seven regions (Lower Silesia, Kuyavian-Pomeranian Voivodeship, 
Łódź Province, Mazowieckie Province, Podlasie Province, Pomerania Province, Silesia 
Province) in which energy agencies and entities from the construction sector operating in the 
Energy Conservation and Energy Association operate. Environment (SAPE), the "Budowlani" 
Trade Union and the Sectoral Council for Competences in Construction. 

It is not possible to precisely determine the research area because the "snowball" method was 
used to recruit respondents and the principle of respondent anonymity was ensured by the 
Microsoft Forms platform dedicated to online CAWI (Computer Assisted Web Interview) 
questionnaire research. The "snowball" method used involved directly asking representatives 
of selected institutions to participate in the study and asking them to disseminate a link to the 
online survey among members of a given institution and recognized external experts. In 
addition, an invitation to participate in the study and a link to the survey questionnaire were 
placed on the website of the National Energy Conservation Agency (KAPE). 

The survey involved 504 respondents divided into 6 groups: 

− employers in the construction industry – 71 people (14%); 

− construction industry employees – 105 people (21%); 

− representatives of educational units – 150 people (30%); 

− representatives of associations, foundations and other non-governmental 
organizations – 99 people (19%); 

− representatives of authorities, regulatory and decision-making bodies – 64 people 
(13%); 

others – 15 people (3%). 

3. Conducting targeted interviews with public and private stakeholders on training and 
skills needs in the field of building refurbishment and energy efficiency 

A methodology for conducting a targeted interview was prepared using a questionnaire 
containing a list of the information sought, with options for issues discussed depending on the 
expert's knowledge and experience. Five questionnaires were created for five groups of 
respondents/representatives: 1) employers' organizations, 2) employee organizations, 3) 
educational units, 4) associations, foundations, non-governmental organizations, 5) regulatory 
and decision-making entities. People were selected with expert knowledge of technical, 
organizational, legal and strategic issues relating to the renovation and energy efficiency of 
buildings and related educational and qualification needs. To reach experts, formal and 
informal contacts were used, especially those resulting from membership in organizations in 
the construction sector, e.g. organizations associated with: the Sectoral Council for 
Competences in Construction, the Construction Trade Union, the Energy and Environmental 
Conservation Association and others. 19 interviews were conducted. The personal data of the 
experts speaking are anonymous. 

4. Prospective study (Delphi method) of the education and qualification needs of the 
construction sector in the area of renovation and energy efficiency 

The Delphi method study was aimed at identifying the demand for skills (related to learning 
outcomes and qualifications) in the area of renovation and energy efficiency of buildings, in the 
perspective of 2030, 2040, 2050. Answers were sought to questions about the current state 
and expected level of skills of employees in the sector. construction:  

− ability to conduct energy audits of buildings, including assessment and advice on 
preparing buildings for effective operation at low temperatures using heat pumps; 

− ability to perform inspections of heating, air-conditioning and ventilation installations; 

− ability to carry out the process of issuing Building Renovation Passports; 
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− skills in the field of fire safety, technical safety and health and safety of employees 
involved in the processes of improving the energy efficiency of buildings; 

− ability to carry out deep renovation of buildings, including through modular and 
industrialized solutions; 

− skills in building and modernizing buildings with almost zero energy consumption 
(nZEB) and zero emissions (ZEB); 

− skills related to determining carbon dioxide emissions throughout the life of a building 
(carbon footprint) by assessing the potential for creating the greenhouse effect (Global 
Warming Potential GWP); 

− skills related to circular construction, resource efficiency, sustainable construction 
framework – level(s) framework; 

− digital skills supporting the improvement of the energy performance of buildings, in 
particular through the wider use of Building Information Modeling (BIM); 

− skills in the modernization of smart buildings to obtain better energy performance 
(based on the Smart Readiness Indicator SRI), with particular emphasis on sensors, 
building control systems and building management systems; 

− skills in the use of renewable energy on a small scale and its integration with the energy 
system; 

− digitalization skills related to energy systems to enable energy management in homes, 
buildings and energy communities; 

− ability to use integrated renovation services, ensuring coordinated actions in response 
to the needs of building owners at every stage of renovation: technical diagnosis, 
technical offer, obtaining permits, finding qualified specialists, contracting works, 
financing (e.g. loans), facilitating access to subsidies or other support programs, 
monitoring of works and quality assurance; 

− skills in integrating heat pumps with existing solutions as part of building renovation 
projects; 

− skills in integrated solutions (e.g. heat pumps with photovoltaics, hybrid heating 
systems combining several fuel technologies, various heating systems supported by 
electricity storage, digital control systems, etc.). 

 

The study involved 55 deliberately selected experts with a recognized reputation, representing 
various industry environments: 

− employers in the construction industry – 11 people (20%); 

− construction industry workers – 12 people (22%); 

− representatives of educational units – 15 people (27%); 

− representatives of associations, foundations and other non-governmental 
organizations – 13 people (24%); 

− representatives of authorities, regulatory and decision-making bodies – 2 people (3%); 

− others – 2 people (3%). 

The interquartile range was used to assess the agreement of expert opinions1: 

 
1 M. Cieślak (1997): Economic forecasting. Methods and applications. Warsaw, Scientific Publishing House PWN, 
str. 181. 
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Δ = Q3 – Q1 

- where Q1 is the lower quartile and Q3 is the upper quartile of the test results on a 5-point 
scale.  

It is assumed that experts agree in their judgments when: 

Δ ≤ Δ* 

- where Δ* is the critical value established by the study organizers.  

For the purposes of this study it was assumed: Δ*= 2, that is, for the condition:  

Δ ≤ 2 

it was assumed that the experts' opinions were in agreement. 

The results of the first stage of the Delphi method did not state anywhere that the condition of 
compliance was not met (Δ > 2), therefore there was no need to conduct the second stage of 
expert opinion reconciliation. 

5. Development of conclusions and recommendations for the update of the National 
Roadmap for upgrading the qualifications of construction professionals in the area of 
renovation and energy efficiency of buildings 

The results of the desk research, diagnostic survey, targeted interviews and forecasting study 
were used to develop guidelines for updating the National Road Map. Collecting current data 
on the labor market and education in the context of renovation and energy efficiency of 
buildings was important due to new solutions that change the possibilities of staff education 
(e.g. Integrated Qualifications System, additional professional skills in formal education, 
digitization and development of distance education, non-formal and informal learning in the 
workplace). Qualification needs had to be examined and redefined as innovative solutions 
appeared in the construction industry, including the sphere of information technologies, 
environmental protection, construction products and renewable energy sources, which 
underlie fundamental changes also in the field of renovation and energy saving. 
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3. National policies and strategies to contribute to the EU 
2030 energy targets in buildings 

Provisions of the Directives: 2010/31/EU on the energy performance of buildings2 and 
2012/27/EU on energy efficiency3, as amended by Directive (EU) 2018/844 of the European 
Parliament and of the Council of 30 May 2018, were implemented into the Polish legal order 
through Article 9(1) pt. 2 of the now-defunct Act of 15 April 2011 on energy efficiency, 
replaced by the Act of 20 May 2016 on energy efficiency (as amended)4 and Article 40 of 
the Act of 29 August 2014 on the energy performance of buildings (as amended)5. On the 
basis of these regulations, the Minister of Construction, Planning, Spatial Development and 
Housing is obliged to carry out information, education and training activities as well as 
information campaigns aimed at improving the energy efficiency of buildings. 

Until 9 March 2015, issues related to the energy efficiency requirements of buildings and the 
improvement of their energy standard were regulated by the provisions of the Act of 7 July 
1994. - Building Law (as amended)6. From the date of entry into force of the Energy 
Performance of Buildings Act of 29 August 2014, i.e. from 9 March 2015, a modernised system 
for assessing and improving the energy efficiency of buildings has been in place, based on the 
provisions of the Act covering: 

− a system of energy performance assessment of buildings in the form of energy 
performance certificates, 

− requirements for persons authorised to issue energy performance certificates for 
buildings 

− requirements for persons authorised to inspect the heating or air-conditioning system, 

− an obligation to inspect the heating or air-conditioning system, 

− the review of energy performance certificates for buildings and inspection reports on 
heating and air-conditioning systems by the Minister for Construction, Planning, Spatial 
Development and Housing, 

− an authorisation for the Minister of Construction, Planning, Spatial Development and 
Housing to draw up a national plan to increase the number of low-energy buildings, 

− an obligation to issue an energy performance certificate for buildings occupied by the 
judiciary, the public prosecutor's office and public administration bodies with a floor 
area of more than 250 m2 and in which services are provided to the public, and to 
display it in a prominent place,  

− the obligation to include information on the energy performance of buildings or parts 
thereof in advertisements for their rental or sale, if the building or parts thereof have 
already been certified. 

A central register of the energy performance of buildings has been established under the 
above law7, comprising lists of: 

1) persons authorised to issue energy performance certificates; 

 
2 Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance 
of buildings, as amended by Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 
2018. 
3 Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, 
as amended by Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018. 
4 Act of 20 May 2016 on energy efficiency (i.e. Journal of Laws of 2021, item 2166). 
5 Act of 29 August 2014 on the energy performance of buildings (i.e. Journal of Laws of 2021, item 497, of 2022, 
item 2206). 
6 Act of 7 July 1994 - Construction Law (i.e. Journal of Laws of 2021, item 2351, of 2022, item 88, 1557, 1768, 
1783, 1846, 2206, 2687, of 2023, item 553). 
7 Central register of energy performance of buildings: https://rejestrcheb.mrit.gov.pl/  
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2) persons authorised to inspect the heating or air-conditioning system; 

3) energy performance certificates; 

4) inspection reports on the heating or air-conditioning system; 

5) buildings where the useful floor area occupied by judicial authorities, public prosecutors 
and public administration bodies exceeds 250 m2 and where services are provided to 
the public. 

Energy performance certificates should be drawn up by persons authorised to do so. The 
requirements for persons drawing up energy performance certificates for buildings are 
set out in Article 17 of the Energy Performance of Buildings Act, which states that an energy 
performance certificate shall be drawn up by a person who: 

1) has full legal capacity; 

2) has not been sentenced by a final judgment for an offence against property, credibility 
of documents, economic turnover, money and securities trading or a fiscal offence; 

3) has completed: 

a. higher education studies leading to the award of the professional title of 
engineer, architect engineer, landscape architect engineer, fire engineer, 
master of engineering in architecture, master of engineering in landscape 
architecture, master of engineering in fire engineering or master of engineering, 
or 

b. university degree other than those listed in (a) and a postgraduate course, the 
programme of which includes issues related to the energy performance of 
buildings, performance of energy audits for buildings, energy-efficient 
construction and renewable energy sources, or 

4) has a building licence as referred to in Art. 14 (1) of the Act of 7 July 1994. – Polish 
Building Law. 

The Minister for Construction, Planning, Spatial Development and Housing maintains the list 
of persons authorised to issue energy performance certificates in the Central Register of 
Energy Performance of Buildings and publishes it on the website.8 

Persons who wish to inspect the heating and air conditioning system in a building must 
have the following qualifications:9 

− a construction licence in the field of installation, or 

− qualifications required to exercise supervision over the operation of equipment 
generating, processing, transmitting and consuming heat and other energy equipment. 

Entry in the list of persons entitled to inspect a heating system or an air-conditioning system 
shall be made, at the request of the person concerned, by the minister responsible for 
development. The list is part of the central register of energy performance of buildings. 

Issues relating to the technical equipment of the building, energy conservation and thermal 
insulation, for buildings being designed, constructed and subject to conversion or change of 
use, are regulated by the Regulation on technical conditions to which buildings and their 
location should conform.10 

 
8 List of persons authorized to prepare energy performance certificates. https://rejestrcheb.mrit.gov.pl/rejestr-
uprawnionych  
9 Performing inspections of the heating system or air conditioning system in the building - entry in the list. 
https://www.biznes.gov.pl/pl/opisy-procedur/-/proc/1581  
10 Announcement of the Minister of Development and Technology of April 15, 2022 on the announcement of the 
consolidated text of the Regulation of the Minister of Infrastructure on the technical conditions to be met by 
buildings and their location (Dz.U. 2022 poz. 1225). 
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Also the regulation on the detailed scope and form of the construction project11 includes 
requirements relating to energy performance and the possibility of using efficient alternative 
energy and heat supply systems. 

Another piece of legislation closely related to improving the energy performance of buildings 
is the Act on Support for Thermomodernisation and Renovation and on the Central 
Register of Building Emissions,12 which created the Thermomodernisation and 
Renovation Fund.13. The purpose of the Fund for Thermomodernisation and Renovation is to 
improve the technical condition of existing residential buildings, collective housing and 
buildings owned by local government units and used to carry out their public tasks. The 
programme consists of two main modules: support for thermomodernisation projects and 
support for renovation projects. Based on the provisions of this Act, the Central Building 
Emission Register operates14. It is an IT tool for the inventory of heat sources and fuel 
combustion sources in buildings. The system collects key information on emission sources in 
the residential sector. 

An important government document relating to improving the energy efficiency of buildings is 
the Long Term Strategy for the Renovation of Buildings.15 The obligation to prepare the 
document derives from Article 2a of Directive 2010/31/EU.16 The Long-Term Building 
Renovation Strategy is part of the National Energy and Climate Plan 2021-2030, which was 
adopted by the Committee for European Affairs at its meeting on 18 December 2019. 

The Long-Term Building Renovation Strategy presents a comprehensive diagnosis of the 
challenge of improving the energy efficiency of the building sector and presents a path for 
achieving large-scale and deep thermo-modernisation of the building stock in Poland by 2030, 
2040 and 2050.  

In the years 2020-2030, thermomodernisation of 236,000 buildings per year was planned, in 
the following years 2030-2040 - 271,000 buildings, in the years 2040-2050 - 244,000 buildings. 
According to the Strategy, by 2050 it is estimated that approximately 7.5 million 
thermomodernisation investments will have been made, of which 4.7 million deep 
thermomodernisations, including staggered thermomodernisation in stages. The strategy 
assumes an average annual rate of thermo-modernisation of around 3.8%, with the 
assumption that 65% of buildings will achieve an  energy efficiency index ratio of no more than 
50 kWh/m2-yr by 2050. 

The document also includes recommendations for the further development of public policy in 
the area of support for the thermal modernisation of buildings, as well as three scenarios 
(including a recommended scenario) for the thermal modernisation of the building stock by 
2050. 

The framework for the energy transition in Poland is set by the Polish Energy Policy until 
2040 (PEP2040).17 It contains strategic objectives for the selection of technologies to build a 
low-carbon energy system. PEP2040 contributes to the implementation of the Paris Agreement 

 
11 Announcement of the Minister of Development and Technology of July 12, 2022 on the announcement of the 
consolidated text of the Regulation of the Minister of Development on the detailed scope and form of the 
construction design (Dz.U. 2022 poz. 1679). 
12 Announcement of the Marshal of the Sejm of the Republic of Poland of 13 January 2022 on the publication of 
the consolidated text of the Act on supporting thermal modernization and renovation and on the central register of 
emissivity of buildings (t.j. Dz. U. z 2022 r. poz. 438, 1561, 1576, 1967, 2456. 
13 Thermomodernization and Renovation Fund: https://www.bgk.pl/programy-i-fundusze/fundusze/fundusz-
termomodernizacji-i-remontow-ftir/  
14 Central Register of Emissions of Buildings: https://ceeb.gov.pl/ 
15 Long-term building renovation strategy adopted by Resolution 23/2022 of the Council of Ministers of February 
9, 2022:  https://www.gov.pl/web/rozwoj-technologia/Dlugoterminowa-strategia-renowacji-budynkow  
16 Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy 
performance of buildings, as amended by Directive (EU) 2018/844 of the European Parliament and of the Council 
of 30 May 2018.. 
17 Poland's energy policy until 2040. Annex to Resolution No. 22/2021 of the Council of Ministers of February 2, 
2021. Ministry of Climate and Environment, Warsaw 2021. 
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concluded in December 2015 at the 21st Conference of the Parties to the United Nations 
Framework Convention on Climate Change (COP21), taking into account the need to achieve 
the transition in a fair and equitable manner. 

The energy transition in Poland was based on three pillars: 

Pillar I: Equitable transformation - e.g. transformation of coal regions, protection measures for 
energy consumers, initiation of modernisation changes related to e.g. renewable energy 
sources (RES) and thermo-modernisation of buildings. 

Pillar II: Zero carbon energy system - implementation of nuclear energy and offshore wind 
energy, increasing the role of decentralised and community energy. 

Pillar III: Good air quality - phasing out fossil fuels, electrification of transport, transformation 
of the heating sector (system and individual), promotion of passive and zero-emission houses. 

On March 29, 2022 The Council of Ministers adopted the assumptions for the update of the 
'Energy Policy of Poland until 2040' (PEP2040) - Strengthening energy security18, 
submitted by the Minister for Climate and Environment. Poland's updated energy policy takes 
into account the fourth pillar - energy sovereignty, a particular element of which is to ensure 
rapid independence of the national economy from imported fossil fuels (coal, oil and natural 
gas) and derivatives (LPG, diesel, petrol, paraffin) from the Russian Federation and other 
countries subject to economic sanctions through diversification of supply, investment in 
production capacity, linear infrastructure and storage, and alternative fuels. 

In the other pillars of Poland's energy policy - fair transition, building a zero-carbon system and 
improving air quality - measures to reduce demand for fossil fuels from the Russian Federation 
and other economically sanctioned countries will be accelerated in order to increase Poland's 
energy security, while at the same time focusing on building and strengthening an innovative 
economy. 

The section on "Further development of renewable energy sources" states that renewable 
energy sources are part of the diversification of the electricity mix. With a view to 2040, the aim 
is that around half of electricity generation should come from renewable sources. In addition 
to the further development of wind and solar capacity, efforts will be intensified to develop the 
use of non-weather-dependent RES, i.e. the use of water, biomass, biogas or geothermal 
energy. The use of RES in energy clusters and co-operatives and in hybrid installations will be 
particularly welcomed. 

In the section on "Improving energy efficiency", it is stated that, in particular, measures for 
thermo-modernisation and renovation of buildings will be intensified, which will also be 
important for protecting households against energy poverty. Support programmes for thermo-
modernisation, i.e. 'Clean Air', will be aimed at enabling the use of low temperature heat 
sources while maintaining thermal comfort for consumers. 

Due to, among other things, the fact that Pillar II of PEP2040 declares an increased role of 
distributed and civic energy, the "Strategy for the Development of Distributed Energy in 
Poland until 2040" was developed by a consortium with the participation of the Ministry of 
Development and Technology, the University of Science and Technology and the National 
Center for Nuclear Research. (SER2040)19. The definition adopted is that distributed energy is 
energy generation sources and energy storage intended for local use, connected directly or 
indirectly (using household installations, industrial networks, etc.) to the distribution system. 

 
18 Assumptions for updating the Energy Policy of Poland until 2040 of March 2022.: 
https://www.gov.pl/web/klimat/zalozenia-do-aktualizacji-polityki-energetycznej-polski-do-2040-r 
19 Strategy for the Development of Distributed Energy in Poland until 2040. Work carried out as part of the project 
entitled Development of distributed energy in energy clusters (KlastER) co-financed by the National Center for 
Research and Development as part of the scientific research and development program Social and economic 
development of Poland in the conditions of globalizing markets GOSPOSTRATEG contract no. 
Gospostrateg1/385085/21/NCBR/19, Warsaw - Krakow 2023. 
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According to SER2040, the PEP2040 update provides for the following actions in the context 
of distributed energy20: 

− Expansion of national generation sources, including distributed renewable and low-
emission technologies, as well as faster integration of renewable energy sources in all 
sectors as part of increasing technological diversification and energy independence, 
taking into account ensuring the stability of the energy system and limiting its impact 
on the environment; 

− Further development of renewable sources as an element of the diversification of the 
electricity mix, assuming in the perspective of 2040 the pursuit of approximately half of 
electricity production from renewable energy sources. In addition to the continuation of 
the increase in the installed capacity of wind and solar sources, it is planned to intensify 
activities aimed at increasing the use of renewable energy sources independent of 
weather conditions (including hydro, biomass, biogas, biomethane and geothermal 
energy sources). In these plans, the use of renewable energy in energy communities 
(including energy clusters and energy cooperatives) and as part of hybrid installations 
will be particularly desirable; 

− Activities strengthening the development of power grids, automation mechanisms, 
technologies ensuring a high level of cybersecurity, as well as increasing the potential 
for storing electricity and heat at the level of prosumers, renewable energy producers, 
network operators and aggregators; 

− Prospective implementation of small modular nuclear reactor (SMR) technology as an 
alternative to conventional units, including: for generating process heat in industry and 
heating and strengthening energy security at the local level in the power industry; 

− Ensuring financing and development of investments aimed at the development and 
integration of new low-emission technologies in the system, simultaneously 
strengthening the flexibility of the energy system and energy security. 

As part of the diagnosis of the state of SER2040, it states that the development of the 
distributed energy market is hampered by the lack of knowledge and education in the field 
of energy management and modern technical solutions used in distributed energy, 
which results from insufficient emphasis on this topic in school curricula at many levels - from 
primary, necessary to gain wide acceptance for this form of meeting energy needs, to highly 
specialized, expert, guaranteeing the technical and economic correctness of the decisions 
made. This is also due to too few educational, information and promotional activities, including 
the promotion of good engineering practices and practical examples of technical and economic 
benefits. In turn, deficiencies in industry training result in a shortage of high- and middle-class 
specialists in the design, financing, construction, operation and maintenance of renewable 
energy projects.21. 

Therefore, SER2040, in the area of increasing knowledge, competences and level of education 
in the field of energy management and modern solutions, proposes the following actions: 

− Integration and updating of information on climate change, global megatrends (energy 
transformation process, circular economy) and social attitudes towards energy 
transformation and the development of distributed energy; 

− Development of a communication and promotional strategy, taking into account the 
current level of public knowledge, the specificity of target groups and adequate 
channels to reach them. Integration of communication on distributed energy with 
activities for innovation and regional development, including European funds; 

 
20 Ibidem, s. 14. 
21 Ibidem, s. 21. 
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− Assessing the effectiveness of promotional activities and correcting directions and 
forms of activity; 

− Developing proposals for directions and forms of educational and information activities 
aimed at shaping habits conducive to the efficient use of energy (using foreign 
experiences, taking into account remote and direct forms, games, workshops, activities 
in local communities, simulations, lesson plans, etc.); 

− Consultation and testing of materials, training and preparation of educators, 
implementation of educational activities, their evaluation and dissemination of effective 
solutions; 

− Updating the education and training system for current and future distributed energy 
staff, in particular specialists and educators, regarding the challenges related to the 
energy transformation process, the development of the circular economy and 
distributed energy sources (including RES); 

− Creation of the qualification "Distributed Energy Specialist" in the Integrated 
Qualification System and enabling the acquisition of such a qualification; 

− Identification and active promotion of good engineering practices, popularization of 
technological demonstrators; 

− Development of a (virtual or physical) simulator for the operation of an energy cluster. 
It should have a promotional and educational dimension, it should allow for obtaining 
an answer whether it is worth joining an energy cluster and how to select participants 
of the energy community to make it economically effective. The simulator should take 
into account new market mechanisms related to energy management (in designing and 
creating the simulator, using the experience of the National Center for Nuclear 
Research from the KlastER project). 

The obligation to develop the National Energy and Climate Plan 2021-203022 stems from 
Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 
2018 on the governance of the energy union and climate action and amendments to several 
other regulations and directives.23  

The National Plan presents an integrated approach to implementing the five dimensions of 
the energy union: 

1) Energy security. 

2) Decarbonisation. 

3) Energy efficiency. 

4) Internal energy market. 

5) Research, innovation and competitiveness. 

Key objectives include: 

− Increase in energy efficiency by 23% by 2030.  

− 7% reduction in CO2 emissions in non-ETS sectors by 2030 (relative to 2005). 

− 21-23% RES in gross final energy consumption in 2030. 

− 14% RES in transport in 2030. 

 
22 National Energy and Climate Plan 2021-2030: https://www.gov.pl/web/klimat/krajowy-plan-na-rzecz-energii-i-
klimatu  
23 The changes concern Directive 94/22/EC, Directive 98/70/EC, Directive 2009/31/EC, Regulation (EC) No. 
663/2009, Regulation (EC) No. 715/2009, Directive 2009/73/EC, Council Directive 2009/119/EC, Directive 
2010/31/EU, Directive 2012/27/EU, Directive 2013/30/EU and Council Directive (EU) 2015/652 and repealing 
Regulation (EU) No 525/2013. 
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− Annual growth of RES in heating and cooling of 1.1 percentage points on average per 
year. 

− The share of insulated residential buildings in the total housing stock will reach 70% in 
2030 (compared to 58.8% in 2015). 

− The projected energy savings target for 2021-2030, associated with measures to 
improve the energy performance of buildings, should be 43,440.1 MWh. 

The National Energy and Climate Plan presents directions that are coherent and 
complementary with the country's horizontal development strategy, i.e. the Responsible 
Development Strategy and its integrated sectoral strategies, the Energy Policy of Poland until 
2040, the National Environmental Policy 2030, the Strategy for Sustainable Transport 
Development until 2030 and the Strategy for Sustainable Development of Rural Areas, 
Agriculture and Fisheries 2030. 

The primary tool for promoting the use of renewable energy sources is the Renewable Energy 
Sources Act.24 The aim of this law is the sustainable development of renewable energy in 
Poland, by adjusting the financing methods for individual renewable energy source (RES) 
technologies and stabilising them over a 15-year period. 

The Energy Regulatory Office promotes the use of renewable energy sources by, among 
other things, issuing: 

− certificates of origin for electricity (so-called green and blue certificates) 

− energy efficiency certificates (so-called white certificates). 

A certificate of energy origin is a document that certifies that electricity has been generated 
from renewable energy sources. It is also known as a certificate of origin or a green certificate. 
Since 1 July 2016, separate certificates of origin, called "blue certificates", have been issued 
for electricity generated from agricultural biogas. They can be obtained by an operator 
producing such energy. The certificate is issued by the Energy Regulatory Office at the request 
of the entrepreneur. 

White certificates, or  energy efficiency certificates, are issued by the President of the 
Energy Regulatory Office (ERO) as confirmation of the so-called energy effect (energy 
savings) obtained as a result of energy efficiency improvement projects. Examples of such 
measures include, in particular, the modernisation or replacement of equipment and 
installations, the improvement of processes and the introduction of new technologies: all with 
the aim of using less energy and raw materials in production and the provision of services. 
Under the terms of this support scheme, entities obliged to fulfil their obligations under the 
Energy Efficiency Act.25 (primarily entrepreneurs selling natural gas, electricity and heat to end 
users) can do so by, inter alia, obtaining energy efficiency certificates and submitting them to 
the President of the ERO for redemption. White certificates are issued at the request of an 
entity that intends to carry out a project to improve energy efficiency. These certificates 
compensate for the costs of energy efficiency investments, as - as in the case of certificates 
of origin from renewable energy sources - white certificates also give rise to property rights, 
which are traded on the Polish Power Exchange. Property rights from white certificates are 
purchased by obliged entities for redemption in order to fulfil their obligations under the Energy 
Efficiency Act. 

In view of the possibilities of using RES in buildings, the development of qualifications and 
competences will be linked to technologies related to the following types of energy:26 

 
24 Act of February 20, 2015 on renewable energy sources (t.j. Dz. U. z 2022 r. poz. 1378, 1383, 2370, 2687). 
25 Article 10 par. 1 of the Act of May 20, 2016 on energy efficiency (t.j. Dz. U. z 2021 r. poz. 2166).  
26 Improving the energy performance of buildings. Guide. Ministry of Development and Technology, Warsaw, 
June 2022. 
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1) Solar energy - can be harnessed by thermal conversion (using solar energy to heat water 
or air - solar collectors) or photovoltaic (converting solar radiation into electricity - photovoltaic 
panels).  

2) Geothermal energy - this is the heat stored in the earth's crust (hydrothermal heat in the 
form of hot water and steam and petrothermal heat of energy associated with the heat of the 
rocks of the earth's crust). Low-temperature sources (20-35°C) are used for space heating and 
domestic hot water. High-energy sources are used directly to drive electricity generators. 

3) Energy from Biomass Combustion - Energy can be obtained in two ways: by direct 
combustion of biomass, or by using the gas that is a product of the reactions that take place in 
biomass. The simplest and most common method for buildings is the direct combustion of 
biomass in special boilers (e.g. wood pellet boilers). 
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4. Key data on the building and energy sectors 

 

Housing construction 

According to Central Statistical Office data (GUS)27, in the years 2018-2022, annual increases 
were recorded in residential construction (Fig. 1). In 2022, 238.5 thousand were put into 
operation. apartments, i.e. 1.6% more than in 2021. The usable area of the constructed 
apartments was 22.0 million m2, and the number of rooms was 927.5 thousand. The average 
usable area of an apartment built in 2022 was 92.3 m2 (a year ago - 92.9 m2). 

In 2022, 112.8 thousand were put into operation. new residential buildings, i.e. 3.1% more 
compared to the previous year. The total volume of new residential buildings amounted to 
108.7 million m3 in 2022 - which meant an increase of 0.9% y/y. 

Single-family buildings accounted for 97.4% of all buildings completed last year. Number of 
apartments put into use per 1 thousand population, amounted to 6.3 for Poland. The highest 
values were recorded in the following voivodeships: Pomeranian (8.7), Masovian (7.8) and 
Lower Silesian (7.7); the smallest in the Opole Voivodeship (3.5), Świętokrzyskie Voivodeship 
(3.7) and Silesia Voivodeship (4.3). 

According to the Central Statistical Office, traditional and improved construction technology 
has dominated in residential construction for years. In 2022, it was used in the construction of 
98.5% of new residential buildings, and in 2018-2022, the percentage of buildings constructed 
using this method was between 98.4% (in 2019) and 98.6% (in 2021). . The average duration 
of the construction of a new residential building, counted from the date of its commencement 
to the date of putting the building into use, in 2022 was 42.5 months (and was 1.5 months 
longer than last year). Multi-family buildings constructed in the analyzed period were 
constructed in more than twice as much time as single-family buildings (24.3 and 49.9 months, 
respectively). 

 

 

Fig. 1. Residential construction in Poland in 2018-2022. 

Source: Effects of construction activities in 2022. Central Statistical Office, Statistical Office in Lublin. Warszawa, 
Lublin 2023, p. 15. 

 

 
27 Effects of construction activities in 2022. Central Statistical Office, Statistical Office in Lublin. Warsaw, Lublin 
2023. 
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The above-mentioned study by the Central Statistical Office states that central heating from 
the network was observed in 35.4% of apartments commissioned in 2022, the rest had 
individual heating systems. Among the apartments put into operation in 2022, the most 
common types of individual heating used were boilers/furnaces: gas fuel (63.0%), solid fuel 
(21.4%), electricity (9.0%), for biofuels (2.1%), for liquid fuel (0.2%) - Fig. 2. 

 

 

Fig. 2. Structure of completed apartments equipped with individual central heating by type of heating and type of 
boiler/furnace in Poland in 2022. 

Source: Effects of construction activities in 2022. Central Statistical Office, Statistical Office in Lublin. Warszawa, 
Lublin 2023, p. 30. 

 

According to the data of the cited study by the Central Statistical Office, in the years 2018-
2022 there was a decrease in the value of the primary energy index EP, determining the annual 
demand for non-renewable primary energy for heating, ventilation, cooling and preparation of 
hot water for new residential buildings, from 99.5 to 81.7 kWh/(m2∙year); in single-family 
buildings, the average value of the primary energy index decreased from 99.7 to 81.7 
kWh/(m2∙year), and for multi-family buildings - from 99.3 to 80.8 kWh/(m2∙year).28 

 

Budownictwo niemieszkalne 

According to Central Statistical Office data29, in 2022, 22.7 thousand were put into operation. 
new non-residential buildings and 2.3 thousand were expanded. facilities of this type with a 
total usable area of 15.9 million m2. The number of new buildings increased slightly compared 

 
28 According to the standards in force from January 2021, in the case of single-family houses, the EP indicator, 
given in kWh/(m2·year), cannot be higher than 70 kWh/(m2·year). This applies to both designed new buildings and 
rebuilt ones. 
29 Effects of construction activities in 2022. Central Statistical Office, Statistical Office in Lublin. Warsaw, Lublin 
2023. 
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to the previous year (by 0.6%), while the area of new and extended buildings was higher by 
12.6% (Fig. 3). 

In terms of the total area of non-residential buildings put into operation in 2022, the Masovian 
and Greater Poland voivodeships dominated, for which the total share in the national value 
was almost 30%. The highest area dynamics compared to 2021 was recorded in the following 
voivodeships: Lubuskie (220.8%), West Pomeranian Voivodeship (156.1%), Lower Silesia 
(154.5%) and Kuyavian-Pomeranian Voivodeship (148.6%). In absolute terms, the largest 
increase in the completed area of non-residential buildings was recorded in the Lower Silesian 
Voivodeship (by 526.0 thousand m2) and Lubuskie Voivodeship (by 432.4 thousand m2). 

 

 

Fig. 3. Number and usable area of non-residential buildings put into use in 2018-2022. 

Source: Effects of construction activities in 2022. Central Statistical Office, Statistical Office in Lublin. Warszawa, 
Lublin 2023, p. 15. 

The structure of the usable area of non-residential buildings completed in Poland in 2022 
according to the groups of the Polish Classification of Building Structures (PKOB) was 
dominated by industrial and warehouse buildings (55.5% of the total value), as well as other 
non-residential buildings (15.7%), among dominated by farm buildings. Commercial and 
service buildings also had a significant share (11.8%). The above-mentioned groups also 
dominated in the case of volume transferred for use, covering a total of 88.2% of the value for 
the entire country. 

 

The construction industry conjuncture 

According to Central Statistical Office data30, the general economic climate index in July 2023 
was minus 7.9 (minus 9.7 a month ago). 10.3% of enterprises signal an improvement in the 
economic situation, and a deterioration - 18.2% (a month ago, 10.0% and 19.7%, respectively). 
The remaining enterprises believe that their situation has not changed (Fig. 4). 

After the collapse of the construction market during the COVID-19 pandemic, the economic 
situation is currently improving, however, due to the economic situation, 36.9% of construction 
companies are postponing investment decisions, and 27.7% are planning to reduce 
employment. A further increase in the prices of construction and assembly works is also 
expected, which significantly inhibits investors. 

 

 
30 The conjuncture in industrial processing, construction, trade and services 2000-2023 (July 2023). Central 
Statistical Office, Warsaw 2023. 
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Fig. 4. General economic climate indicator in the construction section. 

Source: The conjuncture in industrial processing, construction, trade and services 2000-2023 (July 2023). Central 
Statistical Office, Warsaw 2023, p. 14. 

 

 

Energy efficiency 

According to the Central Statistical Office report "Efficiency of energy use in 2011-2021"31,  in 
Poland, energy efficiency improved in 2011–2021. Primary and final energy consumption of 
GDP decreased in 2021 compared to 2011 by 20.3% and 13.8%, respectively. The cumulative 
annual rate of decline in energy intensity in the first years of the period in question (i.e. in 2012-
2016) was higher than in 2017-2021 (Fig. 5). 

 

 
31 Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - Rzeszów 
2023. 
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Fig. 5. Energy intensity of GDP. 

Source: Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - 
Rzeszów 2023, p. 28. 

 

According to the Central Statistical Office, for comparison, after eliminating the impact of 
differences in the level of prices of goods and services on the value of economic indicators, 
the primary energy intensity of Poland's GDP with climate correction, expressed in constant 
prices from 2015 and taking into account purchasing power parity in 2020 amounted to 0.121 
kgoe/ euro15p and was 14.3% higher than the European average (0.106). This difference 
decreased by 28.9 percentage points. compared to 2000, when the primary energy intensity 
of Poland's GDP with climate correction was 0.208 kgoe/euro15p, and the EU - 0.146 
kgoe/euro15p. The cumulative annual rate of improvement in energy intensity in Poland 
(2.7%/year) was 1.1 percentage points higher in the years 2000-2020. than in the European 
Union (1.6%/year) – Fig. 6. 

 

 

Fig. 6. Primary energy intensity of GDP with climate correction. 

Source: Odyssee, www.odyssee-mure.eu [In:] Energy use efficiency in 2011-2021. Central Statistical Office, 
Statistical Office in Rzeszów, Warsaw - Rzeszów 2023, p. 31. 
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In the case of final energy intensity of GDP with climate correction, the difference was slightly 
more unfavorable and amounted to 17.3% in 2020 between Poland (0.083 kgoe/euro2015p) 
and the EU average (0.071 kgoe/euro2015p). Also, the cumulative annual rate of improvement 
in energy intensity in the years 2000–2020 was lower and amounted to 2.0%/year for Poland 
in the presented period compared to 1.2%/year for the European average (Fig. 7). 

 

Fig. 7. Final energy intensity of GDP with climate correction. 

Source: Odyssee, www.odyssee-mure.eu [In:] Energy use efficiency in 2011-2021. Central Statistical Office, 
Statistical Office in Rzeszów, Warsaw - Rzeszów 2023, p. 31. 

 

The above-mentioned Central Statistical Office report states that the ODEX energy efficiency 
index, calculated to the base of 2000 = 100, decreased in the years 2011–2021 from 77.5 to 
70.7 points. The cumulative annual energy efficiency improvement rate was 0.9%/year. The 
fastest rate of improvement (1.3% annually) was recorded in industry, for which the index value 
was 45.7 points in 2021. The slowest rate of improvement occurred in the transport sector, 
where the cumulative annual improvement rate in 2012–2021 was 0.9% /year. In the 
household sector, the cumulative annual rate of improvement was 1.2%/year, and the indicator 
value in 2021 was 75.9 points. (Fig. 8). 
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Fig. 8. ODEX indicator (base year: 2000=100) 

Source: Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - 
Rzeszów 2023, p. 28. 

 

According to the data of this Central Statistical Office report, in the years 2011–2021, energy 
savings were observed in the three most important sectors: industry, transport and 
households. The highest total savings were achieved in 2014 and amounted to 1.18 Mtoe. 
However, in the following years there was a decline in savings, which reflected a slowdown in 
the pace of energy efficiency improvement. The savings achieved in 2021 in these three 
sectors amounted to only 0.37 Mtoe (Figure 9). 

 

Rys. 9. Oszczędności energii wg sektorów. 

Source: Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - 
Rzeszów 2023, p. 29. 

 

In 2021, the share of energy consumption in households in gross domestic consumption was 
20.2%. The most frequently used carrier were solid fossil fuels, the share of which was 21.9%, 
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followed by: natural gas (20.6%), heat (18.3%), electricity (11.9%) and liquid fuels (2, 8%). 
Consumption of other energy carriers, including: solid biofuels and ambient heat was 24.4% 
(Fig. 10). 

 

Fig. 10. Final energy consumption in households by carrier. 

Source: Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - 
Rzeszów 2023, p. 22. 

 

Energy consumption in households per m2 of housing also showed a decreasing trend; an 
increase in consumption was observed in 2012, 2016, 2018 and 2021, in other years it 
decreased. The consumption volume was 21.8 kgoe/m2 in 2021, compared to 22.0 kgoe/m2 in 
2011 (cumulative annual decrease of 0.1%/year). After taking into account the climate 
correction, the cumulative annual rate of decline in household energy consumption per m2 was 
0.4%/year (Fig. 11). 

 

Fig. 11. Energy consumption in households. 

Source: Energy use efficiency in 2011-2021. Central Statistical Office, Statistical Office in Rzeszów, Warsaw - 
Rzeszów 2023, p. 24. 
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Energy from renewable sources 

Renewable energy sources (RES) are an alternative to traditional, primary non-renewable 
energy carriers (fossil fuels). According to the Central Statistical Office in the report "Energy 
from renewable sources in 2021"32, obtaining this form of energy has shown an upward trend 
in recent years. The share of energy from renewable sources in total primary energy increased 
in 2017-2021 from 14.38% to 21.12% (Fig. 12). 

 

Fig. 12. Share of energy from renewable sources in total primary energy. 

Source: Energy from renewable sources in 2021, Central Statistical Office. Warszawa 2022., p. 35. 

 

The structure of obtaining energy from renewable sources in Poland results primarily from the 
geographical conditions characteristic of our country and the resources that can be developed. 
Energy obtained from renewable sources in 2021 comes mainly from solid biofuels (69.35%), 
wind energy (10.90%) and liquid biofuels (8.10%). The total energy value of primary energy 
obtained from renewable sources in Poland in 2021 amounted to 536,072 TJ (Fig. 13). 

 
32 Energy from renewable sources in 2021. Central Statistical Office. Warsaw 2022. 
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Fig. 13. Structure of obtaining energy from renewable sources in Poland by carrier in 2021. 

Source: Energy from renewable sources in 2021, Central Statistical Office. Warszawa 2022., p. 36. 

 

 

Total national consumption of energy from renewable sources in 2017-2021 increased by 
44.38%, i.e. from 378,788 TJ in 2017 to 548,031 TJ in 2021. In the same period, the gross 
final consumption of energy from renewable sources increased by 49.13%, i.e. from 343,321 
TJ in 2017 to 511,997 TJ in 2021. The share of energy from renewable sources in gross final 
energy consumption in 2021 in Poland amounted to 15.62% and increased by 6 .94 percentage 
points compared to 2009 (Fig. 14). 

 

Fig. 14. Share of energy from renewable sources in gross final energy consumption in 2009-2021. 

Source: Energy from renewable sources in 2021, Central Statistical Office. Warszawa 2022., p. 58. 
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Development of clean and sustainable energy 

According to the Report "Implementation of Sustainable Development Goals in Poland" 33 
adopted by the Council of Ministers on June 2, 2023, the energy intensity of the Polish 
economy is systematically decreasing (primary energy intensity of GDP decreased in 2020 by 
8.9% compared to 2018, while final energy intensity of GDP decreased by 6.5%). 

The Report states that the share of energy from renewable sources (RES) in gross final energy 
consumption increased from 14.9% in 2018 to 15.6% in 2021. Energy obtained from renewable 
energy sources in 2021 came mainly from solid biofuels (69.4%), wind energy (10.9%) and 
liquid biofuels (8.1%). In December 2022, the installed capacity of renewable energy sources 
in Poland amounted to 22.7 GW, which means that the capacity of installed renewable energy 
sources constitutes 37.6% of the total capacity installed in the Polish electricity sector. In years 

2018-2022, the capacity of installed renewable energy sources increased by 8.2 GW, i.e. 
97.77% compared to 2018. 

The data presented in the Report show that the most dynamically developing renewable 
energy sector in Poland is photovoltaics. In 2021, in terms of installed capacity, it became the 
largest source of renewable energy (7.4 GW), and at the end of 2022, the capacity of 
photovoltaic installations exceeded 12 GW. There is a constant development of distributed 
prosumer energy. The number of micro-installations increased from approx. 28.8 thousand in 
2017 to over 1.2 million in December 2022. The capacity of prosumer installations reached 8.3 
GW in August 2022.” 

The report also states that domestic coal resources will remain the main element of Poland's 
energy security and the basis of the country's energy balance, especially in the context of the 
energy crisis caused by Russia's aggression against Ukraine. The share of coal in electricity 
generation will be approximately 60% in 2030. After 2030, nuclear energy will be included in 
Poland's energy balance. 

 

 
33 Implementation of sustainable development goals in Poland. Report 2023. Report adopted by the Council of 
Ministers on June 2, 2023, p. 91. 
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5. Existing provisions in the field of  Education and 
Training 

 

5.1. Industrial education (formal) 

Professions used in vocational education, in whose basic programs directly separated units of 
learning outcomes in the area of energy-saving and low-emission construction, are included: 

− Renewable energy equipment and systems technician [311930]; 

− Roofer [71210]; 

− Roofing technician [311221]; 

− Industrial insulation technician [311608]; 

− Refrigeration and air conditioning technician [311929]. 

In the remaining core curricula for education in construction and energy sector professions, no 
units of learning outcomes leading to the development of skills in the analyzed area were 
found. 

Renewable energy systems and equipment technician [311930] was added to the 
Classification of Occupations of Vocational Education and Training in 201034  and is still in 
place today, with updates to the core curriculum as appropriate. 

In 2021, in the existing occupation of Roofer [71210], the qualification BUD.03. "Execution of 
roofing and tinsmithing works" has 7 units of learning outcomes, and among them one related 
to RES (renewable energy harvesting) and one to EE (roof thermal insulation):  

− BUD.03.4 Perform installation of roof windows, hatches, skylights and renewable 
energy equipment; 

− BUD.03.5. Perform roofing repairs, roof flashings and flashings, roof slope drainage, 
roof thermo-modernisation, roof demolition and minor carpentry work. 

In 2021, a new occupation of Roofing Technician [311221] was added to the classification of 
occupations of vocational education and training,35 with units of learning outcomes relating to 
roof thermal insulation and renewable energy generation: 36 

− BUD.03.5. Performing roofing repairs, roofing and flashing flashings, roof slope 
drainage, roof thermal insulation, roofing demolition and minor carpentry work. 

− BUD.03.4 Carrying out installation of roof windows, hatches, skylights and renewable 
energy equipment. 

− BUD.27.6. Organisation and control of installation works of renewable energy 
equipment on the roof. 

In 2022, a new occupation of Industrial Insulation Technician [311608] has been added to 
the classification of occupations of industrial education, with two qualifications: 

 
34 Regulation of the Minister of National Education of 8 April 2010 amending the regulation on the classification of 
occupations in vocational education (Dz.U. 2010 nr 60 poz. 374). 
35 Regulation of the Minister of National Education of February 15, 2019 on the general objectives and tasks of 
education in trade education professions and the classification of trade education professions.. (Dz.U. 2019 poz. 
316). 
36 Annex to the regulation of the Minister of Education and Science of 28 May 2021 amending the regulation on 
the core curricula for vocational education in vocational education and additional professional skills for selected 
trade education professions - modernized core curricula for 23 professions in the construction industry are 
included. 
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− BUD.07. Making protective sheet metal jackets, supporting and bearing structures and 
industrial insulation. 

− BUD.31. Organisation and control of insulation works and preparation of cost 
estimates. 

In 2015, a new occupation Refrigeration and Air Conditioning Technician [311929] was 
added to the Classification of Occupations for Vocational Education, which includes two 
qualifications relating to, among other things, heat pumps: 

− ELE.03. Perform works related to the installation of refrigeration, air conditioning and 
heat pump systems and equipment. 

− ELE.04 Operate and organise works associated with the installation of refrigeration, air 
conditioning and heat pump systems and equipment. 

5.2. Vocational preparation and qualifications in the craft (formal) 

The issues of performing crafts and educating students as juvenile workers or as adults in craft 
professions are regulated by: the Act of 22 March 1989 on crafts 37 and the Act of June 26, 
1974 - Labor Code 38. 

Evidence of professional qualifications in the craft are: 

1) a diploma or a certificate of completion of a higher, upper secondary or secondary 
school with a technical or artistic profile in the profession (field of study) corresponding 
to the field of craftsmanship;  

2) a master's diploma in a profession corresponding to a given type of craft;  

3) a journeyman certificate or the title of a skilled worker in a profession corresponding to 
a given type of craft;  

4) a certificate confirming the possession of selected professional qualifications in the field 
of the profession corresponding to the given type of craft. 

Master's diplomas and journeyman's certificates may be issued by chambers of crafts to 
persons who have passed relevant examinations before the examination committees of craft 
chambers.  

The basis for conducting exams in professions corresponding to a given type of craft are the 
standards of examination requirements established by the Polish Craft Association, while the 
basis for conducting exams in professions included in the classification of occupations of trade 
education are the requirements set out in the core curriculum for education in the profession 
of trade education. 

Vocational training in crafts is carried out on the basis of a dual education system. Its course 
is supervised by the chamber of crafts or by the guild authorized by it, of which the craftsman 
is a member. Chambers of crafts are entitled to confirm qualification examinations with 
journeyman certificates and master's diplomas and to seal them with the emblem of the State. 

According to the list of craft occupations39, the following occupations can be included in the EE 
and RES area: 

− Renovator of architectural monuments [711103] (only adults, no possibility of 
vocational training for juvenile workers); 

 
37 Announcement of the Marshal of the Sejm of the Republic of Poland of November 13, 2020 on the publication 
of the consolidated text of the Act on Crafts (Journal of Laws of 2020, item 2159). 
38 Announcement of the Marshal of the Sejm of the Republic of Poland of June 9, 2022 on the announcement of 
the consolidated text of the Act - Labor Code (Journal of Laws 2022, item 1510, as amended). 
39 List of school and extracurricular professions corresponding to a given type of craft, in which vocational training 
in crafts is conducted. [In:] Zabłocka M. (2020) Vocational education and qualifications in crafts in the context of 
the changing needs of the economy and the labor market. Polish Craft Association. Warsaw. 
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− Construction glazier [712503] (out-of-school forms); 

− Construction carpenter [711503] (out-of-school forms); 

− Carpenter [711501] (stage I sectoral vocational school or out-of-school forms); 

− Roofer [712101] (stage I sectoral vocational school or out-of-school forms); 

− Installer of building insulation [712401] (stage I sectoral vocational school or out-of-
school forms); 

− Bricklayer [711202] (out-of-school forms); 

− Bricklayer-plasterer [711204] (stage I sectoral vocational school or out-of-school 
forms); 

− Potter [711203] (stage I sectoral vocational school or out-of-school forms); 

− Chimney sweep [713303] (stage I sectoral vocational school or out-of-school forms); 

− Technologist of finishing works in construction [712904] (out-of-school forms); 

− Assembler of buildings and finishing works in construction [712905] (stage I 
sectoral vocational school or out-of-school forms); 

− Installer of heating networks [712608] (out-of-school forms); 

− Installer of gas networks [712610] (out-of-school forms); 

− Industrial insulation fitter [712403] (stage I sectoral vocational school or out-of-
school forms); 

− Industrial insulation sheet metal worker [721303] (stage I sectoral vocational school 
or out-of-school forms); 

− Thermal insulator [712404] (out-of-school forms); 

− Assembler of building structures [711102] (stage I sectoral vocational school or out-
of-school forms); 

− Electrical mechanic of refrigeration equipment [741205] (out-of-school forms). 

 

5.3. Market qualifications in the Integrated Qualifications System (ZSK) 

On January 15, 2016, the Act of December 22, 2015 on the Integrated Qualifications System 
(ZSK) entered into force. The Act specifies, among other things, the rules for including 
qualifications in the Integrated Qualifications System, including market qualifications, i.e. those 
that are not regulated by law and are awarded on the basis of freedom of economic activity. 

Market qualifications can be obtained without the need to study at school or university, in the 
validation process, i.e. checking whether the person applying for a specific qualification, 
regardless of the person's learning method, has achieved a separate part or all of the learning 
outcomes required for this qualification. 

One of the main elements of the IQS is the Integrated Qualifications Register (ZRK), available 
at:  

https://kwalifikacje.gov.pl/k  

From the descriptions of qualifications available in the ZRK, you can find out what specific 
requirements must be met to obtain a given qualification, and which institutions have the 
authority to award them. 

The number of market qualifications that can be obtained in the Integrated Qualifications 
System is currently 104 (as of August 18, 2023) out of 178 included in the IQS. These are the 
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so-called market qualifications included and functioning, i.e. there is a certifying institution (IC) 
and an external quality assurance entity (PZZJ) for them. Only two of the qualifications included 
and functioning can be included in the area of energy efficiency in construction: 

− Installation of construction joinery (in ZSK since 2017); 
− Carrying out moisture-proof and water-proof insulation (in ZSK from 2020). 

Of the qualifications that do not function in the EE area, only one can be included: 

− Installation of effective ventilation systems, including fire ventilation (in ZSK from 2022). 

 

5.4. Higher education (formal) 

In accordance with the Higher Education Act 40, a higher education institution provides 
education in a specific field, level and profile of study (general or practical) and assigns 
the field of study to at least one discipline. 

Universities provide educational content in the area of energy efficiency in construction (EE 
and RES) mainly in the field of construction. Within this field of study, popular specialisations 
or graduation profiles (nomenclature not regulated by law) offered by individual universities 
include, for example:  

− road and bridge construction,  

− railway construction,  

− housing construction,  

− water construction,  

− civil engineering,  

− aluminium and glass structures,  

− building structures,  

− investment management.  

The course "Renewable energy sources", not necessarily related to construction, could be 
studied in the academic year 2022/23 at 11 public universities and 1 non-public (private) 
university, in full-time (daytime) and part-time mode. 

Popular specialisations in the field of "Renewable energy sources" include: 

− RES in construction,  

− Industrial RES installations,  

− Harvesting and conversion of biomass for energy purposes,  

− Renewable energy systems. 

The name "Renewable Energy Sources" can also be found as a specialisation in the Faculties 
of Electrical Engineering, Energy Engineering and Environmental Protection, among others. 

With regard to the lack of a definition of specialisation in the legislation, the Ministry of 
Education and Science takes the position that the organisation of a specialisation in a given 
field of study is the exclusive competence of the university, with the proviso that the 
specialisation chosen by the student is an integral part of the study programme of the field of 

 
40 Announcement of the Marshal of the Sejm of the Republic of Poland of March 3, 2022 on the publication of the 
consolidated text of the Act - Law on Higher Education and Science (t.j. Dz. U. z 2022 r. poz. 574, 583, 655, 682, 
807, 1010, 1079, 1117, 1459, 2185, 2306, z 2023 r. poz. 212). 
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study. Consequently, the creation of specialisations in faculties and the rules for their 
organisation are autonomous decisions of the university authorities. 

 

5.5. Edukacja pozaformalna 

Out-of-school professions 

The profession of Renewable Energy Equipment Fitter [712614] has been included in the 
Classification of Occupations and Specialities for the Labour Market since 201041 and has 
been included in the voluntary certification system for all types of renewable energy sources, 
for which the Technical Supervision Authority certifies installers: 

− Biomass boilers and biomass stoves, 

− Photovoltaic systems, 

− Solar thermal systems, 

− heat pumps, 

− flat geothermal systems. 

In 2010, occupations with a direct link to energy efficiency in buildings also appeared in the 
Classification of Occupations and Specialities for the Labour Market: 

− Air conditioning and dust extraction operator [313207] 

− Architectural restorer [711103] 

− Insulation fitter [712301], 

− Thermal insulation fitter [712404] 

The occupation Installer of photovoltaic systems [741105] appears in the Classification of 
Occupations and Specialities for the Labour Market from 2021 and is covered by the voluntary 
certification system operated by the Office of Technical Inspection. 

In the Classification of occupations and specialties for the needs of the labor market, in the 
group of Civil Engineers [2142], there is no profession referring directly to the issues of EE 
or RES in its name 42. Engineers in the field of EE and RES are represented by professions 
outside the aforementioned group [2142]: 

− Engineer of renewable energy equipment and systems [215106] (since 2014); 

− refrigeration and air conditioning engineer [214413] (since 2021); 

− Energy Auditor [214901] (since 2014); 

− Energy manager [214933] (since 2014); 

− Power engineer [214906] (since 2014). 

 

Out-of-school forms of continuing education accredited by school superintendents 

 
41 Announcement of the Minister of Family, Labor and Social Policy of 28 December 2017 on the announcement 
of the consolidated text of the regulation of the Minister of Labor and Social Policy on the classification of 
professions and specialties for the needs of the labor market and the scope of its application z późn. zm. (Dz.U. 
2018 poz. 227). 
42 Civil engineer specializations according to KZiS, as of January 2023: 214201 Civil engineer - structures and 
waterways, 214202 Civil engineer - general construction, 214203 Civil engineer - industrial construction, 214204 
Civil engineer - railway lines, junctions and stations, 214205 Civil engineer – power equipment, installations and 
networks, 214206 Civil engineer – demolition of structures, 214207 Road construction engineer, 214208 Bridge 
construction engineer, 214209 Geotechnical engineer, 214210 Construction appraiser. 
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The School Superintendent maintains a list of extracurricular forms of continuing 
education in a given province (there are 16 School Superintendents for 16 provinces) for the 
education in which he has granted accreditation, and makes it publicly available on the School 
Superintendent's website. The list includes in particular: the name and address of the institution 
providing the given extracurricular form, the place where the training is provided, the scope 
and form of the training. 

The detailed procedure for granting and withdrawing accreditation to the entities referred to in 
Article 118, Paragraph 1 and 8 of the Education Law,43, the composition and operation of the 
accreditation team and the templates of documents used in the proceedings for obtaining 
accreditation are specified in the Regulation of the Minister of National Education on the 
accreditation of continuing education in non-school forms44. 

Continuing education is provided in the following non-school forms: 

1) vocational qualification course; 

2) vocational skills course; 

3) General skills course; 

4) theoretical retraining course for young workers; 

5) a course, other than those mentioned in points 1 to 3, which enables knowledge, skills 
and vocational qualifications to be acquired and supplemented. 

Accreditation for extracurricular forms of continuing education is granted for a period of 5 years 
by the school inspector responsible for the place where continuing education in a particular 
extracurricular form is provided. Accreditation is granted for a specific extracurricular form of 
continuing education offered by a given institution, and not for all or part of the continuing 
education offered by that institution, and is a confirmation of the fulfilment of certain 
requirements and of the assurance of high quality of the continuing education offered in the 
given extracurricular form. 

Accreditation may be obtained by an institution or centre which:  

1) has been providing education in one or more forms other than education for a period 
of at least 3 years;  

2) has developed, implements and systematically improves a system of quality assurance 
of education;  

3) provides a base equipped with didactic aids - within the framework of a given 
extracurricular form;  

4) provides qualified staff - within the framework of a given extracurricular form;  

5) provides a curriculum as specified in the regulations issued pursuant to Article 117(5) 
of the Education Act, within the scope of a given extracurricular form;  

6) in the case of an application for accreditation of education in extracurricular forms 
referred to in Article 117, paragraph 1a, subparagraphs 1 and 2 of the Education Act, 
provide conditions for the implementation of practical vocational training;  

7) ensure safe and hygienic conditions for the provision of education in a given 
extracurricular form;  

8) provide educational materials to the participants of a given extracurricular form. 

 
43 Announcement of the Marshal of the Sejm of the Republic of Poland of 18 May 2021 on the announcement of 
the consolidated text of the Act - Education Law (t.j. Dz. U. z 2021 r. poz. 1082, z 2022 r. poz. 655, 1079, 1116, 
1383, 1700, 1730, 2089, z 2023 r. poz. 185). 
44 Regulation of the Minister of National Education of August 29, 2019 on the accreditation of continuing education 
in extracurricular forms (Dz.U. z 2019 r. poz. 1692). 
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Here are some examples of accredited courses and training in the construction, air conditioning 
and refrigeration and electrical sectors: 

− Finishing Technologist course in the following areas: bricklayer/plasterer, 
painter/plasterer, tiler/floor layer, dry waller. 

− Roofing course. 

− Ozone training - basic course and modular training in air conditioning and refrigeration. 

− Building technician.Kurs budowlany „Posadzkarz-glazurnik, murarz, tynkarz, płytkarz, 
technolog robót wykończeniowych, pracownik robót wykończeniowych”. 

− Course "Electrical power installations and traction and lighting equipment up to 1 kV". 

− Course "Electric power equipment, installations and networks up to 1 kV". 

− Power engineering (operation of equipment of power installations and networks - 
boilers, nodes and heat networks, compressors, pumps, gas installation equipment). 

− Preparatory course for the licensing examination for electrical equipment up to 1 kV - 
basic, advanced. 

− Licence for electrical installations up to 1 kV, gas and heat. 

 

Development services accredited by the Polish Agency for Enterprise Development 
(PARP) 

Development Services Base45 is a publicly available, free-of-charge database containing 
offers of development services provided in various forms (e.g. training, professional courses, 
counselling, postgraduate studies, mentoring), thanks to which entrepreneurs, their employees 
and individuals can develop their competences and achieve their educational and business 
goals. 

Launched and managed by the Polish Agency for Enterprise Development (PARP) since 2015, 
the Development Services Database connects companies offering training, counselling, 
education and teaching services with people who want to expand their competences. The 
concept of the base was developed in the course of public consultations involving 
representatives of circles related to solutions in the field of lifelong learning and adaptability of 
enterprises and their employees. The platform was set up and operates with funds from the 
European Social Fund under the Operational Programme Knowledge Education Development 
(POWER). One of the statutory objectives of the BUR is to provide universal access to quality 
development services for enterprises and their employees. 

Subsidised training and counselling is available to owners and employees of SME companies 
and individuals in selected provinces. 

In order to register in the Base, Service Providers must meet the conditions in terms of 
technical capacity46. This implies that the Provider must meet the following conditions together: 

1) having office equipment ensuring proper storage of documentation related to the 
provision of development services; 

2) having at its disposal technical equipment ensuring proper servicing of entities using 
development services and communication with these entities and with other Service 
Providers registered in the BUR, in particular computer equipment with office software 
and equipment ensuring the possibility of using telephone services and Internet access 
services; 

 
45 Development Services Database: https://uslugirozwojowe.parp.gov.pl/ 
46 Pursuant to § 4 section 1 of the Regulation of the Minister of Development and Finance of August 29, 2017 on 
the register entities providing development services (Dz.U. z 2017 r. poz. 1678). 
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3) keeping a record of completed development services, including in particular the data of 
service recipients. 

Service Providers must meet the conditions in terms of staff potential. This means that the 
Provider shall ensure that they are implemented by people who have professional experience 
or qualifications that are relevant to the development services provided. 

In order to provide services via BUR, Service Providers must meet conditions in terms of quality 
assurance47. This means that the Service Providers: 

1) have a defined mission for their activities and defined strategic and operational 
objectives, which are periodically reviewed and updated; 

2) they carry out their activities in accordance with their founding documents and 
applicable legislation; 

3) they have procedures for internal control and evaluation of activities, which they 
systematically analyse and take corrective and preventive actions; 

4) have a system for monitoring the quality of development services and service recipient 
satisfaction, in particular the identification and manner of elimination of threats and use 
of opportunities; 

5) define the requirements for the delivered development service for the service recipient 
in accordance with: 

a) applicable legal regulations, 

b) requirements specified by the recipient, 

c) requirements not specified by the service recipient but necessary for the 
delivery of the development service; 

6) identify and implement effective communication with the service recipient regarding 
feedback from the service recipient, including complaints; 

7) conduct: 

a) oversight of documented information, 

b) supervision of a development service that does not comply with the 
requirements specified for the service, 

c) corrective actions; 

8) define the objectives and thematic scope of development services in accordance with 
the requirements specified by service recipients. 

The above-mentioned conditions must be confirmed by an appropriate certificate or a 
document confirming the granting of accreditation for a period not longer than 5 years. PARP 
maintains a list of certificates and documents confirming the granting of accreditation, broken 
down by types of development services. The Service Provider may provide development 
services on the basis of a certificate or accreditation only to the extent indicated in this 
certificate/accreditation (training/consulting). 

It is recognized that the Service Provider meets the requirements for ensuring the proper 
quality of the provision of only those services that it provides on the basis of the following legal 
provisions: 

1) is the certification authority referred to in Art. 2 point 6 of the Act of 22 December 2015 
on the Integrated Qualifications System (Journal of Laws of 2020, item 226, as 

 
47 Pursuant to § 7 sec. 1 of the Regulation of the Minister of Development and Finance of August 29, 2017 on the 
register of entities providing development services. 
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amended) or an entity acting on the basis of the authorization referred to in Art. 47 sec. 
2 of this Act; 

2) has accreditation in the field of lifelong learning in extracurricular forms, referred to in 
art. 118 of the Act of 14 December 2016 Education Law (Journal of Laws of 2021, item 
1082, as amended); 

3) is authorized to provide development services leading to the acquisition of qualifications 
confirmed by master's diplomas and journeyman certificates issued after exams in the 
professions referred to in Art. 3 sec. 3a of the Act of 22 March 1989 on crafts (Journal 
of Laws of 2020, item 2159, as amended); 

4) is authorized to provide development services leading to the acquisition of qualifications 
awarded after completing post-graduate studies referred to in Art. 160 and 163 sec. 1 
of the Act of 20 July 2018 Law on Higher Education and Science10 (Journal of Laws of 
2021, item 478, as amended); 

5) is authorized to provide development services leading to the acquisition or confirmation 
of qualifications awarded after completing other forms of education referred to in Art. 
163 sec. 1 of the Act of 20 July 2018 Law on Higher Education and Science11; 

6) is authorized to provide development services leading to qualifications awarded after 
completing other forms of education referred to in Art. 2 sec. 2 point 3 of the Act of 30 
April 2010 on the Polish Academy of Sciences (Journal of Laws of 2020, item 1796, as 
amended); 

7) has the right to provide development services leading to the acquisition of qualifications 
awarded after completing other forms of education, including training and refresher 
courses referred to in Art. 2 sec. 3 point 2 of the Act of 30 April 2010 on research 
institutes (Journal of Laws of 2020, item 1383, as amended); 

8) has the authorization to provide development services to the extent indicated by other 
legal regulations, which specify the requirements for the provision of these services, 
granted by an external entity. 

The Service Provider may provide development services on the basis of the above provisions 
of law only to the extent indicated in the document confirming the authorizations granted under 
these provisions. 

It is possible to apply for the right to provide development services to the extent indicated by 
other provisions of law. 

In the Development Services Database (BUR), in the "Technical" category and the 
"Construction and design" subcategory, 198 services were found (as of March 15, 2023). In 
the area of energy efficiency and renewable energy sources in construction, the following 
topics were offered: 

− Making thermal insulation of heating networks. 

− Training "Installation of flashings and roof drainage systems". 

− Intermediate training in mechanical ventilation with heat recovery in a single-family 
house. 

− Basic training in mechanical ventilation with heat recovery in a single-family house. 

− Preparation of energy performance certificates for buildings - on-line SCEB-45. 

− Preparation course for the performance of energy performance certificates for buildings 
and residential premises. 

− The use of information technology in spatial design, visualization arrangement, cost 
estimation, quality assessment and selection of building materials. 



Page 40 of 115 

 

− Antique renovation course with antique upholstery elements. 

− Thematic course "Industrial insulation fitter - foamglass foamed glass". 

− Thematic course "Industrial insulation fitter - armaflex". 

− "Industrial insulation fitter" course. 

− Training: Automation of intelligent buildings (AB2). Training: Designing PV systems 
(RES2). 

− GWO BST offshore (Global Wind Organization) training - basic training on work safety 
in the global wind industry. 

− Training "Photovoltaics - design and installation training (RES1)". 

− Training "Development of photovoltaic farm projects (RES3)". 

 

Co-financing of trainings from national funds (Labour Fund and PFRON) 

The Public Employment Services (PES) in Poland consists of a system of voivodeship and 
poviat labor offices (i.e. 340 Poviat Labor Offices, 16 Voivodship Labor Offices and 16 
voivodship offices) appointed by local government authorities at the voivodeship and poviat 
level, respectively, an office serving the minister competent for labor and voivodeship offices, 
performing the tasks specified in the Act on employment promotion and labor market 
institutions.48. 

The minister competent for labor acts as the coordinator of public employment services. The 
system of employment authorities is central and local government in nature, and its essential 
feature is the independence of each organizational unit. The formal and organizational 
separation between local government bodies and government bodies causes that we are 
dealing with a decentralized model. 

The general labor market policy is established at the national (governmental) level: the Ministry 
of Family and Social Policy prepares and coordinates the state labor market policy, but both 
poviat and voivodship labor offices define and coordinate local and regional labor market policy 
in accordance with the needs of a given market. 

The tasks specified in the Act on employment promotion and labor market institutions are 
carried out by the so-called labor market institutions, which are: 

1) public employment services 

2) Voluntary Labor Corps; 

3) employment agencies; 

4) training institutions; 

5) social dialogue institutions; 

6) local partnership institutions. 

At the regional and local level, employment offices are organizational units subordinate to the 
voivodship and poviat governments, respectively. These offices are headed (managed) by 
directors of voivodship and poviat labor offices appointed by voivodship marshals and starosts, 
respectively. 

Public employment services support employers who want to take care of the professional 
development of their employees. Therefore, employers may apply for financial assistance for 
lifelong learning subsidized from the Labor Fund, which is a state earmarked fund. 

 
48 Announcement of the Marshal of the Sejm of the Republic of Poland of 10 March 2023 on the announcement of 
the consolidated text of the Act on employment promotion and labor market institutions (Dz.U. 2023 poz. 735). 
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Contributions to the Labor Fund are paid by employers and other organizational units listed in 
the Act. The Labor Fund is administered by the minister responsible for labour. 

Resources from the Labor Fund are aimed, inter alia, at facilitating or enabling employees, 
through professional development, to perform work in the occupied position - they may also 
increase their chances of employment or promotion. An employer interested in obtaining funds 
to finance the costs of lifelong learning of employees should submit an appropriate application 
to the employment office. 

Employers employing people with disabilities may apply for reimbursement of training costs: 

− an employee helping a disabled person, 

− employees with disabilities. 

The above expenses are financed by the State Fund for Rehabilitation of Disabled Persons 
(PFRON). 

National Training Fund (KFS) 

The National Training Fund was created from the Labor Fund to support lifelong learning of 
employers and employees. The National Training Fund is a separate part of the Labor Fund - 
it is a pool of 2% of the Labor Fund's revenues, which means the amount of approx. PLN 200 
million annually. 

In 2023, the amount of PLN 219,752 thousand is available for use. zlotys for spending priorities 
determined by the Minister competent for labor issues, in consultation with the Labor Market 
Council49: 

1. Support for lifelong learning addressed to employers employing foreigners. 

2. Support for lifelong learning in connection with the use of new processes, technologies 
and work tools in companies. 

3. Support for lifelong learning in deficit professions identified in a given poviat or 
voivodship. 

4. Support for lifelong learning for newly employed people (or people whose scope of 
duties has been changed) over 50 years of age. 

5. Support for lifelong learning of people returning to the labor market after a break related 
to caring for a child and people who are members of large families. 

6. Support for lifelong learning of people under 30 in the field of digital skills and skills 
related to the energy industry and waste management. 

In addition, in 2023, priorities for spending the KFS reserve funds were set, resulting from the 
decision of the Labor Market Council, i.e. the amount of PLN 54,938,000 is available for use. 
PLN for: 

A. Support for lifelong learning of employees of Social Integration Centers, Social 
Integration Clubs, Occupational Therapy Workshops, Vocational Activity Institutions, 
members or employees of social cooperatives and employees of entities with the status 
of a social enterprise indicated on the list/register of social enterprises kept by the 
Ministry of Labor and Social Policy. 

B. Support for lifelong learning of people with a certified degree of disability. 

C. Support for lifelong learning in key areas/industries for the development of the 
poviat/voivodship indicated in strategic documents/development plans. 

 
49 Information on the amount of funds and spending priorities for NTF (KFS) 2023: 
https://www.gov.pl/web/rodzina/kfs-2023 
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D. Support for continuing education of practical vocational training instructors or 
persons intending to undertake this activity, supervisors of apprenticeships and 
apprenticeship supervisors, as well as industry training for vocational education 
teachers. 

E. Support for lifelong learning of people who can prove that they have been working in 
special conditions or of a special nature for at least 15 years, and who are not entitled 
to a bridging pension. 

Tripartite Training Agreements (TUS) 

Tripartite Training Agreements (TUS))50 are concluded by the mayor with the employer and 
the training institution and concern financing by the labor office of training for the unemployed 
at the employer's request. This training is to be "tailor-made" to the needs of the employer, 
who will undertake employment after the training of its participants. All employers who intend 
to employ persons referred by the labor office for training on the basis of this agreement may 
apply for a tripartite training contract. 

Co-financing of training as a non-repayable aid for entrepreneurs to protect jobs 

As part of the non-repayable assistance for the protection of jobs, entrepreneurs can apply for 
co-financing from the Labour Fund (FP) for the costs of training employees affected by 
economic downtime or reduction of working time..51 

Reimbursement of training costs for an employee helping a disabled person. 

From January 2015, an employer who employs a disabled employee may receive, from the 
resources of the State Fund for Rehabilitation of Disabled Persons, reimbursement of e.g. 
costs of training employees helping a disabled employee at work in the field of activities 
facilitating communication with the environment, as well as activities impossible or difficult for 
a disabled employee to perform independently at the workplace. The reimbursement of training 
costs for employees helping a disabled employee at work covers 100% of the training costs, 
but not more than the equivalent of the minimum wage..52 

Reimbursement of training costs for employees with disabilities 

At the request of the employer, the costs of training the employed disabled persons incurred 
by him may be reimbursed from the resources of the State Fund for Rehabilitation of the 
Disabled. To apply for a refund, you must submit an application. The application for a refund 
is submitted before the start of the training project to the staroste competent for the place of 
the employer's registered office. Training costs may be reimbursed up to 70% of these costs, 
but not more than twice the average salary per person. The refund is also intended to cover 
expenses covering the costs of pay of a disabled employee for the time during which the 
employee participates in the training53. 

 
50 Legal basis: 1) Act of 20 April 2004 on employment promotion and labor market institutions (as amended). 2) 
Regulation of the Minister of Labor and Social Policy of 14 May 2014 on the detailed conditions for the 
implementation as well as the mode and methods of providing labor market services (Journal of Laws of 2014, 
item 667). 
51 Legal basis: 1) Act of 11 October 2013 on special solutions related to the protection of jobs (i.e. Journal of Laws 
of 2019, item 669); 2) Regulation of the Ministry of Labor and Social Policy of 29 January 2015 on granting 
benefits for the protection of jobs (Journal of Laws of 2015, item 167, as amended); 3) Regulation of the Minister 
of Labor and Social Policy of 29 January 2015 on co-financing the costs of training employees covered by special 
solutions for the protection of jobs (Journal of Laws of 2015, item 168). 
52 Legal basis: 1) Announcement of the Marshal of the Sejm of the Republic of Poland of 16 November 2022 on 
the announcement of the uniform text of the Act on Vocational and Social Rehabilitation and Employment of 
Persons with Disabilities (Journal of Laws 2023, item 100); 2) Announcement of the Minister of Family and Social 
Policy of May 19, 2022 on the announcement of the consolidated text of the Regulation of the Minister of Labor 
and Social Policy on the reimbursement of additional costs related to the employment of disabled employees 
(Journal of Laws of 2022, item 1334). 
53 Legal basis: 1) Announcement of the Marshal of the Sejm of the Republic of Poland of 16 November 2022 on 
the announcement of the uniform text of the Act on Vocational and Social Rehabilitation and Employment of 
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Register of Training Institutions (RIS) 

Register of Training institutions (RIS)54 is a separate part of the portal: ICT System for the 
Service of PSZ Registers (STOR)55. A training institution may obtain an order financed from 
public funds to conduct training for the unemployed and job seekers after making an entry in 
the Register of Training Institutions, kept by the voivodship labor office competent for the seat 
of the training institution. 

An institution may apply for entry in the register by submitting an application along with 
information on: 

1) topics of training and professional preparation for adults, 

2) teaching staff, 

3) the housing base, its equipment and teaching aids, 

4) methods of evaluating the quality of training, 

5) number of the unemployed and jobseekers covered by training and professional 
preparation for adults in the last year, 

6) assistance provided free of charge to participants and graduates of training or 
vocational training for adults, consisting in informing about the situation on the labor 
market and the need for qualifications. 

In the Register of Training Institutions (RIS), in the area of the "Architecture and Construction" 
training, 2,626 trainings were recorded (as of March 15, 2023). In the area of energy efficiency 
and renewable energy sources in construction, the following topics were offered: 

− Passive and ecological construction. 

− Smart buildings. 

− Energy audit and energy performance. 

− Thermal imaging. 

− Insulation and insulation. 

− Roofing. 

− Construction carpentry. 

− Certification (construction objects, contractors). 

− Ventilation and air conditioning. 

− Renovation of historic buildings. 

− Maintenance, repairs, thermal modernization. 

− Heating installations. 

− Photovoltaic installations. 

− Heat pump installations. 

− Installations of renewable energy sources. 

− Energy Law. 

 
Persons with Disabilities (Journal of Laws 2023, item 100); 2) Announcement of the Minister of Family and Social 
Policy of 19 May 2022 on the announcement of the consolidated text of the regulation of the Minister of Labor and 
Social Policy on the reimbursement of training costs for disabled employees (Journal of Laws of 2022, item 1213). 
54 Register of Training Institutions (RIS): https://stor.praca.gov.pl/portal/#/ris  
55 ICT System for Registers Service PSZ: https://stor.praca.gov.pl/portal/#/stronaGlowna 
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− Renewable energy sources. 

− Designing solar installations. 

− Sales of photovoltaic systems. 

− Energy training in the field of operation and supervision. 

− Energy contracts in practice. 

− Electricity licenses. 

− SEP licenses up to 1 kV. 

 

5.6. Certifying people in the area of renewable energy sources (RES) 

The Directive of the European Parliament and of the Council of the European Union 
2009/28/EC of 23 April 2009 on the promotion of the use of energy from renewable sources 
provides for a system of certification of RES installers 56, as well as a system of accreditation 
for training centers for RES installers  

This Directive was transformed into 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 57. Although Directive 2009/28/EC expired on June 30, 2021, the obligation to certify 
RES installers was maintained in Directive 2018/2001: "Member States shall ensure that 
installers of small biomass boilers and stoves, photovoltaic systems and district heating 
systems solar panels, shallow geothermal systems and heat pumps have access to 
certification schemes or equivalent qualification schemes. 

The requirements of Directive 2009/28/EC of the European Parliament and of the Council of 
23 April 2009 on the promotion of the use of energy from renewable sources were implemented 
into Polish law by the Act of 20 February 2015 on renewable energy sources.58. 

Detailed legal regulations in the field of certification of installers and accreditation of training 
organizers are included in the relevant executive acts to the above-mentioned regulations. 
laws: 

− Regulation of the Minister of State Assets of February 25, 2020 on detailed conditions 
for granting accreditation to organizers of training in the field of renewable energy 
sources as well as training and examinations for persons applying for the issue or 
extension of the certificate (Journal of Laws 2020.348); 

− Regulation of the Minister of Energy of 18 May 2017 on the amount and method of 
paying fees for conducting the examination, issuing the certificate, extending its validity 
and granting accreditation (Journal of Laws 2017.1038). 

The Office of Technical Inspection (UDT) started certifying installers of renewable energy 
sources (RES) in 2014. 

The certificate issued by UDT confirms qualifications to install the following types of renewable 
energy source installations: 

− biomass boilers and stoves, 

− photovoltaic systems, 

 
56 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the 
use of energy from renewable sources amending and subsequently repealing Directives 2001/77/EC and 
2003/30/EC (No longer applicable. Expiry date: June 30, 2021). 
57 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 (recast). 
58 Act of February 20, 2015 on renewable energy sources (t.j. Dz. U. z 2022 r. poz. 1378, 1383, 2370, 2687). 
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− solar heating systems, 

− heat pumps, 

− flat geothermal systems. 

In 2014–2022, a total of 8,626 certificates were issued. The certificate is issued for 5 years. It 
is possible to extend the validity of the certificate for another 5 years. Some of them (256 
certificates) have expired, but the vast majority have been extended. These processes are 
paid. In March 2023, issuing a certificate for one type of renewable energy source cost PLN 
317.31. PLN 50 had to be paid for issuing a duplicate (in case of loss or destruction) of the 
RES installer certificate. 

The President of UDT, in accordance with Art. 158 above of the Act keeps registers of certified 
installers, issued certificates and their duplicates in the ICT system. The data is placed and 
published on the website of the Office of Technical Inspection.59 

5.7. Accrediting organizers of training in the field of renewable energy sources 
(RES) 

The Office of Technical Inspection (UDT), acting pursuant to art. 146 sec. 1 of the Act of 
February 20, 2015 on renewable energy sources (RES), in 2018 it started additional activities 
consisting in conducting accreditation of the President of UDT of training organizers in the field 
of appropriate for a given type of renewable energy installation i.e.: 

− biomass boilers and stoves or 

− photovoltaic systems, or 

− solar heating systems, or 

− heat pumps, or 

− shallow geothermal systems. 

The accreditation is valid for 5 years from the date of its granting and is subject to periodic 
verification, at least once during the validity of the accreditation granted. In March 2023, the 
fee for accrediting a training organizer for one type of renewable energy source was  9,519.23 
PLN. 

The President of UDT, in accordance with Art. 158 above of the Act keeps registers of 
accredited training organizers in the ICT system. The data is placed and published on the 
website of the Office of Technical Inspection. At the end of 2022, the Office of Technical 
Inspection had 63 training companies in its registers, which were accredited by the President 
of UDT.60 

 

5.8. Results of the study of educational and qualification needs in the area of 
renovation and energy efficiency of buildings 

A diagnostic study using an online survey (CAWI) was conducted in the period from May 15 to 
August 10, 2023. It included employers and employees of construction companies dealing with 
the renovation and energy efficiency of buildings, representatives of educational units 
operating for the construction sector, representatives of associations, foundations and others 
non-governmental organizations supporting the development of construction, as well as 
representatives of various levels of government, regulatory and decision-making bodies in the 
education, labor, construction and energy sectors.  

 
59 Register of certified RES installers (status for December 31, 2022)): https://www.udt.gov.pl/wykazy/rejestr-
certyfikowanych-instalatorow-oze.html   
60 List of accredited RES training providers (status for 31 grudnia 2022 r.): 
http://www.udt.gov.pl/wykazy/osrodki_szkoleniowe_OZE.html?OZE  
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504 respondents took part in the study, divided into 6 groups (Fig. 15): 

 

 

Fig. 15. Number of respondents divided into groups. 

Source: Own research. 

 

Respondents assessed the items on a 5-point Likert scale:  

5. Definitely YES 
4. YES 
3. Difficult to say 
2. NO 
1. Definitely NO 
___________________ 
0. I have no opinion 

It was possible to select the "I have no opinion" option if the respondent did not want to take a 
position on a given issue, which positively affects the reliability of the results. 

Fig. 16 and Table 1 present the collective results of answers to questions about the degree to 
which the education system (vocational education, higher education, continuing education) 
takes into account knowledge and skills in the following areas: 

1. Energy efficiency of construction; 
2. Renewable energy sources (RES); 
3. Deep renovation of buildings; 
4th Nearly Zero Energy Buildings (NZEB); 
5. Zero Emission Buildings (ZEB); 
6th Integration of energy sources with heating and protection technologies; 
7th Assessment of the impact of substance emissions (e.g. CO2) on the greenhouse 

effect, e.g. using the GWP index (global warming potential); 
8. Closed construction; 
9th Preparation of energy characteristics of buildings using BIM (Building Information 

Modeling); 
10th Retrofitting smart buildings for energy efficiency; 
11th Energy modernization of historic buildings. 
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Fig. 16. The degree to which the education system (vocational education, higher education, continuing education) 
takes into account knowledge and skills in selected areas in the opinion of respondents (n=504) on a 5-point 

Likert scale. 

Source: Own research. 

 

Table 1. The degree to which the education system (vocational education, higher education, continuing education) 
takes into account knowledge and skills in selected areas in the opinion of respondents (n=504) on a 5-point Likert 
scale. 

Areas of knowledge and skills 
Average 

grade 
Voc. 

Educ. 
High. 
Educ. 

Con. 
Educ. 

1.  Renewable energy sources (RES). 3,6 3,3 3,7 3,8 

2.  Energy efficiency of construction. 3,5 3,2 3,6 3,8 

3.  Integration of renewable energy sources with efficient heating and 
cooling technologies. 

3,4 3 3,5 3,6 

4.  Performing energy performance of buildings using building 
information modeling (BIM) (Building Information Modeling). 

3,3 2,7 3,6 3,5 

2

2,3

2,4

2,8

3,1

3,2

3,2
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Medium Vocational education Higher education Continuing education



Page 48 of 115 

 

5.  Deep renovation of buildings. 3,2 2,8 3,3 3,4 

6.  Circular construction. 3,2 2,9 3,3 3,3 

7.  Energy modernization of historic buildings. 3,1 2,9 3,2 3,3 

8.  Buildings with almost zero energy consumption (Nearly Zero-
Energy Building - NZEB). 

2,8 2,3 3 3 

9.  Retrofitting smart buildings for greater energy efficiency. 2,4 2 2,6 2,6 

10. Zero-Emission Buildings (ZEB). 2,3 1,9 2,4 2,5 

11. Assessment of the impact of the emission of a given substance 
(e.g. CO2) on the greenhouse effect, e.g. using the GWP (Global 
Warming Potential) indicator. 

2,0 1,7 2,2 2,2 

Source: Own research. 

 

Respondents also indicated the most important skill areas that, in their opinion, should be 
particularly taken into account in education and training programs at all levels (vocational 
education, higher education, continuing education), due to their key role in energy-saving and 
low- or zero-emission construction. (Table 2 and Fig. 17). 

Table 2. Ranking of areas of knowledge and skills that should be included in education and training programs in the 
opinion of respondents (n=504). 

No. The most important skill areas in the opinion of respondents (n=504) Liczba 
wskazań* 

1.  Installation and operation of heat pumps. 228 

2.  Installation and operation of a photovoltaic installation. 219 

3.  Digitization of the investment and construction process. 185 

4.  Installing biomass boilers and furnaces. 178 

5.  Thermal modernization of prefabricated buildings. 175 

6.  Insulation from the inside of the building. 173 

7.  Performing thermographic analysis of the building. 171 

8.  Installation and operation of a solar collector. 169 

9.  The use of energy-saving materials and technologies for the revitalization of historic buildings. 166 

10. Construction of a ventilated facade. 163 

11. Performing technical insulation in thermally modernized facilities. 161 

12. Using energy-saving solutions when replacing or renovating windows and doors. 157 

13. Insulation of heat-insulating heating networks. 148 

14. Installation and operation of a mechanical ventilation system with heat recovery from exhaust 
air. 

145 

15. The use of innovative materials and technologies that protect buildings against overheating 
and/or reduce heat losses. 

133 

16. Planning and organizing sustainable construction (energy-saving architectural design, high 
comfort and functionality of the building, minimal impact on the environment). 

133 

17. The use of innovative materials and technologies for thermal modernization of buildings on 
existing insulation that requires improved insulation. 

132 

18. Conducting and preparing an energy audit of a building used to implement a thermal 
modernization and/or renovation project. 

131 

19. Insulation of building partitions, balcony slabs and foundations. 130 

20. Installation of internal heating installations and/or domestic hot water preparation installations. 129 

21. Modernization of the internal electrical installation and interior lighting in terms of energy 
efficiency. 

126 

22. Carrying out inspections of the heating and air conditioning systems. 114 

23. Performing electrical measurements of photovoltaic (PV) systems. 114 

24. Management of a building and a complex of intelligent buildings using energy from renewable 
sources integrated with the building and local energy accumulation systems. 

111 

25. Using IT programs to assess the energy efficiency of buildings and preparing energy 
performance certificates for buildings. 

107 

26. Preparation of design documentation related to thermal modernization works. 106 
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27. Using computer simulation techniques and BIM (Building Information Modeling) techniques in 
all phases of designing buildings and structures. 

102 

28. Maintaining a construction log in electronic form (EDB system) and a construction book in 
electronic form (EKOB system). 

95 

29. Preparing the substrate and installing insulation on the building using the light-wet method 
(BSO - Jointless Insulation System). 

94 

30. Operating building-integrated devices and systems for the conversion, storage and use of 
renewable and waste energy. 

90 

31. Using the GIS (Geographic Information System) spatial information system in the 
implementation of a construction investment. 

86 

32. Operation of unmanned aircraft systems - drones in construction. 63 

33. The use of machines and devices that reduce the energy and labor consumption of the 
construction process and increase work safety. 

62 

34. Using virtual and augmented reality in the design of construction investments. 62 

35. LiDAR (Light Detection And Ranging) laser scanning of buildings. 60 

36. Construction site management using drones and computer models. 53 

37. Using production robots on the construction site (masonry, welding, 3D printing). 46 

*Each respondent could indicate no more than 10 skill areas. 

Source: Own research. 
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Fig. 17. The most important skill areas in the opinion of respondents (n=504). 

Source: Own research. 
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Respondents were also asked to comment on their assessments. Here are some of them: 

− Most training and higher education courses are at a much too general level and are not 
supported by the development of practical knowledge and skills (laboratories, practical 
classes, internships, etc.). Secondary education is similar (this is your own assessment, 
perhaps subjective); 

− My experience shows that the topic of renewable energy is downplayed by academic 
teachers; 

− I regret to say that contractors do not receive training and make mistakes, e.g. there is 
an opinion that if they apply strong cement plaster, moisture will not get into the building. 
They heard somewhere about W8 concrete (waterproof) and think that cement plaster 
will meet it, unfortunately ITB informs that moisture insulation should be installed and 
gives examples of underground garages; 

− The topic of renewable energy is currently fashionable and, theoretically, students have 
a general understanding of this topic. However, the experience of companies that 
professionally deal with this issue is not used. Meetings of students with specialists 
from the renewable energy industry are rarely organized; 

− I have experience with courses organized by manufacturers, these were strictly 
product-oriented. When it comes to design, there are significant shortcomings of 
designers, who rather blindly implement manufacturers' solutions and do not ensure 
that the installations as a whole function properly under normal operating conditions, 
but often focus on each one separately, which is a big mistake, e.g. renewable energy 
installations are oversized and it is not known what to do with the excess energy; 

− I was professionally asked, when those related to renewable energy were added to the 
taught professions, to review the questions from the CKE database regarding the 
possibility of their application to new professions, with the possibility of adapting them 
to the requirements of the profession and those not suitable. After these activities, work 
was to be carried out on organizing a complete database of qualifying examination 
questions for these professions. Unfortunately, the work was carried out in such a way 
that teachers of installation professions looked more not at the substantive aspects, but 
in terms of school equipment. Hence, people who knew a lot, including me, could not 
make full use of their experience (e.g. heat pumps that recover heat or cold from the 
outside air in order to reduce the amount of energy needed to heat and/or cool rooms, 
which I have used for years in air conditioning, and also in large buildings, e.g. the 
Nowe Horyzonty building in Wrocław at ul. Kazimierza Wielkiego, designed and built in 
the years 1999-2002, where I was a designer and investor's supervision inspector, 
which has heating and cooling based on ventilation and air-conditioning devices with 
fancoils in the rooms ( no radiators); 

− These topics are discussed in a very narrow scope during studies; 

− Courses and training are biased. They present the benefits that we can potentially 
obtain, and do not say anything about current and future threats, such as problems with 
disposal and recycling; 

− Modular construction is the future. I know from experience that it is very rare to say 
what a module is; 

− Most designers in the field of architecture and construction cannot calculate U for more 
complicated cases of partitions. Meeting other requirements in the project, e.g. avoiding 
surface and interlayer condensation, does not exist (too difficult); 

− In general, the topics of renovation and modernization are not "fashionable" and are 
not discussed much in the industry environment I dealt with; 
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− Experience on construction sites with "young" graduates indicates their low knowledge, 
especially skills in the field of renovation and modular solutions; 

− There is great demand on the Polish market and only the lack of financing prevents us 
from launching a general renovation and revitalization program; 

− Courses and training are influenced by large companies that focus on sales and profits. 
It has little to do with knowledge and compliance with energy efficiency and ecology in 
construction. Legal changes are more like introducing an ever-larger data collection 
machine than actually promoting energy-saving systems. Simple solutions, not 
prescriptive, but promoting profitability, are, in my opinion, reasonable because they 
are fair and effective; 

− When it comes to renovation, the most frequently discussed topics include roof 
renovation and internal insulation of buildings; 

− NZEB is the binding standard for construction and reconstruction from 2021, and in 
some cases from 2017, so by definition the education system should take it into 
account; 

− Lecturers place great emphasis on theory and computerization of processes, rather 
than on knowledge and practical skills; 

− In the climate of Poland, which is divided into the north-eastern area, where even last 
winter there was about one month of low temperatures (even -20 degrees Celsius) and 
the south-western area with a usually milder climate, but last winter there were very 
low external temperatures - maintaining "zero" in buildings, where moisture and heat 
naturally arise from the people staying in them, is not possible. During cold periods, the 
moisture emitted by people and the physiological need to breathe fresh air (air 
composition with a sufficient amount of oxygen) must be removed from the rooms and 
fresh air must be supplied, which must be heated so as not to cool the room. There are 
many ways of heating. Recuperation, i.e. heat recovery, can be used, but in reality, 
under optimal conditions, we can recover 60-70% of thermal energy. The remaining 
energy needs to be replenished. There is also no correlation, e.g. with the building 
materials used for the construction and finishing of building partitions. Where significant 
temperature reductions could be applied in buildings, e.g. temporarily used by people, 
in order to prevent water condensation on the surfaces of cold building partitions, 
moisture-absorbing materials cannot be used - the building will quickly degrade as a 
result of soaking, freezing and cracking. these partitions. The principles lie in the 
physics of buildings, here I colloquially showed part of the problem; 

− In companies dealing with photovoltaics and heat pumps, people working in marketing 
positions are not prepared for reliable customer service. These are often graduates of 
other specialties who have no knowledge of the systems offered. Their actions come 
down to acquiring customers and obtaining a sales margin. It is only during the 
operational phase that the customer learns about the shortcomings of the solution. 
There is a lack of independent specialists on the market advising on the integration of 
renewable energy sources with efficient heating and cooling technologies; 

− Manufacturers focus on introducing their individual solutions rather than 
comprehensive ones. Investors often focus on investment costs, and designers are 
unlikely to have programs that will simulate the appropriate operating savings of the 
introduced innovations. When it comes to zero-emission solutions, designers tend to 
blindly implement manufacturers' solutions and do not ensure that the installations are 
coordinated with each other; 

− BIM software is expensive and educational centers often cannot afford to purchase 
current programs; 
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− Supplement with: 1) RES HVAC and telecommunications solutions in office and service 
buildings; 2) designing RES HVAC and telecommunications installations in a 
coordinated manner; 

− Complete: 2D and 3D thermal bridge analysis; 

− Lack of state authorities to promote and support activities aimed at rebuilding the 
position, prestige and ethos of teachers/masters in construction professions; 

− Architectural studies do not prepare for real work. Too much emphasis on implementing 
concepts, very little interest in implementation issues and official procedures; 

− High school and university graduates often had no experience on a construction site 
during their education process. Does not know basic machines, devices and 
construction processes. Is reasonably well prepared to maintain basic documentation 
on the construction site. 
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6. Relevant building skills projects  

 

Sectoral Council for Competences in Construction 

The project entitled "Sectoral Council for Competences in Construction"”61 is implemented on 
the basis of an agreement with the Polish Agency for Enterprise Development from March 1, 
2017 to June 30, 2023 by the Partnership: "Budowlani" Trade Union (leader), Confederation 
of Construction and Real Estate, Polish Chamber of Civil Engineers, Building Research 
Institute.  

Financing is provided by the European Social Fund (ESF) and the state treasury under Priority 
Axis II POWER "Effective public policies for the labor market, economy and education" and 
Measure 2.12 "Increasing knowledge about qualification and professional needs". 

The Council is a forum for the exchange of experience between the sphere of formal, non-
formal and informal education, research units and entrepreneurs operating in the construction 
industry with the participation of social dialogue institutions (trade unions and employers' 
organisations), professional self-government and other stakeholders, acting for the 
development of the construction sector by increasing knowledge about his qualification and 
professional needs. 

Goals and activities of the Council: 

− Developing and giving opinions on proposals for legislative changes in the field of 
education and its adaptation to the needs of the construction labor market. 

− Development of rules for the functioning of educational agreements between 
employers and training and educational institutions. 

− Determination of research areas for the planned two cycles of research on human 
capital in construction. 

− Identification of the needs of the sector in the area of qualifications and the 
development of the Sectoral Qualifications Framework in the Construction Industry 
(SRK-Bud). 

− Providing information on the demand for competences to educational institutions and 
the labor market as well as to social partners. 

− Cooperation with international institutions – creating supranational sectoral integrated 
qualifications frameworks for the sector. 

− Cooperation with the minister responsible for construction. 

The Council has established four working groups: 

− working group for monitoring the sector; 

− working group on educational barriers and involvement of employers in the process of 
educating construction personnel; 

− working group for the Sectoral Qualifications Framework; 

− working group for standardization and certification. 

Members of the working groups, in addition to members of the Council, may be persons 
representing legal entities from outside the Council and independent experts in accordance 
with the competences required due to the thematic area of the working group's operation. The 
working groups prepare analyses, reports, recommendations, agreements and submit them 

 
61 Sectoral Council for Competences in Construction: http://srkbud.zzbudowlani.pl/  
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for the Council's deliberations together with materials allowing for the adoption of a resolution 
in the area in question. The Council's conclusions and opinions are adopted by way of 
resolutions, which are treated as the position of the collective body and are adopted by a simple 
majority of votes in the presence of at least half of its members. 

 

Sectoral Qualifications Framework in the construction sector 

According to Art. 11 sec. 1 of the Act on the Integrated Qualifications System, the 
characteristics of selected levels of the Polish Secondary Qualifications Framework, typical for 
vocational qualifications, may be developed using the Sectoral Qualifications Framework, 
taking into account the specificity of a given industry or sector. 

Sector Competence Councils, industry organizations and representatives of companies from 
individual sectors are involved in the work on the framework. The project developed in such a 
group is then consulted in a wide industry environment, which ultimately verifies the 
compliance of the provisions of the NDS with the actual needs of the sector. The competent 
minister, on his own initiative or at the request of the Sectoral Competences Council or an 
interested entity, takes steps to include the Sectoral Qualifications Framework in the Integrated 
Qualifications System, if the initial assessment of the advisability of including the Sectoral 
Qualifications Framework in the Integrated Qualifications System is positive. 

The project of the Sectoral Qualifications Framework in the construction sector was developed 
in 2017 as part of the system project of the Educational Research Institute "Supporting the 
implementation of the first stage of the implementation of the Integrated Qualifications System 
at the level of central administration and institutions awarding qualifications and ensuring the 
quality of awarding qualifications". Confederation of Construction and Real Estate, the 
"Budowlani" Trade Union and the Institute for Sustainable Technologies - National Research 
Institute in Radom participated in the creation of the project. 

The stages of developing the characteristics of the levels of the Rama included: 

1) Definition of the basic types of activities to which the Sectoral Qualifications Framework 
applies in the Construction sector (definition of sector boundaries). 

2) Defining sectoral determinants. 

3) Defining the contexts for identifying key competences in the construction industry. 

4) Selection of professions containing key qualifications for the construction sector. 

5) Selection of professional tasks and learning outcomes in order to extract key 
competences to create characteristics of SRK-Bud levels. 

6) Isolating sets of key competences and assigning them to the appropriate sectoral 
determinants and contexts of the Framework. 

7) Developing the characteristics of the Framework levels using the sets of: knowledge, 
skills and social competences - assigned to sets of key competences, sectoral 
determinants, contexts and SRK-Bud levels. 

8) Analysis of the compliance of the characteristics of the Sectoral Qualifications 
Framework in the Construction sector with the characteristics of the Polish 
Qualifications Framework and verification of the draft of the Framework in the industry 
environment. 

1) Submission of the draft Framework to the competent minister for approval and inclusion 
in the Integrated Qualifications System. 

On August 2, 2019, the regulation of the Minister of National Education of July 12, 2019 on the 
Sectoral Qualifications Framework in the Construction sector (Journal of Laws of 2019, item 
1448) was published, incorporating the Framework into the IQS. The regulation emphasizes 
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that the qualifications referred to in the Sectoral Qualifications Framework in the construction 
sector prepare for service activities, including management, coordination, specialist, advisory 
and support activities in the construction sector, within the professions and specialties included 
in the Classification of professions and specialties for the needs of the labour market, 
developed by the minister responsible for labour issues. 

 

Industry Balance of Human Capital in Construction 

In the report "Industry Balance of Human Capital - construction industry. The report 
summarizing the first edition of the research carried out in 2020-2021”62 presents the results 
of the survey of opinions obtained from a diverse group of respondents: employers, employees, 
but also industry analysts, representatives of educational institutions, public administration 
employees, training and recruitment companies specializing in servicing the construction 
industry. As part of the research project lasting from January 17, 2020 to April 16, 2021, 40 
individual interviews and 5 expert panels were conducted, consultations with the Delphi 
method with industry experts, as well as two nationwide quantitative surveys with employers 
and employees of construction companies (both on samples of over 800 respondents ). 

In the context of technological, organizational and educational changes affecting the 
generation of new and innovative market qualifications, conclusions were presented, 
including:63 

− In about 5 years, the widespread use of BIM (Building Information Modeling), 
systems, automation, but also the increasing use of technology related to the use of 
renewable energy in construction, as well as the renaissance of construction 
technology using prefabricated elements will become significant challenges. The 
consequence of this evolution is the increase in the share of new positions in the 
employment structure in the construction industry, which is expected in the next 5 
years, i.e.: 3D visualization designers, BIM engineers, environmental protection 
specialists, new technology machine service technicians, renewable energy 
sources specialists. 

− According to experts, the form of keeping documentation will also change, 
digitization will improve work, save time and give the opportunity to work with any 
document at any time and place. All this will entail the need to develop new standards 
of work organization by middle-level managers. 

− There are professions present in other industries that, according to experts, will 
increasingly penetrate the construction industry: 

• lawyers, who more and more often find work as advisors, their role is also 
reduced to drawing up contracts, keeping project documentation, 

• analysts with competence in the field of macroeconomics, statistics, 
quantitative methods and knowledge of the construction industry, 

• programmers who are able to prepare, secure and handle complex IT 
processes are beginning to be perceived as indispensable employees. 

− According to employers, the challenge for the education sector is to change the way 
future employees are taught. 

Limited human resources make it necessary to focus on the development of competences of 
people already employed and the provision of substantive and impartial training for employees. 

 

 
62 Górecki J., Kuźma K., Socha Z., Terlikowski W., Wróblewski J. (2021): Industry Balance of Human Capital - 
construction industry. Polish Agency for Enterprise Development, Warsaw. 
63 Ibidem. 
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National Smart Specializations (KIS) 

In March 2010, the European Commission adopted the Europe 2020 Strategy - Strategy for 
smart, sustainable and inclusive growth. The Strategy proposes three basic priorities: smart 
growth, i.e. development based on knowledge and innovation, sustainable growth, i.e. 
transformation towards a competitive and low-emission economy that uses resources 
efficiently, inclusive growth inclusive growth, i.e. supporting an economy characterized by a 
high level of employment and ensuring economic, social and territorial cohesion. 

For the implementation of the above priorities will include strategies for smart specialization 
developed by the EU Member States and their regions, which indicate preferences in providing 
support for the development of research, development and innovation areas (R&D&I). 

The smart specialization strategy consists in defining economic priorities in the area of R&D&I 
and focusing investments on areas ensuring the highest return on investment and increasing 
the added value of the economy and its competitiveness on foreign markets, contributing to 
the improvement of the quality of life of the society and the functioning of the natural 
environment. 

Identification of smart specializations should primarily stimulate the economic development of 
Poland based on innovative solutions, and also contribute to improving the quality of life of the 
society, especially in the face of social and environmental challenges. A strong thematic 
concentration of support for specializations, which are the country's competitive advantages, 
will contribute to development based on the effectiveness of the actions taken and measurable 
social and economic effects, avoiding the dispersion of funding and double spending of public 
funds. It should be emphasized that the focus of investments on the identified smart 
specializations is based on the process of continuous verification and updating of priorities 
through the developed KIS monitoring and evaluation system. 

Taking into account the positive experience from the implementation of the smart specialization 
strategy, increasing thematic concentration and private expenditure on research and 
development, the European Commission decided to continue the approach in the next financial 
perspective for 2021-2027. Activities in the area of smart specializations are to be continued 
and developed, with particular emphasis on supra-regional and international cooperation. 

Polish smart construction specialization KIS 5. "Smart zero-emission construction,64 has 
been defined as an interdisciplinary field, which uses knowledge and solutions, e.g. in the field 
of traditional construction, energy, intelligent building management systems and related fields. 
In this area, innovative materials and technologies in the field of construction, energy systems 
of buildings, machines and devices, development of applications and programming 
environments, integrated design, energy and environmental audit, and technologies in the field 
of processing and reusing materials were indicated. 

It states that construction is the basis of industrial civilization, and in the era of a climate 
catastrophe, the greatest opportunity (or threat) for the sustainable development of societies. 
Energy-efficient and renewable-based construction can reduce the effects of climate change, 
as energy consumption in buildings accounts for nearly half of the emissions that threaten the 
biosphere.  

Within the KIS 5 specialization area, the development of: 

− design systems in accordance with the principles of ECODESIGN, 

− new construction materials and their production technologies with the lowest ecological 
footprint in the life cycle, 

 
64 National Smart Specializations: https://www.gov.pl/web/rozwoj-technologia/krajowe-inteligentne-specjalizacje  
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−  technologies that reduce labor consumption and waste on the construction site by 
transferring construction processes to Industry 4.0 factories, 

− RES technologies, including storage, heat, cooling and electricity integrated with the 
building, 

− energy-saving HVAC and lighting systems powered by RES, ensuring optimal 
microclimate in rooms, which has a significant impact on the health of the society, 

− water management systems integrated with the building and ensuring the supply of 
water for the care of greenery and urban agriculture, 

− integrated, intelligent BACS control IT systems, leading to the saving of organizational 
resources and the environment, at various stages of the life cycle of buildings. 

In turn, the Polish smart energy specialization KIS 4. "Sustainable energy" covers areas 
related to high-efficiency, low-emission and integrated systems for the generation, 
transmission and distribution of heat and electricity as well as innovative methods of obtaining 
energy products. The vitality of other sectors, including construction and industrial production, 
depends on the condition of the energy sector.  

It lists the technologies of the future related to: 

− energy generation; 

− smart power grids; 

− energy storage; 

− renewable energy sources (RES); 

− prosumer energy; 

− energy from waste, alternative fuels and environmental protection. 

The issues contained in KIS 4 correspond to both the characteristics of the Polish energy 
sector and global trends in the field of energy transformation in terms of reducing emissions. 
Particular emphasis was placed on technologies enabling the optimal use of local and regional 
raw material potential and taking into account the resources at Poland's disposal. Activities 
carried out under the specialization are to contribute to increasing the resilience of the 
generation system, increasing energy security and developing closed-circuit technology in the 
energy sector, thanks to the use of waste-free technologies or technologies that use waste to 
produce energy in a sustainable way.  

 

Competences for sectors 

The “Competences for sectors” measure is implemented on the basis of an agreement on the 
implementation of the Operational Program Knowledge Education Development 2014-2020 of 
13 January 2015 concluded between the Minister of Infrastructure and Development and the 
Polish Agency for Enterprise Development. The objective of the measure is to co-finance (via 
Operators) support for micro, small, medium and large enterprises in the area of training, 
consulting and post-graduate studies. The funding can be used for: 

− training services, 

− consulting services, 

− postgraduate studies. 

The support is addressed to enterprises operating only in the following sectors: construction, 
finance, tourism, IT, fashion and innovative textiles, healthcare and social assistance, and 
automotive, including electromobility, and concerns topics defined by the Sectoral 
Competence Councils. 
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Out of 36 training topics offered for the construction sector, 4 are related to the energy 
efficiency of buildings:65 

− Roofer. 

− Installation of flashings and roof drainage systems. 

− Insulation of buildings, including thermal insulation of building partitions, balcony slabs 
and foundations, and the application of thin-layer plasters. 

− Performing thermal insulation of heat networks. 

− Ability to safely use tools and equipment as well as powered tools used in construction 
and assembly works above 1KV. 

The support that an enterprise may receive for co-financing development services is up to 80% 
of the value of these services. The remaining 20% is provided by the companies participating 
in the project. 

 

EuroSkills/WorldSkills Poland Vocational Skills Competition 

WorldSkills Poland is an initiative encouraging young people to improve their professional skills 
through the prestigious international WorldSkills and EuroSkills competitions. These are 
competitions in which 32 countries from Europe and as many as 85 countries compete in the 
global edition. They are accompanied by various presentations, shows, exhibitions, 
conferences and industry seminars. The competitions are intended to encourage young people 
to improve the quality of their professional skills in close cooperation with employers, and to 
promote the latest solutions in vocational education and training. The initiative also creates an 
opportunity to exchange experiences and good practices, promote achievements, as well as 
establish contacts and build educational and market partnerships. 

It is the largest competition of its kind in the world. The eighth edition of the EuroSkills qualifiers 
in Poland will take place on September 5-9, 2023 in Gdańsk and will be devoted entirely to 
construction technologies. In 2021, the EuroSkills qualifiers in the drywall category took place 
at the Construction School Complex in Radom. The event was part of the international 
Erasmus+ project "WeRskills - an information and consultation platform supporting the process 
of acquiring talents to participate in professional skills competitions at the national and 
European level" implemented by Łukasiewicz - Institute for Sustainable Technologies, 
Confederation of Construction and Real Estate, Foundation for Education, Development and 
Innovation, National Federation of Hungarian Building Contractors and Education & 
Information Technology Centre. 

 

The Knowledge and Building Skills Olympics 

The Construction Knowledge and Skills Olympics has been organized annually since 1987 by 
the Faculty of Civil Engineering of the Warsaw University of Technology and is a continuation 
of the Construction Knowledge and Skills Tournament organized since 1982 in secondary 
construction schools. 

 
65 Competences for sectors - training topics offered for the construction sector: 
https://www.parp.gov.pl/harmonogram-naborow/grants/kompetencje-dla-sektorow  
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7. Skills gaps between the current situation and the needs 
for 2030 

 

Due to its predictive nature, the skills gap study was conducted using the Delphi method. Its 
aim was to identify the demand for skills in the area of renovation and energy efficiency of 
buildings, in the perspective of 2030, 2040, 2050. Answers were sought to questions about the 
current state and expected future level of skills of construction sector employees in the field of:  

− ability to conduct energy audits of buildings, including assessment and advice on 
preparing buildings for effective operation at low temperatures using heat pumps; 

− ability to perform inspections of heating, air-conditioning and ventilation installations; 

− ability to carry out the process of issuing Building Renovation Passports; 

− skills in the field of fire safety, technical safety and health and safety of employees 
involved in the processes of improving the energy efficiency of buildings; 

− ability to carry out deep renovation of buildings, including through modular and 
industrialized solutions; 

− skills in building and modernizing buildings with almost zero energy consumption 
(nZEB) and zero emissions (ZEB); 

− skills related to determining carbon dioxide emissions throughout the life of a building 
(carbon footprint) by assessing the potential for creating the greenhouse effect (Global 
Warming Potential GWP); 

− skills related to circular construction, resource efficiency, sustainable construction 
framework – level(s) framework; 

− digital skills supporting the improvement of the energy performance of buildings, in 
particular through the wider use of Building Information Modeling (BIM); 

− skills in the modernization of smart buildings to obtain better energy performance 
(based on the Smart Readiness Indicator SRI), with particular emphasis on sensors, 
building control systems and building management systems; 

− skills in the use of renewable energy on a small scale and its integration with the energy 
system; 

− digitalization skills related to energy systems to enable energy management in homes, 
buildings and energy communities; 

− ability to use integrated renovation services, ensuring coordinated actions in response 
to the needs of building owners at every stage of renovation: technical diagnosis, 
technical offer, obtaining permits, finding qualified specialists, contracting works, 
financing (e.g. loans), facilitating access to subsidies or other support programs, 
monitoring of works and quality assurance; 

− skills in integrating heat pumps with existing solutions as part of building renovation 
projects; 

− skills in integrated solutions (e.g. heat pumps with photovoltaics, hybrid heating 
systems combining several fuel technologies, various heating systems supported by 
electricity storage, digital control systems, etc.). 

The study involved 55 deliberately selected experts with a recognized reputation, representing 
various industry environments (Fig. 18): 

− employers in the construction industry – 11 people (20%); 
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− construction industry workers – 12 people (22%); 

− representatives of educational units – 15 people (27%); 

− representatives of associations, foundations and other non-governmental 
organizations – 13 people (24%); 

− representatives of authorities, regulatory and decision-making bodies – 2 people (3%); 

− others – 2 people (3%). 

 

Fig. 18. Industry circles of experts (n=55). 

Source: Own research. 

 

In the study, experts assessed on a 5-point Likert scale:  

5. Very good 

4. Good 

3. Difficult to say 

2. Wrong 

1. Very bad 

Experts were asked to assign the skills of construction workers to the expected level of 
requirements (on a 5-point Likert scale) in a time perspective: now, i.e. in 2023, in 2030, 2040 
and 2050 (Figure 19 and Table 3). 
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Fig. 19. Level of required skills in the perspective of 2030, 2040, 2050 in the opinion of experts (n=55) on a 5-
point Likert scale. 

Source: Own research. 
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Table 3. Level of required skills in the perspective of 2030, 2040, 2050 in the opinion of experts (n=55) on a 5-point 
Likert scale. 

Areas of knowledge and skills 
Average indications for the year: 

2023 2030 2040 2050 

1.  Ability to conduct energy audits of buildings, including 
assessment and advice on preparing buildings for 
effective operation at low temperatures using heat 
pumps. 

2,3 2,9 3,4 3,8 

2.  Ability to perform inspections of heating, air 
conditioning and ventilation installations. 

2,4 2,9 3,4 3,9 

3.  Ability to carry out the process of issuing Building 
Renovation Passports. 

1,8 2,5 3,1 3,6 

4.  Skills in the field of fire safety, technical safety and 
health and safety of employees involved in the 
processes of improving the energy efficiency of 
buildings. 

2,6 3,3 3,5 3,9 

5.  Ability to carry out deep renovation of buildings, 
including through modular and industrialized 
solutions. 

2,3 3,2 3,4 3,7 

6.  Skills in building and modernizing buildings with 
almost zero energy consumption (nZEB) and zero 
emissions (ZEB). 

2 2,3 3,4 3,9 

7.  Skills related to determining carbon dioxide emissions 
throughout the life of a building (carbon footprint) by 
assessing the greenhouse effect potential (Global 
Warming Potential GWP). 

2,1 3 3,2 3,5 

8.  Skills related to circular construction, resource 
efficiency, sustainable construction framework – 
level(s) framework. 

2,2 3,4 3,7 3,9 

9.  Digital skills supporting the improvement of the 
energy performance of buildings, in particular through 
greater use of Building Information Modeling (BIM). 

2,3 3,2 3,5 3,7 

10. Skills in modernizing smart buildings to achieve better 
energy performance (based on the Smart Readiness 
Indicator SRI), with particular emphasis on sensors, 
building control systems and building management 
systems. 

1,9 2,5 3,2 3,7 

11. Skills in the use of renewable energy on a small scale 
and its integration with the energy system. 

2,3 3,1 3,6 3,7 

12. Digitization skills related to energy systems to enable 
energy management in homes, buildings and energy 
communities. 

2 2,6 3,3 3,8 

13. Ability to use integrated renovation services, ensuring 
coordinated actions in response to the needs of 
building owners at every stage of renovation: 
technical diagnosis, technical offer, obtaining permits, 
finding qualified specialists, contracting works, 
financing (e.g. loans), facilitating access to grants or 
other programs support, monitoring of works and 
quality assurance. 

2 2,7 3,4 3,9 

14. Skills in integrating heat pumps into existing solutions 
as part of building renovation projects. 

2,4 3,2 3,5 3,6 

15. Skills in integrated solutions (e.g. heat pumps with 
photovoltaics, hybrid heating systems combining 
several fuel technologies, various heating systems 
supported by electricity storage, digital control 
systems, etc.). 

2,3 3,2 3,7 4 

Source: Own research. 

From the above data, the skills gap between the current state and the needs for 2030 can be 
calculated as the difference between the average results of experts' recommendations for 2030 
and 2023, as shown in Figure 20.   
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Fig. 20. Skills gaps in the perspective of the needs of 2030. 

Source: Own research. 
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4. Digital skills supporting the improvement of the energy performance of buildings, in 
particular through the wider use of Building Information Modeling (BIM); 

5. Skills in integrated solutions (e.g. heat pumps with photovoltaics, hybrid heating 
systems combining several fuel technologies, various heating systems supported by 
electricity storage, digital control systems, etc.); 

6. Skills in the use of renewable energy on a small scale and its integration with the energy 
system; 

7. Skills in integrating heat pumps with existing solutions as part of building renovation 
projects. 

Secondly (gap value in the range of 0.7 - 0.3), attention should be paid to the educational 
content including: 

1. Ability to carry out the process of issuing Building Renovation Passports; 

2. Skills in the field of fire safety, technical safety and health and safety of employees 
involved in the processes of improving the energy efficiency of buildings; 

3. Ability to use integrated renovation services, ensuring coordinated actions in response 
to the needs of building owners at every stage of renovation: technical diagnosis, 
technical offer, obtaining permits, finding qualified specialists, contracting works, 
financing (e.g. loans), facilitating access to subsidies or other support programs, work 
monitoring and quality assurance; 

4. Ability to conduct energy audits of buildings, including assessment and advice on 
preparing buildings for effective operation at low temperatures using heat pumps; 

5. Skills in modernizing smart buildings to obtain better energy performance (based on 
the Smart Readiness Indicator SRI), with particular emphasis on sensors, building 
control systems and building management systems; 

6. Digitization skills related to energy systems to enable energy management in homes, 
buildings and energy communities; 

7. Ability to perform inspections of heating, air-conditioning and ventilation installations; 

8. Skills in building and modernizing buildings with almost zero energy consumption 
(nZEB) and zero emissions (ZEB). 

Below are selected comments from experts assessing the prospective skill requirements 
related to energy efficiency and low-emission construction: 

− Popularization of the obligation to present energy performance certificates promotes 
an increase in specialists' interest in preparing certificates and further education, and 
training institutions will develop activities in this field; 

− The technical level and technology on the market are changing rapidly versus 
increasing costs. The question is whether the EU economy will withstand such a 
strategy? 

− Popularizing the obligation to perform inspections will increase the interest of 
specialists in this field and in further training based on technical standards developed 
by device manufacturers; 

− This area (i.e. issuing building renovation passports – editor's note) is not yet 
developed. The introduction of the obligation to issue passports will increase the 
interest of specialists and training companies in this subject; 

− The issuance of restoration passports requires a period of adaptation and 
understanding, the certification process and legal requirements. Widespread use and 
enforcement regime depend on state regulation; 



Page 66 of 115 

 

− Complicated fire protection law and lack of promotion in construction of the safety and 
health of employees participating in energy efficiency improvement processes. What is 
the conclusion? 

− Deep modernization requires cooperation of several technical specialties at the design 
and construction stages. There are problems with the integration of industries. 
Experience will be gradually accumulated, but the implementation of modular and 
industrialized solutions will require at least a decade and is unlikely to be achievable 
on a widespread scale by 2050; 

− Current topic (i.e. carrying out deep renovation of buildings, including through modular 
and industrialized solutions – editor's note). Poland is lagging behind in legislation. The 
lack of a wide range of possibilities for implementing superstructures limits the financing 
of building revalorization. The new space sold covers the purchase of passenger lifts, 
energy sources on the roof, insulation, etc.; 

− Construction and renovation of nZEB require cooperation of several technical 
specialties at the design and construction stages. There are problems with the 
integration of industries. Experience will be gradually accumulated, with an increasing 
share of modular and industrialized solutions; 

− This stage (i.e. building and modernizing buildings with almost zero energy 
consumption (nZEB) and zero emissions (ZEB) – editor's note) depends on the wealth 
of the country. Real estate is expensive relative to earnings, and new technology 
planned increases costs. The skill increases with mass implementation, and this will be 
a problem; 

− The skills related to determining carbon dioxide emissions throughout the life of a 
building (carbon footprint) by assessing the potential to create the greenhouse effect 
are in the primary phase. The carbon footprint should be tracked at the stage of 
production of construction products, transport and recycling. This requires standards, 
costs of obtaining information, legal requirements and the mentality of society; 

− It does not seem possible to replace traditional building materials and technologies with 
circular economy materials and technologies to a large extent; 

− This area (i.e. closed-loop construction – editor's note) is a further stage of the country's 
development. Circular construction skills are the future of the sector; 

− This field (i.e. BIM building information modeling – editor's note) will develop due to the 
practical values of IT solutions; 

− BIM standards are not massively implemented in the country. Digital skills supporting 
the improvement of the energy performance of buildings are the future and a challenge 
for the industry; 

− Standards for the modernization of intelligent buildings to obtain better energy 
performance are not widely implemented in the country. Smart grid skills - Smart 
Readiness Indicator (SRI), with particular emphasis on sensors, building control 
systems and building management systems, is the future and a challenge for the 
environment. The costs of these solutions must be profitable for the contractor and the 
client. We have to wait many years for this stage; 

− We are lagging behind (i.e. the use of renewable energy on a small scale and its 
integration with the energy system - editor's note), but energy costs and legal 
requirements will force us to expand the use of renewable energy on a small scale and 
its integration with the energy system; 

− Digitization skills related to energy systems to enable energy management in homes, 
buildings and energy communities requires free capital, procedures and legal 
requirements. In the end it has to pay off somehow. Without the government's support, 
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it will not work on a mass scale. This was the case with hybrid cars and heat pumps in 
many countries; 

− Services of this type (i.e. integrated renovation services ensuring coordinated actions 
in response to the needs of building owners, at every stage of renovation - editor's note) 
will be fully accepted in the public, industrial and office building sectors. They cannot 
be disseminated to their full extent in single-family and multi-family housing 
construction; 

− Very valuable skills in the use of integrated renovation services should be the primary 
goal for introducing such standards in the country. A properly functioning process of 
integrated renovation services results in the quality of the final work, e.g. interior 
finishing, workmanship inspections and partial liability; 

− Unless heat pumps are replaced by other, more effective energy sources, they will 
become the basic, common source used in buildings, bypassing effective heating 
systems; 

− It is not possible to fully disseminate such solutions in the housing sector (i.e. integrated 
solutions, e.g. heat pumps with photovoltaics, hybrid heating systems combining 
several fuel technologies, various heating systems supported by electricity storage, 
digital control systems, etc. - editor's note) .); 

− Skills in integrated solutions and digital control systems require free capital, procedures 
and legal requirements. In the end it has to pay off somehow. Without the government's 
support (subsidies in the first stage), it will not work on a mass scale. This was the case 
with hybrid cars and heat pumps in many countries. Now electric cars are expensive – 
what next? 

− It is difficult to predict the directions and trends in almost 30 years, given the dynamic 
development of communication, control and control media. The development of 
technology is faster than the imagination. 
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8. Barriers 

 

Barriers to business activity in the construction section (GUS) 

According to Central Statistical Office (GUS) data66, enterprises most often indicate difficulties 
related to employment costs (72.6% in July 2023, 70.4% in the same month last year), material 
costs (64.0% in July 2023, 75.4% a year ago), uncertainty of the general economic situation 
(57.3% in July 2023, 69.6% in the same month last year) and high burdens on the budget 
(57.1% in July 2023, 56, 8% a year ago) – Fig. 21. 

 

 

 

Fig. 21. Barriers to business activity in the construction section. 

Source: Economic situation in industrial processing, construction, trade and services 2000-2023 (July 2023). 
Central Statistical Office, Warsaw 2023, p. 15. 

 

The shortage of qualified employees is a significant barrier to the operations of enterprises. 
Taking into account the Central Statistical Office data for July, over the years 2010-2023 it is 
clear that this barrier is becoming more and more critical. In July 2010, the shortage of qualified 
employees was a barrier for 18% of enterprises, and currently (July 2023) it is a barrier for 
34.5% of enterprises, with the size of the enterprise not having much importance here (Figure 
22). 

 

 
66 Economic situation in industrial processing, construction, trade and services 2000-2023 (July 2023). Central 
Statistical Office, Warsaw 2023. 
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Fig. 22. Barriers to business activity - shortage of qualified employees in the construction section. 

 

Based on the Central Statistical Office tables in: Economic situation in industrial processing, construction, trade and 
services 2000-2023 (July 2023). Central Statistical Office, Warsaw 2023. 

 

Educational barriers in the light of the opinions of survey 
respondents (n=504) 

In the study conducted as part of this project, respondents were asked to indicate the most 
important barriers in education and training (vocational education, higher education, continuing 
education) limiting the development of energy-saving and low-emission construction staff 
(Table 4 and Fig. 23). 

Table 4. Educational barriers in the opinion of respondents (n=504). 

No. Educational barriers in the opinion of respondents (n=504) Number of 
indications* 

1.  Insufficient supply of qualified employees on the construction labor market (staff 
shortages). 

216 

2.  Too little emphasis on acquiring practical skills in education and training for the 
construction industry. 

210 

3.  Lack of an attractive job offer (e.g. salary) for qualified workers in the construction 
industry. 

203 

4.  Poor preparation of teaching and training staff for training in accordance with the 
requirements of modern construction work positions. 

195 

5.  Lack of cooperation between vocational schools and employers in the construction 
industry (e.g. dedicated training, trips, observations, apprenticeships, internships, learning 
under the supervision of experienced employees, recruitment after graduation). 

194 

6.  Lack of interest in a career in the construction industry among young people (aging staff). 193 

7.  Lack of incentives, promotion and support on the part of state and local authorities to 
rebuild the position of construction schools and the prestige and ethos of construction 
professions. 

189 
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8.  Rigid, inefficient, long-term forms of training construction staff, incompatible with the 
needs of modern construction and society. 

186 

9.  Lack of internal training in construction companies. 182 

10. Insufficient preparation of graduates of vocational schools and universities to perform 
even simple professional tasks. 

169 

11. Lack of promotion and support (e.g. through public funding) for the continuous 
development of lifelong learning for construction workers with various years of 
experience. 

161 

12. Vocational education and training programs that do not meet the requirements of modern 
construction jobs. 

160 

13. Lack of participation of construction company employees in national and industry 
personnel certification systems. 

157 

14. Lack of campaigns in traditional, online, industry and social media (graphics, films, 
influencer productions) targeting specific age groups and specialties in the construction 
industry. 

151 

15. Failure of the education system to meet the demand of the construction labor market for 
skills in the area of ecological technologies and applications of renewable energy sources 
(RES). 

143 

16. There is no mechanism for employers and construction industry organizations to notify 
educational institutions of the need for specific competencies and qualifications. 

142 

17. There is no need for construction industry employees to constantly develop their 
competences by participating in training, courses and using advice (mentoring) from more 
experienced employees. 

139 

18. Failure to obtain information from construction industry employees about their educational 
needs and gaps in qualifications and competences. 

133 

19. Lack of research on the training needs of employees and systematic monitoring of the 
competence needs of the construction industry at the national, regional and local level. 

131 

20. The marketing activities of construction companies fail to demonstrate the advantages of 
having high-quality, qualified staff. 

124 

21. Lack of monitoring the process of creating new job positions, especially those transferred 
from other sectors to construction (e.g. lawyers, economists, analysts, programmers, 
ecologists), in order to expand the educational offer. 

123 

22. Lack of sources of information about the realities of work in the construction industry (e.g. 
working conditions, development and promotion opportunities, potential earnings). 

123 

23. Failure of the education system to meet the demand of the construction labor market for 
skills in the field of digitization, automation and robotization of workplaces. 

120 

24. Lack of sufficient educational activities aimed at developing soft skills (e.g. teamwork, 
interpersonal communication, problem solving, leadership). 

115 

25. Lack of employee training plans in construction companies. 112 

26. Outdated standards of work organization on construction sites, limiting the flow of 
knowledge and thus the development of employees. 

105 

27. One-sidedness and lack of objectivity of training provided by manufacturers of products, 
materials, devices, tools and construction machines. 

102 

28. Construction industry employees do not use free sources of knowledge (e.g. educational 
materials on industry portals, YouTube thematic channels, online opinion exchange 
forums). 

101 

29. Inappropriate forms and procedures of recruitment and professional adaptation in the 
workplace of construction industry employees. 

97 

30. Women's lack of interest in a career in the construction industry. 83 

31. Lack of adaptation of the Labor Code to the realities of today's labor and education 
market. 

70 
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*Each respondent could indicate no more than 10 barriers. 

 

 

 

Fig. 23. Educational barriers in the opinion of respondents (n=504). 

Source: Own research. 
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Barriers in the opinion of experts – targeted interviews (n=19) 

The aim and main theme of the interviews was to identify barriers to the development of 
qualifications and skills in the area of energy efficiency and low-emission construction in 
Poland. 

The duration of the interview was estimated at approximately 30 minutes (in fact, it was most 
often between 35 and 45 minutes). The meetings took place online and were recorded with 
the consent of the experts. 

19 interviews were conducted with experts representing the following areas of knowledge and 
skills (personal data of experts are anonymous): 

Expert No. 1 in the area of staff shortages in the context of the challenges facing the 
construction industry and in the area of personnel management in the construction sector; 

Expert No. 2 in the area of supporting vocational education in the construction sector, in 
particular with a light construction profile, with experience in organizing professional skills 
competitions in construction; 

Expert No. 3 in the field of construction using solutions based on natural materials, as well as 
in the area of issues related to the energy efficiency of buildings; 

Expert No. 4 in the area of energy efficiency of buildings; 

Expert No. 5 in the area of regulations and policies related to improving the energy efficiency 
of buildings; 

Expert No. 6 in the area of building physics and methods of calculating and simulating the 
energy efficiency of buildings; 

Expert No. 7 in the area of general construction; 

Expert No. 8 in the area of energy efficiency of buildings and thermal and humidity issues; 

Expert No. 9 in the area of civil engineering (structural dynamics) and transport, as well as an 
expert in assessing applications and effects of implementing innovative projects in the 
construction sector; 

Expert No. 10 in the area of labor market relations and competence needs, as well as research 
and standardization of qualifications in the construction sector; 

Expert No. 11 in the area of legislation related to energy efficiency in construction and 
sustainable development; 

Expert No. 12 in the area of human resources management, vocational education and training 
and practical vocational training; 

Expert No. 13 in the area of construction and real estate management, as well as the 
development of qualifications and competences in the construction sector; 

Expert No. 14 in the area of HVAC (heating, ventilation, and air conditioning) - technology for 
controlling temperature, humidity and air cleanliness in buildings; 

Expert No. 15 in the area of energy consulting and energy management; 

Expert No. 16 in the area of energy efficiency, circular economy, energy and transformation 
of the lighting market; 

Expert No. 17 in the area of research and analysis of the construction market from the 
investor's perspective; 

Expert No. 18 in the field of civil engineering, construction, energy, energy efficiency and 
sustainable development; 
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Expert No. 19 in the area of general construction and building physics, thermal and humidity 
protection of buildings with particular emphasis on historic buildings, thermal modernization of 
historic buildings, protection of buildings against moisture and pressure water. 

 

The interview scenario assumed that the experts' statements would concern general and 
specific issues, with each expert having the right to choose the area of their statements 
according to their competences, also beyond the questions given below: 

GENERAL ISSUES 

1. What problems should the National Road Map for the development of modern, energy-

efficient and low-emission construction staff focus on, especially in the context of the 

implementation of the Long-Term Building Renovation Strategy? 

2. Taking into account the next perspectives for the implementation of energy, climate and 

building renovation indicators, i.e. 2030, 2040, 2050, or the current pace of change 

(e.g. in industry, construction, innovation (R&D), legislation, institutions, awareness 

social) will ensure their achievement? 

3. Are there any staff shortages in the context of the challenges of the Long-Term Building 

Renovation Strategy and energy transformation for construction purposes? 

4. Does the education system keep up with the development of energy-efficient and low-

emission construction? 

5. What are the main obstacles to the effective transfer of knowledge and development of 

skills in the energy-efficient and low-emission construction sector? 

6. What should be done to attract young pupils/students to work in the construction 

sector? 

7. How can you support the employment of women in construction, attract them, promote 

career development and motivate them to stay in the sector? 

8. What barriers does the sector face in achieving sustainable construction, especially in 

terms of energy efficiency? 

9. What should be done to encourage investors and property owners to take into account 

aspects such as energy saving, energy efficiency, and the use of renewable energy 

sources in their activities? 

10. How should energy-efficient renovation of existing buildings and low- and even zero-

emission construction be supported and promoted? 

SPECIFIC ISSUES (depending on the expert's specialization) 

1. Barriers to developing skills to support the implementation of the core provisions of the 

Energy Performance of Buildings Directive (EPBD), e.g.: 
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− Ability to conduct energy audits of buildings, including assessment and advice 
on preparing buildings for effective operation at low temperatures using heat 
pumps; 

− Ability to perform inspections of heating, air conditioning and ventilation 
installations; 

− Ability to carry out the process of issuing Building Renovation Passports; 

− Skills in the field of fire safety, technical safety and health and safety of 
employees involved in the processes of improving the energy efficiency of 
buildings. 

2. Barriers to the development of skills supporting the decarbonization of the building 

stock, e.g.: 

− Ability to carry out deep renovation of buildings, including through modular and 
industrialized solutions; 

− Skills in building and modernizing buildings with almost zero energy 
consumption (nZEB) and zero emissions (ZEB); 

− Skills related to determining carbon dioxide emissions throughout the life of a 
building (carbon footprint) by assessing the potential for creating the 
greenhouse effect (Global Warming Potential GWP); 

− Skills related to circular construction, resource efficiency, sustainable 
construction framework – level(s) framework; 

− Digital skills supporting the improvement of the energy performance of 
buildings, in particular through the wider use of Building Information Modeling 
(BIM); 

− Skills in modernizing smart buildings to obtain better energy performance 
(based on the Smart Readiness Indicator SRI), with particular emphasis on 
sensors, building control systems and building management systems. 

3. Barriers to the development of skills in the use of renewable energy on a small scale 

and its integration with the energy system; 

4. Barriers to developing energy digitalization skills to enable energy management in 

homes, buildings and energy communities; 

5. Barriers to the development of skills in using integrated renovation services, ensuring 

coordinated actions in response to the needs of building owners at every stage of 

renovation: technical diagnosis, technical offer, obtaining permits, finding qualified 

specialists, contracting works, financing (e.g. loans), facilitating access for grants or 

other support programs, monitoring of works and quality assurance; 

6. Barriers to developing skills in integrating heat pumps with existing solutions in building 

renovation projects; 

7. Barriers to the development of skills in the field of integrated solutions (e.g. heat pumps 

with photovoltaics, hybrid heating systems combining several fuel technologies, various 

heating systems supported by electricity storage, digital control systems, etc.). 

Table 5 contains experts' statements related to the above general and specific issues, as well 
as those not provided for in the interview scenario (category "Other"). 
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Table 5. Selected expert statements collected during individual focused interviews. 

No. QUESTIONS SELECTED EXPERT STATEMENTS 

 GENERAL ISSUES 

1.  What problems should the 
National Road Map for the 
development of modern, 
energy-efficient and low-
emission construction staff 
focus on, especially in the 
context of the implementation 
of the Long-Term Building 
Renovation Strategy? 

− Lack of qualified staff in construction, and here we are talking about a wide spectrum of construction, including building renovation 
and low-emission construction. 

− Cooperation of enterprises with universities and vocational schools and striving to ensure that these three environments can 
contribute together to the education of staff with appropriate competences. 

− Searching for solutions and financing so that enterprises can contribute to staff education by supporting the education process 
with experienced employees, work tools and other company resources. 

− We have a shortage of qualified staff at lower levels. This means that when it comes to vocational and technical education at the 
secondary level, appropriate actions are needed. One of the activities is the promotion of construction professions, building a 
positive image of a construction expert, so as not to call him a specialist or other terms. This should be followed by an increase in 
the number of places in vocational schools and upper secondary schools in construction fields. Since this number of places is 
insufficient in relation to the demand that will be created in the future, one of the problems we see on the market is the limited 
number of contractors, for example in the field of building insulation or installation of specific systems related to thermal 
modernization or improvement of energy efficiency. buildings. 

− Another aspect that should be taken into account is the underfunding of teaching staff. There are few vocational teachers, they 
are usually older, many of them have no practical experience in the profession, especially in these areas of energy-efficient 
construction. The number of people interested in a career as a vocational teacher is small, mainly due to low earnings. Therefore, 
there is a need for increased expenditure on education in terms of remuneration, training of teachers and the acquisition of 
practical information by these staff on various types of technologies, for example how to properly install windows in energy-saving 
and passive buildings, such as the implementation of ventilation systems. supply air with heat recovery, details without thermal 
bridges, air tightness of buildings, for example. 

− In the case of higher education, it can be said that there is a lack of promotion and a clear message showing that choosing a 
career path such as being, for example, an expert in energy auditing, or being an expert in the energy efficiency of buildings, or 
being an expert in what is now fashionable, i.e. ESG, is associated with a stable, interesting and well-paid career path. There is a 
lack of cooperation with the industry and establishing relationships showing what career is possible, in what area, that this market 
will definitely be stable, that by 2050, if we wanted to implement these strategies, these people will basically have a job guaranteed 
without any problem. 

− When it comes to courses and training, it seems to me that there is a wide choice, that they are flexible and meet the needs of 
the market. An example was certainly the recent boom in photovoltaic installations, where a lot of such courses were created in 
terms of obtaining appropriate qualifications and in the field of assembly or execution of this type of installations in buildings. 

− We have two areas here: on the one hand, we have qualifications in construction, and on the other, we have the Long-Term 
Building Renovation Strategy. The long-term Building Renovation Strategy is to be implemented mainly in terms of improving 
energy efficiency and reducing air pollution, i.e. it is a certain segment of construction or qualifications in construction and it is 
focused on comprehensive activities related to improving thermal insulation, replacing and modernizing heat and energy sources, 
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activities in the field of technical equipment, automation and control. When it comes to qualifications in this area, the main 
challenges primarily concern construction professions and construction competences, which are included in the part of 
construction that has the greatest impact on improving energy efficiency. And this issue should be present at every stage of 
acquiring qualifications, at various levels, from unskilled and qualified workers to qualified engineering coordination staff. And this 
issue should also be focused on at every stage of a building's life, starting from investment planning, through its construction, use, 
and then demolition or recycling. We cannot focus on one stage of the construction process or on one specific group of 
qualifications, but we should approach it comprehensively and very broadly. 

− The key issue is qualifications at all levels, from the engineering level to the unskilled worker level. Even if an unskilled worker is 
going to do something simple, such as increasing energy efficiency or thermal modernization, he or she should be trained. For 
example, a course in performing insulation using the jointless method, or a course in window installation, although these are more 
specialized people, but, for example, a foreman should train a person who only cleans the old facade, removes old plasters, 
smoothes the surface. Such a simple activity, preparatory work, should be performed consciously, understanding the impact on 
subsequent stages of thermal modernization. Employees working on the so-called simple people should have, above all, habits 
and skills, because skills are the most important thing. You can have knowledge - for example, I know how to drive a pin using a 
pneumatic gun, but due to lack of practical skills and experience, I could choose the wrong force and shoot through the plaster 
wall. For me, the most important thing is to prepare the right quality, flexible staff, because unfortunately the turnover on the 
construction site is so high that we have to have an emergency plan by teaching the ability to duplicate positions by previously 
prepared people. 

2nd Taking into account the next 
perspectives for the 
implementation of energy, 
climate and building 
renovation indicators, i.e. 
2030, 2040, 2050, or the 
current pace of change (e.g. in 
industry, construction, 
innovation (R&D), legislation, 
institutions, social awareness) 
will ensure their achievement? 

− The basic barrier, in my opinion, is the lack of stability on the part of decision-makers, i.e. the lack of stability mainly on the part 
of the Government, as well as on the part of the authorities, for example the National Fund for Environmental Protection and Water 
Management. Actions aimed at improving the energy efficiency of buildings or thermal modernization will be spread over many 
years. We have adopted a Long-Term Building Renovation Strategy. I don't think anyone is looking at it and implementing it at 
this point. Each change in decision-making positions causes changes in the programs they are responsible for. These programs 
are not subject to evolutionary changes resulting from their periodic evaluation. For example, there are no, one could even say, 
cross-party decisions made here that this is important, that this direction should be supported, and therefore these changes are 
quite frequent. It seems to me that even people who provide support in the field of energy consulting are unable to keep up with 
these changes. Hence, the topic of energy efficiency, unfortunately, is not a topic that is currently popular, it is not a topic perceived 
as important. 

− First of all, we must be aware that the basis of the BUPS II project is the Long-Term Building Renovation Strategy. This document 
was adopted last year, but further approximations and further clarifications of this document are expected. The target perspective 
indicated is 2050, plus 2040 and 2030. These are the steps to achieve the target climate indicators. We must be aware that the 
goals that are currently defined will be subject to some modifications. The Long-Term Strategy assumes that activities aimed at 
improving the energy efficiency of buildings are aimed at many years and the intensification progresses along with the 
implementation of this Strategy: initially it is lower, but it is expected to gradually increase. After 2023 it is to be higher, and after 
2040 even higher. This is a process and it is difficult to determine now whether the legal and institutional environment and staff 
will be able to ensure the implementation of these goals. 

3rd Are there any staff shortages 
in the context of the 
challenges of the Long-Term 
Building Renovation Strategy 

− From my perspective, I see a very big shortage when it comes to energy auditors who would also have appropriate knowledge 
and experience. Due to changes in the Act on the Energy Efficiency of Buildings, there is a very high demand for energy 
performance certificates and a very high demand for energy audits of buildings. There are many projects implemented in this area 
and financed from various sources, for example, changes were introduced to the "Clean Air" program, which also requires an 
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and energy transformation for 
the construction industry? 

energy audit. It seems that for now the number of experts who have knowledge in this field is insufficient and this may be a 
hindrance when it comes to preparing thermal modernization investments for implementation. 

− When it comes to investment implementation, there are no proven contractors who would specialize in the discussed field of 
thermal modernization. It is true that you can easily find a company that will insulate your house, but there is no information about 
their experience, whether the employees have any certificates, qualifications, or are they positively assessed by previous 
investors? 

− I would like to draw attention to the fact that the activities, trends and problems related to the implementation of the Long-Term 
Building Renovation Strategy basically concern the entire construction sector, therefore the results of the study of the Industry 
Balance of Human Capital and professional activity in the construction industry can, to some extent, be transferred to issues 
related to improving qualifications in the area of energy efficiency. For example, the engineering staff is gradually aging, and there 
is a shortage of unskilled and qualified employees who perform specific works on construction sites. We also see some possibility 
of filling the gaps by employees from outside our country, but the main problems are probably similar for the entire construction 
sector, including linear construction, with the process of building construction, because improving energy efficiency mainly focuses 
on insulation, improving technical quality, equipment technical and activities related to heat sources. However, in general, it can 
be said that staffing problems are similar in the entire construction sector, including energy-efficient construction. 

− The labor market develops in waves, depending on whether and what sources of support for thermal modernization are available 
at a given moment. If there were no sources of support, the market would develop depending on the objective needs of a given 
building owner. When he comes to the conclusion that the building is collapsing, he starts to modernize it. However, the existence 
of support instruments means that the owners of buildings become more interested in them and, additionally, they become the 
subject of acquisition of services, from which others also make money on this occasion. For example, energy auditors, designers 
or construction companies come to the building owner and offer services because there is funding. If a wide-scale support 
instrument appears, it can introduce many specialists to the market. When there was a wave of construction of renewable energy 
sources, mainly photovoltaics, during the "My Electricity" program, after a period of time there was a surprise on the market, but 
all beneficiaries of this program were served on time. Now, after this support instrument has changed, the signals from the 
corporate market are such that 90% had to close down because the support instrument does not work in the same way as before. 
However, there is a large group of people with technical qualifications who can be easily transferred to other areas of the thermal 
modernization process if they want. From my point of view, I don't see any serious barriers here, so if there is a need, you will 
eventually find a contractor. The question is, however, whether he is properly prepared for this and whether he guarantees the 
appropriate quality of services - and this is worse, there is a much greater risk. 

− There are huge staff shortages. A job candidate may say that he has done everything and knows everything, but if you give him, 
without first checking his skills, a simple task, e.g. gluing Styrofoam, it may turn out that the engineer will go to the barracks and 
the foreman will tell him to glue it, and the it will do wrong causing loss. It's worse if the installation work is done poorly and 
someone else gets the job after three days of adjusting it - here the losses, both material and time, will be really serious. Therefore, 
there is a lack of people with appropriate quality qualifications and skills, with confirmation of these skills in the form of e.g. 
certificates. 

4th Does the education system 
keep up with the development 
of energy-efficient and low-
emission construction? 

− Due to the fact that I participated in the concept and establishment of the Industry Skills Center, which will be the first in the field 
of interior finishing and is to be quite broadly profiled, and what's more, its services are to be commercialized, I count on the fact 
that certain companies and concerns operating on the local market that have new products will have to send their customers, 
contractors or sellers somewhere for training. Therefore, such Skill Centers will be extremely important for the development of 
modern skills on the local industry market. 
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− It is worth considering this problem at various levels of education, both at the level of first- and second-cycle vocational education, 
as well as at the level of higher education, postgraduate studies or outside the education system. I deal every day with the 
authorizations required for preparing energy performance certificates and inspecting technical systems in buildings. And here I 
see that there is a lot of interest in these qualifications and acquiring this type of qualifications, but when it comes to preparing the 
education system, training companies, universities and the candidates themselves, whether they are well prepared to perform 
their functions, I see that there are certain possibilities, to make it better. However, when talking about the situation of education 
at the level of vocational schools of the 1st and 2nd degree, it seems to me that it is nothing groundbreaking that construction 
professions, including construction professions related to energy efficiency issues, are not very popular, both in terms of students, 
i.e. potential future employees, as well as teaching staff. This means that we have shortages of teaching staff that would properly 
educate and encourage students to learn, as well as a lack of interest in this topic among young people, inadequate to the needs 
of the market. 

− The main obstacle relating to the entire qualifications sector in construction is the information barrier and the common belief that 
this is not a well-paid and sophisticated way of pursuing a professional career. It seems to me that there is a lot of catching up to 
do in terms of communicating what construction jobs are and that not every time an employee is on a construction site doing hard 
physical work. Everything is changing, we have more and more new technologies and you can plan a good career path. We have 
modern technologies related to modeling in construction, robotics and digitization, this is something that could be very attractive 
to both future engineers and other employees. 

− The education system is not likely to keep up. I was a co-author of the chapter on qualification needs for building renovation in 
the Long-Term Building Renovation Strategy, and the data analysis there showed that we are not educating specialists enough. 
Because here we are talking about suitably qualified employees. While we can have as many employees as we want, there is 
clearly a shortage of suitably qualified workers and it seems to me that the education system cannot keep up, at least this is 
indicated by the data quoted in the Long-Term Building Renovation Strategy. 

− I tried to organize postgraduate studies called "Renovations and modernizations". I didn't manage to gather the required number 
of 30 people. But now, in recent weeks, there has been such a demand that we decided to launch studies for energy auditors, 
where we will study the entire energy-saving process during postgraduate studies. I see that there is a prospect that we will be 
able to gather a group without any problems. A few years ago, we trained 1,500 postgraduates. There was such a boom that we 
conducted classes in various cities of north-eastern Poland. Then there was a break because energy audits were useless and 
now, due to positive legislative moves, there is a great demand for auditors. Every day I receive several calls asking if I am doing 
such studies, there is a lot of interest, we will easily launch postgraduate studies for energy auditors. 
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5th What are the main obstacles 
to the effective transfer of 
knowledge and development 
of skills in the energy-efficient 
and low-emission construction 
sector? 

− As representatives of the industry, we are interested in influencing the development of vocational education. In the voivodeship, 
we have examples of many vocational school managements that are very active in developing their schools and improving the 
image of typical construction professions. And this is extraordinary. However, we encounter some misunderstanding at the central 
level, where, unfortunately, there is a belief that it is not bad, and that it is even quite nice, that a lot is happening in vocational 
education. 

− We are also struggling with the level of career counseling in secondary schools. This is also a very important element, because a 
lot of money is spent on so-called career counseling, which actually has nothing to do with reliable support for young people in 
making decisions about the direction of their development and their future. 

− The problem of internships and apprenticeships on construction sites is that there is insufficient state support for companies 
accepting interns and apprentices. Imagine an apprentice on a construction site. The general contractor, the developer, takes on 
such a novice and has to assign a foreman to take care of him, he has to provide a helmet, tools, and on top of that, this 
inexperienced apprentice will destroy something. What will happen if he breaks his leg? Therefore, the total costs of interns 
walking around the construction site exceed the economic sense of employing them. Unless there is some system motivating 
employers to participate in the education of construction staff, this will not be possible economically. 

− Vocational teachers should be further trained, which should take place, in accordance with the regulations, every 5 years. If a 
teacher doesn't go somewhere, see and touch new solutions and new materials, he or she is lagging behind every year. 

− It is important to check and validate skills acquired informally, through experience on a construction site. Someone on a 
construction site has learned something, but then you have to check him to make sure he has some "paper". This paperwork, 
often hated, can of course be in the form of an electronic database, but it should exist and we should prepare all staff for it. The 
quality of the work is crucial here, because if any mistake is made, e.g. the entire 10-meter wall may have to be repaired or lost 
due to an error made on one meter of the linear bridge. 

− At the university, I supervise the "Energy-saving construction" specialty and I created a program that is implemented at our Faculty 
of Geoengineering, where we look at various problems. I also have the opportunity to follow what it looks like in some countries, 
mainly in Denmark. I have a scale of comparison and I know how far we are still from certain solutions, where the problem lies in 
training and achieving zero-energy dreams, which are indicated in all documents in the construction industry. The problem 
certainly lies in the general preparation for entering this specialty, because this is mainly where we educate students at the Faculty 
of Construction, but as we know, in this group of energy auditors, generally speaking, there is a very wide group of different 
specialties and people often enter completely unprepared , have no basis and often implement some of their own ideas, made up 
in good faith, but they are completely different from optimal solutions in terms of durability. So I am of the opinion that the group 
that must have this basic preparation should be narrowed down to a few competitions. Certainly for construction, energy and even 
architecture, but also for sanitary engineering. Then we enter the second stage of master's studies, where knowledge leading to 
the ability to design a zero-energy building should be developed. We have a very wide range of different building structures. There 
are countries where they focus on frame construction and there is a fight for energy efficiency around this construction, and we 
have mainly old buildings, about 2 million buildings that completely deviate from all energy standards and they require insulation 
in accordance with the procedures applicable to historic buildings, i.e. mainly thermal modernization from the inside. And I see 
great potential here in Poland, which should be financed, and in the "Energy-saving construction" specialization, I introduced 
topics that provided knowledge on how our ancestors built partitions - these are mainly brick walls, stone walls, and what can be 
added to ensure that without damage for a monument, achieve a level close to modern requirements of 0.2 W/m2K, because it is 
possible. Over the years, as I participated in various activities, we warmed things up a bit. We insulated it to an anti-mold level to 
prevent fungi from forming. Then we had a wave of calculating the SPBT coefficient, i.e. economic efficiency, where everything 
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came down to it being extremely cheap, and of course this was also a bad period, because these extremely low prices of insulation 
lead to the fact that their quality is non-existent and after a few years, everything starts raining. I want to leave now in my original 
program, many colleagues participated in it to pay attention to the quality of thermal modernization and achieving this dream level, 
so that it does not happen at the expense of low durability, I mainly mean the low quality of thin-layer plasters that are applied on 
various types of isolation, because it is a scandal, what is allowed in Poland. I want to comprehensively prepare knowledge about 
the old infrastructure, present a program, what are the possibilities of thermal modernization, we are talking not only about 
insulation, but a complete solution to the problem, starting from the analysis of the heat supply contract, current and forecast, then 
going through the analysis of all possible variants, selecting the optimal ones and finally, identifying those that will bring the fastest 
benefits. The hours we have for specializations are very few and countries, for example Denmark, finalize it in the form of a very 
well-thought-out master's thesis. We don't have that here. The diploma thesis could be the finale, where, assuming that I have 
several diploma students, I can take care of them precisely and pass on knowledge to them. In short, you need to pay attention 
to the finale in the form of a master's thesis. I see how this is done with great care in Scandinavian countries, where the job is to 
coordinate all the knowledge acquired during studies. All elements of knowledge must be included in it. We don't do that here. We 
need to set the teaching program well. It has to be an exchange, we have to meet each other and with different experts. There 
are many threads, e.g. experts in thermal energy are less respected than e.g. designers. Fortunately, I'm a bit of a designer and 
a bit of both, so I don't have this problem, but those who only deal with saving heat are not appreciated in Poland. There is the 
ethos of a bridge builder, a bridge builder. However, energy, which is very important, is somewhat treated as a minus - you go 
there because it is easier, and not because this particular energy is important, so the rank of this specialization, this profession, 
this area of interest must be cultivated and raised, so that it is respected even among professionals.  

− When it comes to secondary vocational and vocational education and preparation for the challenges posed by the Long-Term 
Building Renovation Strategy, this stage does not exist at all. My experience is that once upon a time, a long time ago, my father 
ran classes for journeymen and master builders, as a builder, and these were very valuable documents that someone was a 
journeyman and then a master builder. It is known that it has been completely destroyed over the years and maybe one day we 
will come back to it, but someone such as a specialist, a construction master in insulation is a dream, while the Germans have it. 
I once went to Germany for a course as a student. I dressed up in suits and they told me to put on overalls: maybe you'll change 
and get to work - because there you have to do everything with your hands in order to teach later. And I had to change clothes 
and do all the samples. Then I saw what it was like to educate people at secondary level, how to train craftsmen who are proud 
of their profession and have a certificate stating that they specialize in, for example, insulation. 

6th What should be done to attract 
young pupils/students to work 
in the construction sector? 

− The construction industry is a demanding work environment for young people, e.g. it requires working in delegations, sometimes 
in difficult conditions. We, as an industry, want to focus on improving this image. Firstly, on improving working conditions and 
making working hours more flexible. However, cooperation with schools is also important here. In fact, starting from primary 
schools, to build this image in children, so that then young people would want to choose construction at the next stages of their 
education. 

− The construction industry is changing. It is no longer just heavy equipment, but these are modern technologies, this is BIM, these 
are very modern digital solutions using various types of software - we are also trying to encourage young people with this. 

− The young generation is very interested in living in a healthy and friendly environment, which is why we try to promote ESG 
principles in construction companies. On the one hand, we are, of course, obliged by EU directives, but we see an advantage in 
this as it may also encourage young people to choose fields of study related to construction. 

− We organize meetings in kindergartens where our employees-dads talk about building houses. We take children to a modular 
house factory and show the production - it has a strong impact on their imagination and emotions. 
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− As employers, we take part in organizing internships and internships for students, because internships are obligatory - and for 
graduates. Very often, students sign various types of contracts with us, especially during part-time studies, e.g. mandate contracts, 
after which we often employ them. Currently, we have signed about 70 contracts for internships, summer and summer-autumn 
internships, and this is an extremely important element of education, because young people have the opportunity to experience 
the real construction process and verify their knowledge acquired at the university. And this is an extremely important element. 
As an industry, we are constantly striving to extend the internship period at universities.  

− We know that universities are seeking from the Ministry the possibility of creating uniform master's studies in construction. The 
idea is also for the student to spend more time at the end of his studies at his future workplace, on a construction site, or at his 
employer's. Three parties will benefit from this: students, universities and employers. We suggest moving in this direction because, 
unfortunately, the resources of young people at construction universities are increasingly shrinking. I see that some construction 
fields, especially master's studies, have not been launched due to lack of candidates, so we have a lot of work ahead of us to 
change this. There will probably be a lot of work in construction, but there may be a problem with human resources for construction 
management. 

− In terms of attracting young people to the construction industry and beyond, the EuroSkills and WorldSkills professional skills 
competitions may be of great importance. These competitions, which have been organized for 50 years, promote the "show what 
you can" model. Young people see what their education is aimed at and how they work with the latest technologies and materials. 
Employers see who they can employ and what practical skills this person has. And finally, the ethos of the profession and the 
industry is built. For example, there is a phenomenal field on EuroSkill: heating and cooling, i.e. the installer must carry out a 
complex cooling design in the room, i.e. a refrigeration cabinet and, for example, an air conditioner and a heating stove. And this 
shows the spectrum of knowledge and skills of this person. 

− The "Science in Space" project was addressed to students of secondary and secondary schools from the funds of the "Copernicus 
Path", aimed at integrating the scientific community with teachers and implementing certain methods or values in secondary 
schools, then mainly in junior high schools. In the activities of the Association of Wandering Architects, we have noticed that, 
especially after graduation, young people have the desire to pass on their newly acquired knowledge and the most satisfying 
place is the education of children and youth, especially for young architects or people associated with other fields of study, and in 
this project we managed to create just such pairs of teachers and people with an educational background, and although as 
architects we do not have educational qualifications to work in schools, we largely felt that we were fulfilling a certain educational 
mission. These activities or workshops were often aimed at developing creativity or conceptual thinking, or the use of certain 
knowledge and practical skills in changing the surrounding environment, i.e. through the simplest actions, changing the 
arrangement of the classroom, adapting corridors. It was possible, firstly, to apply certain knowledge at the junior high school 
level, e.g. in mathematics, metering or the use of basic social, communication and multidisciplinary skills, as part of a workshop. 
The idea was to show social agency that if we design and program something, we are able to realize and implement it, i.e. achieve 
common success. 

7th How can you support the 
employment of women in 
construction, attract them, 
promote career development 
and motivate them to stay in 
the sector? 

− The number of women in construction is increasing year by year, holding positions directly in production, i.e. works managers, or 
maybe less construction managers, but when it comes to the functions of contract managers, i.e. project managers, girls are doing 
great. We often visit universities and see that more and more women are studying and the gender ratio is equalizing in some 
fields, especially environmental engineering. Maybe the period of motherhood causes women to disappear for a while. They also 
often decide to change their job, but very often they also work in tender offices or in construction support departments, but the 
trend in the number of women in construction is growing. Business trips and trips are not conducive to taking care of children, but 
if it is on-site work and we try to provide such work to the women who work for us, we cooperate very well. 
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− It looks like there are fewer women in construction, but the solution may be to show that working in construction is not always, as 
is commonly believed, associated with something dirty, physically heavy and unattractive. Women can be shown the professional 
path they can follow, starting from internships at university, ending with being a manager or running their own construction-related 
business. The work taking place on the construction site is becoming more and more mechanized and automated, and women 
can also be found operating various machines on construction sites. There are more and more women in the engineering and 
architectural workforce. This is a very good path for women. Sustainable construction is becoming more and more fashionable 
and women's sensitivity to social and environmental issues is an advantage. However, above all, it is about informing, providing 
knowledge and opportunities. However, I would not focus on any special preferences. There were some cool campaigns, for 
example "girls to the University of Technology", which I think passed the exam. 

8th What barriers does the sector 
face in achieving sustainable 
construction, especially in 
terms of energy efficiency? 

− Staff shortages occur in areas related to deep renovation and thermal modernization. There is a smaller staff deficit for installers 
of heating, air conditioning and ventilation systems. 

− From 2022, we have entered the area of energy and industrial construction (boilers, incinerators, etc.) and we are currently starting 
small projects related to renewable energy, but we will expand this direction. And here there is a big challenge due to the fact that 
these investments are actually scattered all over Poland, so the challenge is staff with appropriate competences and the 
willingness and ability to travel. Organizationally, we try to manage it in such a way that the area of operation of a given person is 
no larger than 100 km, so that he can return home every day. 

− The Polish educational system is currently so divided into industry-specific approaches: separate architects, separate 
constructors, separate environmental engineers, separate landscape architects and conservators of monuments, who are in 
completely different, actually schools, that there are no platforms for cooperation or conversations at the level student. To a large 
extent, specific roles are assigned to specific professions and there are very few people who go beyond their environment, looking 
for some cooperation or communication at an interdisciplinary level, or systemic solutions. 
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9th What should be done to 
encourage investors and 
property owners to take into 
account aspects such as 
energy saving, energy 
efficiency and the use of 
renewable energy sources in 
their activities? 

− First of all, we need to talk about the benefits that come from it. Don't focus only on costs, because you know that these investments 
will probably pay off for a long time. It is known that they are expensive in terms of investment, but at the same time there are a 
lot of funds that can be allocated for this purpose. However, there are no dedicated social campaigns that would, for example, 
explain what energy performance certificates are for, what an energy audit is, and why it is really worth thermal modernization of 
buildings. For example, the recent amendment to the Act on the energy performance of buildings was met with numerous 
comments stating only negatively how much a building's energy performance certificate would cost. There was no positive 
campaign about its benefits. What is an energy performance certificate anyway and what information can be obtained from it? So 
the ministry does not take any action in this regard, and other organizations do not take any action either, so we often look at this 
issue only from the point of view of costs. We do not look at it from the point of view of the benefits that we can obtain by improving 
the energy efficiency of buildings or thermal modernization. This is a very big problem in my opinion. 

− To a large extent, investors, owners and managers of buildings are obliged by legal provisions that define increasingly stringent 
standards and, on the one hand, the investor and building manager must pay attention to this when planning the investment, when 
designing, that the building he is building should be given an appropriate standard. In addition, at the stage of building use, there 
are certain obligations imposed on building owners or managers, and these obligations involve periodic inspections of various 
systems in buildings. Another thing is that in the end it pays off for the investor. If it uses energy-saving solutions, it will incur lower 
operating costs in the long run. Moreover, investors, enterprises and ordinary citizens are increasingly sensitive to issues related 
to environmental protection and pollutant emissions. There is also the so-called "carrot", i.e. investors have the opportunity to 
obtain aid for activities related to improving energy efficiency and reducing emissions. These measures, on the one hand, 
contribute to the implementation of policies related to the use of clean energy sources and improving the quality of the external 
environment, but they also contribute to increased comfort in buildings and their higher standard. It is important that interested 
investors are properly informed about their options and obligations, because not everyone is always aware that they are obliged, 
for example, to set an appropriate standard or inspect the heating system once every 5 years, or that can obtain funding, either 
from national or EU funds.  

10th How should energy-efficient 
renovation of existing buildings 
and low- or even zero-
emission construction be 
supported and promoted? 

− There are many tools that can influence the perception of issues related to energy efficiency. It is also known that there is no 
single recipe. Action is needed on many levels here. On the one hand, these are hard actions that result from legal provisions, 
e.g. energy labeling of both devices and entire buildings and information about what results from these documents. In addition, 
we have great opportunities when it comes to information coverage, i.e. social media and the Internet. The times when the key 
role of the press and radio were probably over, but social media and the Internet are places where more action could be taken, 
and all stakeholders have work to do here, from the administration, through professional circles, to non-governmental institutions. 
, to entrepreneurs who are interested in selling their energy-saving products that reduce the demand for energy and increase the 
share of renewable energy sources. 

11th Other: − The Sectoral Council for Competences in Construction participated in the project of creating the Sectoral Qualifications Framework 
in Construction. We are currently considering the next steps, i.e. introducing certain changes to the Framework resulting from the 
changing situation on the construction market and the labor market in general, also in terms of the Long-Term Building Renovation 
Strategy and competence needs in this area. The Council has prepared two expert opinions that are directly related to the goals 
of the Build Up Skills II project. The expert opinions concern competence needs in the context of, among others, the latest version 
of National Smart Specializations, which address the issue of energy efficiency in construction. There are a number of 
recommendations directly related to the goal of the Build Up Skills II project, therefore also to the target roadmap, and they can 
help correctly define the needs of competences in the field of building renovation, but there are also many recommendations 
regarding specific actions of regulators, and the actions of regulators will be here, in our opinion, crucial for the implementation of 
the Renovation Strategy. 
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− The vocational education and training system in Poland is dispersed, which determines the need for certain regulatory activities 
that would set the directions for desired changes in the vocational education and training system. The Sectoral Council for 
Competences in Construction took part in the development and recommended to the minister responsible for including the Sectoral 
Qualifications Framework in Construction into the Integrated Qualifications System (ZSK) and now we can talk about the 
Framework as a legal document. This is one of the few sectoral qualifications frameworks included in the IQS and is probably the 
only framework relating to a sector that can be called the industrial sector, although in Poland it is often believed that construction 
is a service sector, which is not entirely true. The Sectoral Qualifications Framework in Construction supports the development of 
competences and skills in the sector, but there are still too few market qualifications in the field of construction in the IQS system.  

− The "Construction Blueprint" project was a large multi-year project, involving 24 partners from 12 European countries, lasting 4 
years and 3 months. We are at a very interesting moment in this project, because we have finished reporting, but even before the 
European Commission evaluates the results of this project, we are very curious what the final evaluation will be. The main goal 
of the project was to create a European Skills Development Strategy in the construction sector and to equip this strategy with 
certain tools, which include, firstly, the Skills Observatory, and secondly, an education and training system in the area of new 
qualifications - and here there is a direct relationship with the Build Up Skills project II – Construction Blueprint is such a reference 
project for Build Up Skills II. In the areas of new activities, i.e. in those areas where new competence needs may arise, i.e. the 
area of digitalization in construction, the area of energy efficiency, the area of the circular economy, which some in construction 
limit, probably not entirely rightly, to issues related to with construction waste management. This is a huge problem because 
construction itself generates a very large amount of construction waste, hence the need to address the issue of recovery of this 
waste, reuse, management, disposal and so on. It must be remembered that all this takes place in the context of the entire 
construction process, which is long and quite complicated. It begins with the investor's or client's decision to define the need for 
an investment, throughout the entire design planning period, through the implementation phase, i.e. construction and assembly 
works, putting the building into use, and then there is the long phase of the buildings' life until the end of its operation. And finally, 
demolition, which is also important from the point of view of competence needs. It all has to come together. This is related to the 
Sectoral Qualifications Framework in Construction, but it must also be related throughout the entire life of the building, so if we 
are talking about part of this process, i.e. renovation and the Renovation Strategy, renovation activities are part of this large and 
complicated process, hence it should be pay attention to the effect of renovation during the period of use of the building after 
renovation. As for the Construction Blueprint project, there are a lot of proposed tools on the project website, starting from the 
Skills Observatory, which is also directly related to renovation needs, through a proposal of activities aimed at facilitating the 
acquisition of skills in the area covered by the Build Up Skills project II, areas of renovation, energy efficiency and, above all, low-
emission buildings. Interestingly, however, an order was being carried out in parallel to the Construction Blueprint project, and it 
so happened that the European Commission decided that it would commission the same Consortium to carry out the order for the 
preparation of online courses. Moreover, most of these courses used the resources of tools produced as part of Construction 
Blueprint, these are tools for online training and education, the so-called mass MOOC courses. If we look closely, there are a lot 
of training areas, courses that directly refer to the area , which is dealt with by Build Up Skills II, but as part of Construction 
Blueprint, a project was also created relating to the requirements posed by new technologies and, above all, new materials. This 
is a reference to the challenges associated with the use of new materials in construction and the threats that may affect workers 
carrying out construction works using these new materials. This is actually quite a new thing, these are several areas that directly, 
in my opinion, also relate to the renovation area. And these are specific results that can be used in the Build Up Skills II project. 

 SPECIAL ISSUES 

12. Barriers to the development of 
skills in conducting energy 

− Energy auditors are the group that tries to keep up, i.e. initially, in audits they only dealt with simple thermal modernization, and 
now they also have to take into account modern technologies, integrate them with traditional ones, and they somehow cope with 
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audits of buildings, including 
assessment and advice on 
preparing buildings for 
effective operation at low 
temperatures using heat 
pumps. 

it using training courses. Being an energy auditor is quite a demanding job. He practically prepares technical and economic 
assumptions for designers. Designers must adapt to the requirements that are included in the audit, and the auditor is also 
responsible for whether a given scope of projects can be financed. In general, the group of energy auditors in Poland as a 
professional group developed due to the introduction of a system for supporting thermal modernization projects, which states that 
an energy audit is required to grant a bonus. 

− I see a missed opportunity in introducing the energy performance certificate system. I participated in this process basically from 
the very beginning and I witnessed that a very large group was educated in this process, especially since 2009 and probably until 
2012, there was a lot of training, or a lot of people tried to retrain in this direction due to the increasing potential market for services 
and quite high availability of acquiring additional knowledge or performing quite simple, from my perspective, accounting studies 
using computer programs. Currently, after the last amendment, there seems to be a renewed interest in issuing energy 
performance certificates, but there is a certain separation of potential and skills due to the separate category of the profession of 
energy auditor for buildings, which was aware of and organized independently of energy certificate system. So we have, so to 
speak, two types of specialists doing the same thing, who have a completely different approach and different methods of operation, 
and are based on slightly different assumptions, including statutory or methodological ones. This would, I think, require further 
work to sort out the scope of responsibilities of people who carry out energy performance certificates or energy audits. 

− Personally, I see from practice that often preparing an energy performance certificate for the existing or designed state is easier 
and more understandable for a client, for example, preparing an application for the "Clean Air" program, due to the readability of 
this study and the possibility of providing greater details, i.e. for example, a detailed analysis of partitions or an analysis of thermal 
bridges, before or after implementation, which the audit does not offer directly in such ready-made computer programs. You 
actually have to do it yourself. Here, too, I see a lot of room for further organization of this system, also in the context of newly 
introduced directives that introduce further requirements, such as renovation passports or calculating the carbon footprint of 
building materials. 

− An interesting example of a multidisciplinary profession is "Constructing architect", which is taught in Denmark, because these 
are actually engineering studies that bring together many practitioners and contractors. As I observed, people with experience 
came to these studies in English: roofers, installers, constructors, people who often wanted to change their career from strictly 
contracting work to consulting and advisory work, i.e. they wanted to leave the construction industry a bit due to age and conditions. 
physical or health. These were often people who were able to return to the industry because they have e.g. 10 years of experience 
and knowledge of the entire construction market, they understand the entire construction process and it seems to me that this 
type of multidisciplinary studies, which would be aimed at all these here new aspects of design, i.e. deep thermal modernization, 
carbon footprint, circular economy, digitalization, building modeling, should be postgraduate studies that will last at least one, 
maybe two years. 

− First of all, we mean an energy audit as an audit prepared for the needs of thermal modernization projects for which co-financing 
can be obtained from the National Economy Bank under the Thermal Modernization and Renovation Fund. This is the basic audit. 
These audits have been carried out since probably 1998, and it is known that for many years there has been some practice, there 
are regulations and there is a group of energy auditors who have qualifications, are gathered in organizations, exchange 
knowledge and I don't see a big problem here, when it comes to the skills of preparing energy audits, but these are experienced, 
let's say old school, auditors. Currently, energy audits are also prepared for the needs of other projects, not only for the needs of 
projects financed by Bank Gospodarstwa Krajowego, but for the needs of the priority program "Clean Air", as part of the Regional 
Operational Programs or the Operational Program Infrastructure and Environment and the successors of these programs, which 
will be in the new financial perspective. And here there is great interest in performing energy audits. However, new date auditors, 
new adepts of this energy auditing, do not necessarily have the appropriate qualifications for this and here is one more thing, 
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when it comes to energy audits, competition regulations generally do not provide too high requirements in relation to the auditor's 
qualifications, which means that in principle the audit can be performed each, but the final effect, the audit itself, is verified, whether 
it is well done, and I would like to discuss the question whether the qualifications of auditors should not be defined in some way, 
or whether it would be worth considering whether to introduce the market qualification "Auditor". energy” to the Integrated 
Qualifications System? 

13th Barriers to the development of 
skills in performing inspections 
of heating, air-conditioning and 
ventilation installations. 

− Although we have a specialty at our university called "Sustainable Construction", which was supposed to be called "Low-Emission 
Construction", which is more popular, it seems to me that there is not much room for the issue of installation inspections in 
university curricula. Of course, construction graduates should be aware of these issues, but I don't really see how to add these 
aspects to the education program, because there is still a lot of basic content to be taught, such as foundations, structures, 
technologies, materials. So I think that postgraduate studies, courses and training will be better suited to this issue. 

14th Barriers to the development of 
skills in carrying out the 
process of issuing Building 
Renovation Passports. 

− The concept of a renovation passport, as an optional document, appeared in the amendment to the directive on the energy 
performance of buildings, which was amended in 2018. There, two articles introduced the possibility of issuing renovation 
passports and this provision emphasized that this is something that is optional and not necessary. However, the new directive on 
the energy performance of buildings, which is currently being processed at the level of the Parliament and the Council of the 
European Union and the European Commission and tripartite agreements are being concluded on the provisions of this directive, 
covers the issue of issuing renovation passports to a greater extent, but is not included in the draft directive this topic is somehow 
raised so much as something that will be obligatory. However, it is intended to be a tool that is intended to support investors, 
mainly in buildings with larger usable space, to start actions to improve energy efficiency in a comprehensive approach at the right 
time. So when it comes to the issue of renovation passports, I would not put emphasis on it for now because we do not know 
exactly what the EU regulations in this area will look like. The same applies to counting the carbon footprint - currently, generally 
applicable regulations do not provide for the obligation to calculate the carbon footprint. However, this is the future and various 
legislative activities are being carried out at the EU level, both regarding the marketing of construction products and improving the 
energy performance of buildings. And here there is a certain emphasis on counting the carbon footprint throughout the building's 
life cycle. Calculating the carbon footprint over the entire life of a building and assessing the creation of the greenhouse effect is 
also related to the production of construction products, i.e. it is a two-pronged process. On the one hand, in order to calculate the 
carbon footprint of a building, we must know what the carbon footprint of the construction products that are part of it is and when 
we have comprehensive regulations on the introduction of construction products along with the aspect of calculating the carbon 
footprint, then we will be able to effectively and correctly calculate the carbon footprint. building throughout its life cycle. However, 
the methodologies for calculating the carbon footprint are not yet unified. In other European Union member states, research is 
being carried out, there are calculation procedures, there are databases of construction products, services and so on, while in our 
country it is still at the initial stage. So, for now, I would not focus on calculating the carbon footprint, nor on the renovation 
passport. However, issues related to modeling information about buildings and buildings with almost zero energy consumption 
are widely discussed. This is already a standard, this is a construction norm that will be in force from 2021. 

− When it comes to the process of issuing building renovation passports, only a small group can comment on it. There is such a 
great demand that when I wrote a monograph on insulating buildings from the inside, I had the impression that there are literally 
only a handful of people who know about insulating them from the inside, because you need to have numerical tools, you need to 
be able to recognize the wall, you need to determine what salts there are, what dangers, how to repair and then insulate. There 
is a lot of scope here. There is still a lot that can be done in this area, because there is a total lack of knowledge. Architects get 
completely lost, they rely on advertisements from companies that lead them into some twists and turns and this leads to great 
failure. They glue some tight insulation from the inside, some adopted insulation, because it is known that every company that 
does anything with thermal insulation wants to enter the market for insulation from the inside, and often these materials have no 
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basis to use them, which is why you need to educate people who they can assess what material can be used in a given case, 
without harming the material and the building.  

15th Barriers to the development of 
skills in the field of fire safety, 
technical safety and health 
and safety of employees 
involved in the processes of 
improving the energy 
efficiency of buildings. 

− It is difficult to say how many staff we have on the market who are educated and trained in fire safety, in the context of, for example, 
photovoltaics or other renewable energy sources, because apart from the Main School of Fire Service in Warsaw, no such experts 
are trained. I haven't heard of any such specialized studies at universities. 

16th Barriers to the development of 
skills in carrying out deep 
renovation of buildings, 
including through modular and 
industrialized solutions. 

− It so happened that on June 13 this year The conference in Gliwice titled "Superstructure 3 E", i.e. ecology, economy and energy 
efficiency, has ended. Germany decided to build one million apartments on existing buildings. Likewise the French. When I looked 
at this broad project, I came to the conclusion, why not do it in Poland? And it turned out that in 2017 (2018), ITB prepared a 
sector study for the Parliamentary Committee on the possibility of building at least two floors on pre-fabricated buildings. It turned 
out that we had over 60,000. buildings made of prefabricated panels and Frame H, of which approximately 40,000 suitable for the 
addition of two floors of lightweight construction. Superstructures or light structures are the future not only of Poland, but of the 
world. As far as I know, you can't find a bricklayer in England, nor in Sweden. Everyone is switching to modular factory 
construction, i.e. elements made precisely, e.g. from reinforced concrete. Multi-layer walls and roof trusses arrive ready at the 
construction site. Unfortunately, there is a shortage of employment everywhere because there are no specialists. Professionals 
are expensive. 

− Traditional construction products require colossal amounts of energy. Taking into account any multi-story building and taking into 
account the delivery of all products, mainly heavy ones, i.e. concrete, bricks, steel and so on, if we include the transport of this 
mass, it turns out that when using superstructures made of light curtain walls and dry construction inside , we achieve very large 
energy savings, i.e. we reduce CO2 emissions, save transport, save recycling and waste. 

− The process of assembling superstructures takes a very short time compared to the traditional method. The crane arrives and the 
room modules are ready, almost turnkey. And at this point we have a problem with qualifications. In the horizon of literally 5 years, 
maybe 10 years, there will be a hunger for demand for specialists who have at least level 4 qualifications or level 5. Because 
someone has to manage it, someone has to assemble it precisely, someone has to pick it up. The problem is that we currently 
divide work and responsibilities into professions: steel structure fitter, wooden structure fitter, carpenter, welder, electrician, 
plumber, etc., and the point is that modules can contain several technologies and different materials at the same time. coexisting, 
e.g. electrical, electronic, hydraulic elements, and skills are needed to assemble all this at once, which should be taken into 
account in the education process, e.g. construction technicians. Currently, from what I see, this type of technology is implemented 
by trained contractors employed by construction companies that cooperate directly with the manufacturers of such products. 

− In addition to modular technology, house printing is also the future. As a result, there will be fewer workers on the construction 
site, but their qualifications will increase due to the need to use new construction technologies. 

− With the support of NCBR, 20 apartments for seniors have been built in light steel construction, which are completely covered by 
the costs of utilities, i.e. heat pumps, electricity, renewable energy sources and so on. This is done in such a way that retirees 
move from larger apartments to smaller apartments, designed to suit their age, and in which they do not pay for utilities. 

17th Barriers to the development of 
skills in building and 

− Every building can be modernized to a low-energy standard, perhaps not every building to a zero-energy standard. Technically, 
it is possible. In formal and legal terms, there are social and property barriers here. Buildings that are in worse condition are 
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modernizing buildings with 
almost zero energy 
consumption (nZEB) and zero 
emissions (ZEB). 

usually inhabited by poorer people who did not have the funds for a long period of time to comprehensively modernize this type 
of facilities or did not have creditworthiness. In addition, there is a fragmented ownership structure, often with a mix of municipal 
and private shares, as well as people who left the country or partially inherited the apartments. Therefore, each design of existing 
tenement or community buildings is in fact an individual solution, an individual puzzle, and this is probably the greatest complexity 
of this process from the formal, legal and social side, and is probably the greatest pain and challenge for existing buildings. The 
second challenge is that some of the apartments that have been modernized in the last 20 years were only partially completed, 
i.e. 5 - 8 cm of Styrofoam was applied to the existing tissue, which is often insufficient for the installation of heat pumps or sources 
based on electricity obtained from renewable energy sources. . Unfortunately, we have a very small group of investors who have 
the funds and creditworthiness and, at the same time, have great ambitions to carry out thermal modernization in a comprehensive 
way, bringing it to a low-emission standard. 

− When it comes to the state of staff related to thermal modernization using materials open to diffusion, i.e. natural materials, this is 
an area in which there is probably no school in Poland at the level of a construction technical secondary school or a program at 
the level of a construction technician that would offer knowledge about materials for example, for internal thermal modernization 
or insulating historical buildings with materials with open diffusion resistance. This knowledge is very rarely present in the 
curriculum and there is very little practice. It is actually related to training of private construction or contracting companies that 
offer these product solutions. 

18th Barriers to the development of 
skills related to determining 
carbon dioxide emissions 
throughout the life of a building 
(carbon footprint) by assessing 
the greenhouse effect potential 
(Global Warming Potential 
GWP). 

− An interesting aspect of my area of interest is the carbon footprint of thermal modernization materials. And this is an area that is 
currently, one might say, omitted in virtually all studies at the national level. That is, it is necessary to take into account to what 
extent the acceleration of the development of the construction market in the field of thermal modernization will not cause temporary 
excessive emissions related to the increase in construction processes based on energy-intensive insulation or modernization 
systems. We still have very large limitations and little practice in the use of organic materials in wooden construction, insulation 
using organic materials or plasters based on emission-free binders, such as clay or clay materials, or other solutions that are 
much less energy-intensive than those currently used. This construction appears among individual investors, especially those, 
one might say, eco-sensitive, in the form of construction made of pressed straw or prefabricated elements of pressed straw, or 
construction made of hemp shives, the so-called hempcrete, but it is not able to penetrate into multi-family construction. , where 
the main problem is the organic variability of such materials and the need to adapt them to the existing rigors of construction 
products, which are to have very specific physical, strength and energy-consuming properties. This means that we cannot move 
from the level of small production plants, i.e. companies employing 3 or 4 employees, to mass-market companies. Here, there are 
no such funds and there are no projects that would enable such a leap or allow time, say 10 years, for the development of these 
material branches. 

− I see the biggest shortcomings and the biggest gap in the ability to calculate carbon dioxide emissions from a building. This may 
or may not be over the entire life cycle of the building, and then comparing the magnitude of these theoretical emissions with 
actual emissions, based on the actual energy consumption of the building. It is about validation, verification of theoretical 
calculations, comparing them with the actual energy performance of the building, and then proposing certain improvements in this 
area that would actually lead to decarbonization, so at the moment it seems to me that there is a lack of skills in assessing the 
actual emissivity of buildings, i.e. calculating how much CO2 this building actually emits. We had a case where a new building 
actually consumed 10 times more energy than stated in the energy performance certificate. The new building from 2021 was at 
the level of buildings from the 1970s. Therefore, it seems to me that these skills in assessing the energy efficiency of buildings, 
proposing solutions that could reduce the energy consumption of these buildings and reduce carbon dioxide emissions, are 
insufficient, e.g. on the part of building managers. 
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19th Barriers to the development of 
skills related to circular 
construction, resource 
efficiency, sustainable 
construction framework – 
level(s) framework. 

− When it comes to closed-circuit construction, we are only at the beginning of this path on the construction market, and this is 
visible even in the approach of various national centers, be it ITB or centers gathering producers or contractors, such as PLGBC. 
We are at the stage of creating a framework or strategy and generally considering what parameters the circular economy should 
take into account. We know that it is certainly the carbon footprint as a key factor, but it seems that we are not catching up with 
the European Union countries, which means we do not have an integrated place in the country and space where we could think 
about how should look like on the local market, which means that we will most likely have to adapt to the already existing 
requirements of environmental cards, which, in my opinion, are a very complicated document, very illegible and very difficult to 
present in such conscious communication among consumers. We did it in the scientific community in a bit too much detail and 
too scientifically, making some assessments, but not setting the goals that the circular economy should achieve, here in the 
perspective of reducing emissions or developing products that reduce the long-term impact on the climate or other environmental 
aspects. 

− When it comes to achieving sustainable construction, we do not have good material research. When it comes to the process of 
disposing of materials after construction, there are huge areas of ignorance. For example, we boast that in Poland we produce 
the most PVC joinery, we are almost a giant in the world, and yet some politicians say that it is great, but they do not say that it is 
very bad because there is no idea. how to dispose of it. There is no recollection, new, beautiful buildings with PVC joinery are 
being built, and this could not happen in the West. This is what is done in cheap, social buildings and cheaper solutions, but in 
our case it is the main, "most beautiful" solution in almost entire housing estates. There are countries where every built-in element 
must have a certificate to determine what will happen to it during demolition. Our people, designers, often do not know that such 
certificates exist. If it were necessary to account for every detail and how it would be disposed of during the dismantling of the 
building, it would turn out that 30-40% should not have appeared in the building at all. Neither the student nor the contractor nor 
the architect who designs the building has this knowledge. ITB became interested in this, it started promoting sustainable 
construction throughout the entire life cycle of the building, but then it suddenly turned out that we could not afford it, and now 
there is not much talk about it, and if it does, it is done without legal action. 

20th Barriers to the development of 
digital skills supporting the 
improvement of the energy 
performance of buildings, in 
particular through the wider 
use of Building Information 
Modeling (BIM). 

− Building information modeling will continue to develop because it is an information technology and it will inevitably be used more 
and more widely. 

− When it comes to supporting energy audits with IT programs during studies at universities, it is mainly related to specializations. 
Our students specializing in energy-efficient construction are introduced to programs within individual subjects, and companies 
are very willing to provide BIM software to students for study purposes. Everyone sees their own interest. The student learns the 
program and can present these skills to employers immediately after graduation, and the software manufacturer accustoms 
subsequent generations of construction staff to its products. 

− In the case of BIM and aspects of digitization in construction, at the university we are struggling a bit with software availability 
problems. That is, not everywhere, because there are programs that are very widespread and the companies that distribute them, 
or producers, make them available for free to students to use while studying. However, unfortunately not everyone. There is an 
opinion that the price of a license for a student at PLN 400 is not a big deal, but this is a wrong approach, because a student 
needs to buy 10 programs, and this already costs PLN 4,000. zloty. So it doesn't work like that. Students should have the software 
for free, and if they don't have it, the quality of learning outcomes decreases. 

21st Barriers to the development of 
skills in the modernization of 
smart buildings to obtain better 
energy performance (based on 

− When it comes to the staff needed to implement Smart Building technology, we do not have these staff. Staff are currently educated 
mainly by business, because business sells these modern technologies, needs people and educates them in various ways. It is 
easier for larger companies to do this, but in Poland we have few examples, e.g. the Lodz University of Technology, which 
educates such specialists, i.e. approximately 20-30 graduates per year. Perhaps the specialists who come out of the Lodz 
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the Smart Readiness Indicator 
SRI), with particular emphasis 
on sensors, building control 
systems and building 
management systems. 

University of Technology are the elite who know very well and who are needed, but we also need people who will not be afraid of 
control systems in buildings and will be able to implement them and do something that is called commission, i.e. after installation, 
all settings are made and checked by them. We need more and more people who will have more engineering skills, but from an 
analytical perspective, to manage control systems, as opposed to people who go around and exchange something. Here, there 
is also a large role in educating staff for installation companies that install technical systems. You can teach someone anything, 
but it would be much easier if people who come from universities already had some basics and were able to look from the building's 
perspective. This is about staff who will understand what the building's readiness index to support smart SRI networks is - this is 
a key element of staff training in this area. 

− I believe that, first of all, we lack certain systemic solutions. In this education system, we are still a bit in the same standard style 
as it was 10 years ago, 20 years ago. It is evolving a bit, but we are not adopting this system in a structural way to ensure that it 
provides any systemic solutions. There are, of course, some swallows, but these are swallows related more to personalities who 
are trying to change something locally, and for me, a very positive example that should be even scalable, at least in technical 
universities, is the issue of creating a new field at the Lodz University of Technology, professor Borkowski opened a field of study 
that educates engineers who deal with control and management systems in buildings. He managed to obtain the support of 
companies, the laboratories are also equipped by the company and it is the only university in Poland that educates this type of 
engineers who, after graduation, enter the labor market with well-established knowledge of possible building control and 
management systems. 

− In my professional experience, there was a very advanced project that was supposed to help blind people move around the 
building thanks to an indoor navigation system that could be built on the lighting infrastructure, and this project was rejected 
because it was not very innovative (sic!). I won't say in which city, but such cases happen and it just makes people feel weak. 
This is one of the arguments why we need to significantly increase awareness and competences so that people are not afraid of 
these systems. They are becoming more and more user-friendly and the interfaces are becoming more and more user-friendly. 

− For example, the indicator of the readiness of buildings to support smart networks SRI (Smart Readiness Indicator), these are 
new things that appear in the directive on the energy performance of buildings, which completely change the way we look at a 
building. Now we talk more and more about technical systems, because in the past we mainly focused on the building envelope, 
insulation and other things. These are, of course, very important things, but the main breakthrough that is taking place concerns 
technical systems that are related to the consumption of electricity and now, if we have people who will also be interdisciplinary, 
who will be able to understand and see various types of synergy in these all systems, such as, for example, we have a building 
that is very sunny in the summer and, of course, sunlight causes the temperature in the building to rise and the air conditioning 
needs to be turned on. At this point, it is more beneficial to, for example, cover it with some automatic blinds and limit the influence 
of solar energy into the building. It will be necessary to turn on the electric light, but there will be a significant reduction in energy 
consumption for air conditioning, and these are almost two or three times greater benefits. We need people who can take 
advantage of the opportunities offered by modern technologies. We currently have enough technology to effectively implement 
what we call Smart Building. I would say that this methodology is being developed in all industries, because SRI gives a good 
look at the building as a whole, because comprehensive modernization is the best modernization. So, on the one hand, we need 
people who will be able to assess the building through an energy audit, but we also need people who will be able to rationally and 
logically assess the modernization potential of a given building and then indicate priorities as to what should be done and how, in 
it. order. Then we will act most optimally, because looking at what is happening now, these are actions from program to program.  

22nd Barriers to the development of 
skills in the use of renewable 
energy on a small scale and its 

− I am a very big supporter of renewable energy sources, but they should also be implemented sensibly. We are constantly 
expanding the part related to energy production, including unstable sources, which are mainly related to photovoltaic panels and 
wind, and we are constantly increasing this potential. Of course, this also involves huge investments in the energy sector, not coal 



Page 91 of 115 

 

integration with the energy 
system. 

at the moment, but, let's say, nuclear, which we want to make, because we need to have a certain basis, but this energy cannot 
be stored for now. We have a situation where we do not take advantage of the opportunity to improve energy efficiency at all. For 
example, in lighting in Poland we are able to save about 15 or even up to 20 terawatt hours (TWh) hours per year. On 
transformation, moving from conventional lighting to digital lighting, in integrated control and management systems, it is absolutely 
possible. Of course it is happening, but it is happening very slowly. From this perspective, any investment in energy efficiency is 
cheaper than building new electricity generation capacity. I'm not saying not to change the mixes, because the mix needs to be 
changed, but in a wise way. We need to control this, because we may not need a 20 gigawatt power plant, but 10 gigawatts will 
be enough when we have lower demand by implementing certain solutions to improve energy efficiency. Expenditures on energy 
efficiency will be lower than those spent on building new production capacity. – and this is what I miss a bit, strategic thinking that 
would allow me to maintain some complexity. 

− If we modernize heat sources, e.g. by replacing a coal boiler with a gas one, it seems to be a great initiative, lower emissions, but 
from an energy perspective it does not help. For example, if I have a 10 kW coal boiler, I also need a gas boiler with a similar 
power. If we carried out a comprehensive thermal modernization of the building, instead of the 10 kW, we could install a 4 kW or 
5 kW boiler. This type of action makes sense, but sometimes we give a cuckoo's egg to a person who had a coal stove, replaced 
it with a gas one, and the geopolitical situation meant that those who received this gift in the form of a gas boiler fell into huge 
trouble due to the huge costs of gas, which could be smaller if approached in a comprehensive manner. 

− When investing in photovoltaics, energy storage should be taken into account, because the sun shines when people are usually 
at work and they use energy at other times. Of course, this is where control systems come into play, because you can, for example, 
wash your laundry during the day. However, we must avoid single-point actions that do not bring benefits in the long term and 
cause problems. This is also related to the fact that we have a power grid that requires investments, but before they happen, we 
have to live with them, so we should optimize certain things, interfere with the power grid as little as possible, focusing on energy 
efficiency rather than adding photovoltaic panels. . This can greatly reduce your energy costs. 

23. Barriers to developing energy 
systems digitalization skills to 
enable energy management in 
homes, buildings and energy 
communities. 

− If we are talking about the prospect of digitalization of the entire building stock that we have, we must realize that without control 
and management systems in buildings, i.e. without a Building Management System, we will not achieve the ambitious goals we 
set for ourselves - also looking from the perspective of this , what is the strategy of the European Union, including Poland, i.e. we 
are talking about electrification of transport, electrification of heating systems, so in fact the share of electricity in the energy 
balance of a building will increase. If we want to manage electricity resources wisely, energy efficiency, and therefore the ability 
to control and manage the systems in the building, is crucial. For this, you need to have appropriate staff to at least be able to 
implement building systems in a scalable way, because today it is not that we do not have such experts, in many cases there are, 
but they cover pilot implementations in various types of very interesting solutions. 

− If we look at buildings on a measurable scale, it may be a voluntary certification, let's say green, then we have a building 
certification related to the BREEAM and LEED systems, or the Well Building Standard, but recently I noticed somewhere that in 
2021 such certified buildings reflecting the transformation we are striving for, there were 1,800, yes 1,800 buildings in Poland, and 
in Poland we have about 14 million of these buildings, including almost half a million public buildings. The challenge is also 
enormous, and if we take as a reference that buildings that take into account the standards of high energy efficiency and readiness 
to support smart grids and all those things that are already knocking on our door somewhere in the legislation, then there are 
1,800 versus millions of buildings that will have to be modernized, this is a huge challenge and if we want to implement certain 
systems on a scalable basis, we must also have people who will not be afraid of these issues. 

− I can give an example that in Poland, control and management systems are increasingly used to modernize outdoor lighting 
infrastructure, and this is well over 100,000. implementations in cities. And looking from this perspective, it can be done, but in 
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order to move to buildings, it is first of all necessary to build awareness, such a "smart" culture. If we say Smart Building, Smart 
City, for most people these are simply slogans, that people meet, talk about what is happening, that there is some digitalization, 
but in fact these issues are exclusively the domain of specialists, and we must strive to ensure that we should, in fact, live in this 
Smart City, Smart Building, take advantage of it and not be afraid of it. It should be like a mobile phone, which was also a great 
challenge at the beginning, and now no one has a problem with it. 

24th Barriers to the development of 
skills in using integrated 
renovation services, ensuring 
coordinated actions in 
response to the needs of 
building owners at every stage 
of renovation: technical 
diagnosis, technical offer, 
obtaining permits, finding 
qualified specialists, 
contracting works, financing 
(e.g. loans), facilitating access 
to subsidies or other support 
programs, monitoring of works 
and quality assurance. 

− The barrier, in terms of skills, is the lack of people who could, perhaps a bit like energy auditors, help in comprehensive thermal 
modernization activities, i.e. guide investors through the entire process, from the energy audit through assistance in acquiring 
contractors, through some verification of the work carried out. whether they were done correctly. It seems to me that there may 
be a bit of a lack of comprehensive consulting skills on the market. 

− Considering the integration of various functions, professions, and employees of various specialties on the construction site, it 
seems to me that a new function should appear, perhaps a profession. I've even called it publicly once: "Manager of thermal 
modernization projects in buildings." This is a person who can control the various specialties that appear on the construction site 
and properly organize the construction, knowing that there will be different contractors for insulation, different for pipes, different 
for photovoltaics and heat pumps. All this has to be planned in time, the construction site must be organized, people must be 
admitted to the construction site, let out, and so on. So such a feature would be very useful. 

− I believe that the market will move in the direction of comprehensively contracting the entire process of preparing a thermal 
modernization project, but this will apply to building owners, but not to housing communities. These will not be typical owners of 
single-family houses. These may be local government units or private owners who simply recognize the advantages of so-called 
outsourcing, i.e. they will not have to get involved, even with financing, and I am of course talking about the ESCO form, which is 
the most advanced example of integrating renovation services, because it also includes financing. repayment of investments from 
savings and this applies, in my opinion, primarily to public buildings. 

− One of the obstacles to cooperation between science and business is the lack of expectations. Both sides have slightly different 
expectations, different goals. The scientific community largely fights for the points that are needed to have a documented scientific 
career, and very often these points are a matter of publication. However, business expectations go towards the fact that we are 
doing a pilot that is commercially scalable, in fact, business is interested in implementation, and the world of science is often 
satisfied only with a pilot, which does not result in anything for business. 

25th Barriers to developing skills in 
integrating heat pumps with 
existing solutions in building 
renovation projects. 

− I notice a weak connection between different specializations in the case of investments such as thermal modernization of buildings. 
As I remember the beginning of the wave of thermal modernization in Poland, it was the end of the 1990s - the beginning of the 
2000s, and the designers of thermal modernization had no experience in designing building insulation. They had experience in 
designing new buildings using various technologies that were already described there, so they put these blocks into the design 
and everything was fine, but unfortunately they had to take the existing wall and apply an appropriate layer of insulating material 
on it. What's more, if in the energy audit it was said that in addition to insulating the walls, it was also necessary to insulate the 
flat roof and replace the central heating installation, many designers began to lose their minds, because if he knew how to insulate 
external walls, he did not know how to insulate the ceiling, because there are other technologies there. And he didn't know anything 
about designing central heating installations. And here, when it comes to the design stage, i.e. investment preparation, it seems 
to me that this cannot be done in such a way that there will be multi-disciplinary designers, i.e. one person can design well both 
construction and installation matters. There is always a need to employ several specialized designers, but they should understand 
the entire building modernization process. However, the designer of external wall insulation should learn how to insulate the flat 
roof because the wall is in contact with the roof and the roof may need to be renovated at the same time, and there are no limits 
to the design responsibility here - he should do it in one project, and a second designer should take care of the installations. The 
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thing with these installations is that while it was a simple thermal modernization, we mainly dealt with central heating and hot 
water, and possibly some boilers. However, now new technologies are emerging that are intended to work with the existing ones 
or replace the existing ones, i.e. heat pumps, photovoltaics, and some hybrid solutions. And here we come to the problem of 
specialization within these technologies and also in design. In my opinion, there is a need for a new approach in educational 
programs, that part of the programs should be devoted to integrating skills that concern various elements of building 
modernization, and this applies to every stage of the investment, including design and modernization, when teams with different 
specialties meet on the construction site and they they should understand each other. Supervision inspectors and construction 
managers are people who should also be properly educated. I happened to pick up a small wind farm without a power generator 
after a supervisory inspector who had already accepted such an installation. Or a power management system in the form of 
flashing images on a computer monitor, but not related to any sensor in the system. And this is what the supervisory inspectors 
received from the contractors, confident that it works and is complete. 

− There is a problem with skills in integrating heat pumps with existing systems. Basically everything about hybrid solutions is a 
problem. I have experienced this myself, because I always thought that if I have any hot water tank, i.e. a storage hot water heater, 
if I connect any boiler to it and have a temperature sensor, the boiler will handle it. Nothing could be further from the truth. It turned 
out that the boiler, a very modern one, only heated this tank, which caused overheating and destroyed the circulation pump in the 
domestic hot water circuit within 5 days, so I had to turn off the gas heating and simply heat it with an electric heater. I still have 
solar collectors. In my part of the house I have three sources: an electric heater, a boiler coil, which works well, and a solar 
collector coil - complete hybrids, but my installer managed it. The problem is that there are few such specialists. 

26. Barriers to the development of 
skills in the field of integrated 
solutions (e.g. heat pumps 
with photovoltaics, hybrid 
heating systems combining 
several fuel technologies, 
various heating systems 
supported by electricity 
storage, digital control 
systems, etc.). 

− When it comes to installing photovoltaics, it seems to me that knowledge and skills have increased significantly. However, there 
is probably still a lack of knowledge about energy management in buildings and knowledge about the building's operation itself. 
In many cases, we operate at a theoretical level, i.e. in the project we have, for example, certain systems proposed, such as 
renewable energy sources, advanced ventilation systems, advanced heating systems, but later we are not able to assess whether 
these systems work in accordance with the design assumptions. And we are unable to make these systems work more effectively 
at the operational stage. So in many cases, systems that are too advanced, too complicated, later handed over to, for example, 
some local government units, operate on the principle "until something breaks". So such an installation may work properly for a 
year, but then it is not serviced and is not monitored due to the costs associated with it, so I would see a certain barrier here, that 
we can have very advanced devices and systems, but their operation later causes problems . 

− More and more people are able to integrate a heat pump with photovoltaics, but if it were necessary to add several fuel 
technologies, energy storage, a windmill, digital control systems - then at least 5 people would have to get along with each other, 
and you need one who could take the installers and tell them what the setting should be, what the power of e.g. the fan, what is 
missing, he would be able to calculate it. Such integrated skills are missing and need to be developed. 

− I am the victim of an inept action. I modernized everything in my house separately, as a builder, I am not an installer. I made a 
separate ground heat exchanger (GHE), collectors, some photovoltaics and it all works together using manual control and I see 
what a gigantic problem it is. I observe how it is done in Scandinavian countries, that there is a center next to the building where 
the service technician can enter independently and see everything before it breaks down. A specialist from GWC and collectors 
comes to my place and says that I know everything from this place, and I don't know anything else. There is no integration in 
Poland, we are at the grassroots level, and without it there is no energy-efficient construction. I even see integrated solutions such 
as, say, roofing with photovoltaics and so on. There is not much of this in Poland yet. This is all in its infancy, and some countries 
are already coping. As if we really had to meet the requirements regarding the heat consumed, calculated based not on primary 
energy, but on final energy, where everyone would look at what they were paying for, and these indicators would have to remain 
at the level of 30-40 kWh, as in Germany or Switzerland, so that we can see what great neglect we have. However, if primary 



Page 94 of 115 

 

energy is promoted, an unprepared person loses sight of how far we are. We have no recuperation, we have no ventilation, we 
have gravity. New buildings are being built, but who thinks about ventilation with heat recovery? In Poland we mainly have gravity, 
and what can we get out of gravity? We will never reach the level of 15 kWh per m2 or something like that, because the building 
has not been prepared for deep thermal modernization from the very beginning. This requires legislative changes. We often use 
Western solutions, we blindly believe in the solutions sold by Western companies, and in Poland, for example when it comes to 
the development of recuperation, we have practically no good models. Older devices are imported and no longer liked somewhere, 
so they go to Poland because they are not new solutions with high efficiency. There is a lot of work to be done in the area of 
integrating various solutions and systems, and this is a taboo topic in Poland. 
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9. Conclusions 

The results of research and analyzes constituting this status quo report allow the following 
conclusions to be drawn: 

National policies and strategies 

− Poland has implemented in its legal system the requirements of Directives: 
2010/31/EU, 2012/27/EU (amended by Directive 2018/844) through the Act of April 15, 
2011 on energy efficiency, replaced by the Act of May 20, 2016. on energy efficiency 
(as amended) and the Act of August 29, 2014 on the energy performance of buildings 
(as amended). Pursuant to these provisions, the Minister responsible for construction, 
spatial planning and development and housing is obliged to carry out activities 
information, education and training, as well as information campaigns aimed at 
improving the energy efficiency of buildings. 

− The basic strategic government document relating to improving the energy efficiency 
of buildings is the "Long-term Building Renovation Strategy", which was adopted by 
Resolution No. 23/2022 of the Council of Ministers of February 9, 2022 and is an 
element of the National Energy and Climate Plan for 2021-2030, which was adopted 
by the Committee for European Affairs at its meeting on December 18, 2019, and more 
broadly fulfills the provisions of the Polish Energy Policy until 2040, which constitutes 
an annex to resolution No. 22/2021 of the Council of Ministers of February 2, 2021. 

− The framework for the energy transformation in Poland is set by the "Polish Energy 
Policy until 2040". (PEP2040), constituting an Annex to Resolution No. 22/2021 of the 
Council of Ministers of February 2, 2021. On March 29, 2022, the Council of Ministers 
adopted the document "Assumptions for updating Poland's Energy Policy until 2040. 
Strengthening energy security and independence", submitted by the Minister of Climate 
and Environment. Poland's updated energy policy takes into account energy 
sovereignty, the specific element of which is to ensure the rapid independence of the 
national economy from imported fossil fuels (coal, crude oil and natural gas) and 
derivatives (LPG, diesel oil, gasoline, kerosene) from the Russian Federation and other 
countries subject to sanctions. economic through diversification of supplies, 
investments in production capacity, line infrastructure and storage, and in alternative 
fuels. 

− "Strategy for the Development of Distributed Energy in Poland until 2040" (SER2040), 
was developed by a consortium with the participation of the Ministry of Development 
and Technology, the University of Science and Technology and the National Center for 
Nuclear Research in the current year 2023, in connection with the increase declared in 
Pillar II of PEP2040 the role of distributed and civic energy. Energy sources based on 
distributed renewable and low-emission technologies will be developed as elements of 
the diversification of the electricity mix. Actions will be taken to strengthen the 
development of electricity networks. The technology of small modular nuclear reactors 
(SMR) will be implemented and financing will be provided for the development of 
investments aimed at the development and integration of new low-emission 
technologies into the system. Moreover, SER2040 draws attention to the gaps in 
knowledge and education in the field of energy management and modern technical 
solutions used in distributed energy, hence it proposes information, promotional and 
educational activities, including the creation of the market qualification "Distributed 
Energy Specialist" as part of the Integrated Qualification System. 
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The construction sector 

− Residential construction records annual increases measured by the number of 
apartments put into use (1.6% more than in 2021), usable area, number of rooms and 
the number of new residential buildings. 

− Residential construction has for years been dominated by traditional, improved 
construction technology, in which the supporting structure consists of walls made of 
bricks, blocks or hollow bricks with a weight and dimensions that enable their manual 
installation. 

− Residential construction is characterized by a long duration of construction of a new 
residential building, counted from the start date to the date of commissioning, which in 
2022 amounted to 42.5 months 

− Central heating from the network operates in 35.4% of apartments commissioned in 
2022, the rest had individual heating systems. 

− The most common types of individual heating in 2022 were boilers/furnaces: gas fuel 
(63.0%), solid fuel (21.4%), electricity (9.0%), biofuel (2.1 %), for liquid fuel (0.2%). 

− In the years 2018-2022, the value of the primary energy index EP for new residential 
buildings decreased from 99.5 to 81.7 kWh/(m2∙year); in single-family buildings, the 
average value of the primary energy index decreased from 99.7 to 81.7 kWh/(m2∙year), 
and for multi-family buildings - from 99.3 to 80.8 kWh/(m2∙year). 

− The number of new non-residential buildings increased slightly compared to the 
previous year (by 0.6%), while the area of new and extended buildings was higher by 
12.6%. 

− The structure of the usable area of non-residential buildings completed in Poland in 
2022 was dominated by industrial and warehouse buildings (55.5% of the total value), 
as well as other non-residential buildings (15.7%), among which agricultural buildings 
predominated. Commercial and service buildings also had a significant share (11.8%). 

− After the collapse of the construction market during the COVID-19 pandemic, the 
economic situation can now be said to be improving, but in July 2022, 36.9% of 
construction companies postponed investment decisions due to the economic situation, 
and 27.7% planned to reduce employment . 

Energy sector 

− In the years 2011–2021, energy efficiency improved. 

− Primary and final energy intensity of GDP decreased in 2021 compared to 2011 by 
20.3% and 13.8%, respectively. 

− Primary energy intensity of Poland's GDP with climate correction and taking into 
account purchasing power parity in 2020 amounted to 0.121 kgoe/euro15p and was 
14.3% higher than the European average (0.106 kgoe/euro15p). 

− The final energy intensity of Poland's GDP with climate correction and taking into 
account purchasing power parity in 2020 amounted to 0.083 kgoe/euro2015p and was 
17.3% higher than the European average (0.071 kgoe/euro2015p). 

− The ODEX energy efficiency index, calculated to the base of 2000=100, decreased in 
2011–2021 from 77.5 to 70.7 points. The cumulative annual energy efficiency 
improvement rate was 0.9%/year. In the household sector, the cumulative annual rate 
of improvement was 1.2%/year, and the indicator value in 2021 was 75.9 points. 

− In 2011–2021, energy savings were observed in the three most important sectors: 
industry, transport and households. The savings achieved in 2021 in these three 
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sectors amounted to 0.37 Mtoe. In the record year 2014, 1.18 Mtoe was saved, but 
then, in the following years, there was a decline in savings due to a slowdown in the 
pace of energy efficiency improvement. 

− In 2021, the most frequently consumed energy carriers in households were solid fossil 
fuels (21.9%), natural gas (20.6%), heat (18.3%), electricity (11.9%) and fuels liquid 
(2.8%). Consumption of other energy carriers, including: solid biofuels and ambient 
heat amounted to 24.4%. 

− Obtaining energy from renewable sources (RES) has shown an increasing trend in 
recent years. The share of energy from renewable energy sources in total primary 
energy increased from 14.38% to 21.12% in 2017-2021. 

− Energy obtained from renewable energy sources in 2021 comes mainly from solid 
biofuels (69.35%), wind energy (10.90%) and liquid biofuels (8.10%). 

− The national consumption of total energy from renewable sources in 2017-2021 
increased by 44.38%, i.e. from 378,788 TJ in 2017 to 548,031 TJ in 2021. 

− The share of energy from renewable sources in gross final energy consumption in 2021 
in Poland amounted to 15.62% and increased by 6.94 percentage points. compared to 
2009 

− In December 2022, the installed capacity of renewable energy sources in Poland 
amounted to 22.7 GW, which means that the capacity of installed renewable energy 
sources constitutes 37.6% of the total capacity installed in the Polish electricity sector. 

− In the years 2018-2022, the capacity of installed renewable energy sources increased 
by 8.2 GW, i.e. 97.77% compared to 2018. 

− The most dynamically developing renewable energy sector in Poland is photovoltaics. 
In 2021, in terms of installed capacity, it became the largest source of renewable energy 
(7.4 GW), and at the end of 2022, the capacity of photovoltaic installations exceeded 
12 GW. 

− The development of distributed prosumer energy is being observed. The number of 
micro-installations increased from approx. 28.8 thousand in 2017 to over 1.2 million in 
December 2022. The capacity of prosumer installations reached 8.3 GW in August 
2022. 

Vocational education 

− The key professions operating in vocational education, whose core curricula include 
units of learning outcomes in the area of energy-efficient and low-emission 
construction, are as follows: 

• Renewable energy equipment and systems technician [311930]; 

• Roofer [71210]; 

• Roofing technician [311221]; 

• Industrial insulation technician [311608]; 

• Refrigeration and air conditioning technician [311929]. 

− The analysis of the core curricula of education in other professions in the construction 
and energy sectors did not reveal the presence of units of learning outcomes leading 
to the development of skills in the area of energy-efficient and low-emission 
construction. 
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Vocational training in crafts 

− According to the list of craft professions, the following professions can be included in 
the area of energy-saving and low-emission construction: 

• Renovator of architectural monuments [711103] (adults only, no vocational 
training opportunities for juvenile workers); 

• Construction glazier [712503] (non-school forms); 

• Construction carpenter [711503] (out-of-school opportunities); 

• Cieśla [711501] (first-cycle vocational school or extracurricular activities); 

• Roofer [712101] (first-cycle vocational school or extracurricular activities); 

• Construction insulation installer [712401] (first-cycle vocational school or 
extracurricular activities); 

• Bricklayer [711202] (out-of-school forms); 

• Bricklayer-plasterer [711204] (first-cycle vocational school or extracurricular 
activities); 

• Zdun [711203] (first-cycle vocational school or extracurricular activities); 

• Chimney sweep [713303] (first-cycle vocational school or extracurricular 
activities); 

• Technologist of finishing works in construction [712904] (out-of-school 
forms); 

• Fitter of construction and finishing works in construction [712905] (first-cycle 
vocational school or extracurricular activities); 

• Heating network installer [712608] (out-of-school opportunities); 

• Gas network fitter [712610] (out-of-school opportunities); 

• Industrial insulation installer [712403] (first-cycle vocational school or 
extracurricular activities); 

• Industrial insulation sheet metal worker [721303] (first-cycle vocational 
school or extracurricular activities); 

• Thermal Insulator [712404] (out-of-school forms); 

• Building structure fitter [711102] (first-cycle vocational school or 
extracurricular activities); 

• Electromechanic of refrigeration equipment [741205] (extracurricular 
forms). 

As shown above, apprenticeships in crafts take place in school and out-of-school 
occupations. Sometimes, the form of extra-school theoretical training for a juvenile 
employee is not limited only to non-school professions, but can also be carried out in 
any school profession. 

In the case of school professions, the employer providing vocational training for a 
juvenile employee declares the implementation of a teaching program that takes into 
account the core curriculum of vocational education. In the case of non-school 
professions, the implemented teaching program must ensure compliance with the 
examination requirements specified in the standards that are the basis for conducting 
journeyman and master examinations in professions not included in the classification 
of vocational education professions. 
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Taking into account the above list of craft professions, only in the profession of Roofer 
[712101] can you find learning outcomes (core curriculum or standard of examination 
requirements in crafts) relating directly to energy efficiency and low emission (e.g. in 
the journeyman examination standard: "installs roof windows , hatches, skylights and 
devices for obtaining renewable energy). 

Higher education 

− Universities provide educational content in the areas of energy efficiency and low 
emission, mainly in the field of construction, especially in the specializations: 

• Road and bridge construction; 

• Railway construction; 

• Housing construction; 

• Water construction; 

• Civil engineering; 

• Aluminum and glass structures; 

• Building structures; 

• Investment management. 

In addition, popular specializations in the field of "Renewable Energy Sources" include: 

• Renewable energy in construction; 

• Industrial renewable energy installations; 

• Obtaining and converting biomass for energy purposes; 

• Systems for using energy from renewable sources. 

The name "Renewable energy sources" also appears as a specialty in, among others, 
electrical engineering, energy and environmental protection. 

Non-formal education 

− The offer of training and courses from the first half of 2023, related to energy efficiency 
and low emission in construction, is rich when compared to 2012 (Status Quo Report 
of 2012) and seems to be sufficient.  

On the other hand, it was found that this issue is not present in the lists of accredited 
non-school forms of continuing education of 15 education boards (a positive exception 
is the Greater Poland Education Board) and an insufficient number of market 
qualifications related to energy efficiency and low emission in construction, included in 
the Integrated Qualifications System - only two market qualifications functioning can be 
considered as representatives of this issue: 

• Installation of construction joinery (in ZSK since 2017); 

• Carrying out moisture-proof and water-proof insulation (in ZSK from 2020). 

Among the market qualifications included but not functioning in the area of energy 
efficiency in construction, only one can be included: 

• Installation of effective ventilation systems, including fire ventilation (in ZSK 
from 2022). 

Certification and accreditation 

− The Office of Technical Inspection (UDT) started certification of installers of renewable 
energy sources (RES) in 2014. The certificate issued by the Office of Technical 
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Inspection confirms qualifications for installing the following types of renewable energy 
source installations: 

• biomass boilers and furnaces; 

• photovoltaic systems; 

• solar heating systems; 

• heat pumps; 

• shallow geothermal systems. 

A total of 8,626 certificates were issued in 2014–2022. The certificate is issued for 5 
years with the possibility of extending its validity for another 5 years. 

The Office of Technical Inspection (UDT) has been accrediting training organizers in 
the field of renewable energy sources since 2018. The accreditation is valid for 5 years 
and is subject to periodic verification, at least once during the validity period of the 
granted accreditation. At the end of 2022, the Office of Technical Inspection had 63 
training companies in its registers that had been accredited by the President of the 
Office of Technical Inspection. 

Assessment of the state of education and needs in developing skills 

− The study conducted as part of this project on the degree to which the education system 
(vocational education, higher education, continuing education) takes into account 
knowledge and skills in the area of energy efficiency and low-emission buildings 
showed that, in the opinion of respondents (n=504), the education system is best 
prepared to shape skills in the area of renewable energy sources (rating 3.6 on a 5-
point Likert scale, and the weakest in the area of assessing the impact of emissions of 
a given substance (e.g. CO2) on the greenhouse effect (rating 2.0): 

1. Renewable energy sources (RES) – 3.6; 

2. Energy efficiency of construction – 3.5; 

3rd Integration of renewable energy sources with efficient heating and cooling 
technologies – 3.4; 

4th Preparation of energy characteristics of buildings using building information 
modeling BIM (Building Information Modeling) – 3.3; 

5. Deep renovation of buildings – 3.2; 

6. Circular construction – 3.2; 

7th Energy modernization of historic buildings – 3.1; 

8th Buildings with almost zero energy consumption (NZEB) – 2.8; 

9th Modernization of intelligent buildings to achieve greater energy efficiency  
– 2.4; 

10. Zero-Emission Buildings (ZEB) – 2.3; 

11th Assessment of the impact of the emission of a given substance (e.g. 
CO2) on the greenhouse effect, e.g. using the GWP (Global Warming 
Potential) index – 2.0. 

Respondents also indicated the 20 most important skill areas in their opinion that should 
be included in education and training programs (in order of the highest number of 
indications): 

1. Installation and operation of heat pumps; 

2. Installation and operation of a photovoltaic installation; 
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3. Digitization of the investment and construction process; 

4. Installing biomass boilers and furnaces; 

5. Thermal modernization of prefabricated buildings; 

6. Insulation from the inside of the building; 

7. Performing thermographic analysis of the building; 

8. Installation and operation of a solar collector; 

9. 9. The use of energy-saving materials and technologies for the revitalization of 
historic buildings; 

10. Construction of a ventilated facade; 

11. Performing technical insulation in thermally modernized facilities; 

12. Using energy-saving solutions when replacing or renovating windows and 
doors; 

13. Insulation of heat-insulating heating networks; 

14. Installation and operation of a mechanical ventilation system with heat 
recovery from exhaust air; 

15. Use of innovative materials and technologies that protect buildings against 
overheating and/or reduce heat losses; 

16. Planning and organizing sustainable construction (energy-saving architectural 
design, high comfort and functionality of the building, minimal impact on the 
environment); 

17. The use of innovative materials and technologies for thermal modernization of 
buildings on existing insulation that requires improved insulation; 

18. Conducting and preparing an energy audit of a building used to implement a 
thermal modernization and/or renovation project; 

19. Insulation of building partitions, balcony slabs, foundations; 

20. Installation of internal heating installations and/or domestic hot water 
preparation installations. 

Skills gaps in the 2030 perspective 

− The study of skills gaps, from the point of view of the needs and requirements of job 
positions, was carried out using the Delphi method, taking into account the time 
horizons of 2030, 2040 and 2050. The panel of experts (n=55) assessed that in the 
perspective of 2030, the largest gaps concern skills in areas (in order from the largest 
gap determined on a 5-point Likert scale): 

1. Skills related to circular construction, resource efficiency, sustainable 
construction framework – level(s) framework – 1.2; 

2. Ability to carry out deep renovation of buildings, including through modular 
and industrialized solutions – 0.9; 

3. Skills related to determining carbon dioxide emissions throughout the life of a 
building (carbon footprint) by assessing the potential for creating the 
greenhouse effect (Global Warming Potential GWP) – 0.9; 

4. Digital skills supporting the improvement of the energy performance of 
buildings, in particular through greater use of Building Information Modeling 
(BIM) – 0.9; 
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5. Skills in the field of integrated solutions (e.g. heat pumps with photovoltaics, 
hybrid heating systems combining several fuel technologies, various heating 
systems supported by electricity storage, digital control systems, etc.) – 0.9; 

6. Skills in the use of renewable energy on a small scale and its integration with 
the energy system - 0.8; 

7. Skills in integrating heat pumps with existing solutions as part of building 
renovation projects - 0.8. 

Barriers to skill development 

− According to data from the Central Statistical Office, the shortage of qualified 
employees is a significant barrier to the operations of enterprises. In July 2010, the 
shortage of qualified employees was a barrier for 18% of enterprises, and currently 
(July 2023) it is a barrier for 34.5% of enterprises, with the size of the enterprise not 
having much importance here. 

− In the study conducted as part of this project, respondents (n=504) indicated the 20 
most important barriers in education and training (vocational education, higher 
education, continuing education) limiting the development of energy-saving and low-
emission construction staff (order from the largest number of indications): 

1. Insufficient supply of qualified employees on the construction labor market 
(staff shortages); 

2. Too little emphasis on acquiring practical skills in education and training for 
the needs of the construction industry; 

3. Lack of an attractive job offer (e.g. salary) for qualified workers in the 
construction industry; 

4. Poor preparation of teaching and training staff for education in accordance 
with the requirements of modern construction work positions; 

5. Lack of cooperation between vocational schools and employers in the 
construction industry (e.g. dedicated training, trips, observations, 
apprenticeships, internships, learning under the supervision of experienced 
employees, recruitment after graduation); 

6. Lack of interest in a career in the construction industry among young people 
(aging staff); 

7. Lack of incentives, promotion and support on the part of state and local 
authorities to rebuild the position of construction schools and the prestige and 
ethos of construction professions; 

8. Rigid, inefficient, long-term forms of training construction staff, incompatible 
with the needs of modern construction and society; 

9. Lack of internal training in construction companies; 

10. Insufficient preparation of graduates of vocational schools and universities to 
perform even simple professional tasks; 

11. Lack of promotion and support (e.g. through public funding) for the continuous 
development of lifelong learning for construction workers with various years of 
experience; 

12. Vocational education and training programs that do not meet the requirements 
of modern construction jobs; 

13. Lack of participation of construction company employees in national and 
industry personnel certification systems; 
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14. Lack of campaigns in traditional, online, industry and social media (graphics, 
films, influencers' productions) targeting specific age groups and specialties in 
the construction industry; 

15. Failure of the education system to meet the demand of the construction labor 
market for skills in the area of ecological technologies and applications of 
renewable energy sources (RES); 

16. Lack of a mechanism for employers and construction industry organizations to 
notify educational institutions of the need for specific competencies and 
qualifications; 

17. Lack of need for construction industry employees to constantly develop 
competences by participating in training, courses and using advice 
(mentoring) from more experienced employees; 

18. Failure to obtain information from construction industry employees about their 
educational needs and gaps in qualifications and competences; 

19. Lack of research into the training needs of employees and systematic 
monitoring of the competence needs of the construction industry at the 
national, regional and local level; 

20. The marketing activities of construction companies fail to demonstrate the 
advantages of having high-quality, qualified staff. 

− In this project, targeted interviews were conducted with selected experts (n=19), based 
on which the following barriers to skill development can be identified: 

• Lack of qualified staff in construction, especially at the lower levels of PQF: 
2, 3, 4, especially in the context of the challenges of the Long-Term Building 
Renovation Strategy; 

• Poor cooperation between enterprises and universities and vocational 
schools; 

• Poor vocational training and underfunding of vocational and practical 
vocational teachers, as well as ineffective mandatory 5-year teacher 
training; 

• Lack of promotion of educational paths (at various levels) leading to skills 
and careers in the areas of energy-efficient and low-emission construction 
(e.g. energy audit, energy efficiency of buildings, ESG, heating, renewable 
energy, insulation, protection of old and historic buildings); 

• Lack of stability on the part of decision-makers, resulting mainly from the 
fact that a change in decision-making positions causes changes in the 
support programs and development of energy-efficient construction in 
Poland subject to them; 

• Lack of understanding at the central level of the problems with staff 
shortages in the construction industry, especially in the context of modern 
technologies and thermal modernization challenges; 

• Lack of sufficient support instruments capable of driving the demand for 
thermal modernization of buildings and switching to renewable energy 
sources; 

• Lack of energy auditors with appropriate knowledge and experience, key to 
preparing thermal modernization investments for implementation; 

• Lack of proven, certified and recommended contractors who specialize in 
thermal modernization; 
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• Poor preparation of the education system, training companies, universities 
and candidates themselves to obtain the qualifications required to prepare 
energy performance certificates and conduct inspections of technical 
systems in buildings; 

• Unpopularity of construction professions, including professions related to 
energy efficiency issues, both among students, potential employees and 
among teaching staff; 

• Lack of information and promotion counteracting the common belief that 
construction professions are not well paid and are not an attractive career 
path; 

• Poor level of career counseling in secondary schools providing reliable 
support for young people in making decisions about the direction of 
development and their future; 

• Lack of state support for construction companies accepting trainees and 
apprentices on construction sites and lack of a system motivating employers 
to participate in the training of construction staff; 

• Low number of validations of skills acquired informally, through experience 
on a construction site, e.g. as part of acquiring market qualifications in the 
Integrated Qualifications System; 

• Low level of preparation of candidates to study specialties related to energy-
efficient construction, including postgraduate studies, where candidates 
from non-technical fields are also accepted; 

• Low level of diploma theses (engineering, master's), which do not 
comprehensively finalize knowledge and skills from the entire cycle of 
studies; 

• Overloaded study programs with less important subjects in fields related to 
energy-efficient construction, due to, for example, the availability of staff; 

• The decline of the ethos of the construction professions, including 
journeyman and master in the construction sector; 

• Lack of programs and influences in the mental sphere that improve the 
image of work in the construction industry, starting from kindergarten and at 
subsequent stages of education; 

• Lack of creative workshops conducted in schools with the participation of 
e.g. architects, combining school knowledge with thinking about the 
surrounding space, in the context of the environment, safety, 
communication, etc.; 

• Poor quality apprenticeships and internships, which do not provide sufficient 
opportunities to experience the real construction process and verify the 
knowledge acquired at school or university; 

• Lack of possibility to create uniform master's studies in construction, giving 
the student the opportunity to spend more time in the future workplace, on 
a construction site, at the employer's; 

• Lack of motivation to continue studies after completing the first stage 
(engineering studies) and at the second stage (master's studies), among 
others, due to the lowering of the threshold for access to construction 
licenses after engineering studies; 

• Poor popularization of professional skills competitions (e.g. EuroSkills), 
which provide the opportunity to demonstrate the effects of learning from a 
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practical perspective, combined with success and the accompanying 
recognition in the industry environment; 

• Lack of facilities for women working in construction or considering such a 
career path, e.g. guaranteeing places for children in nurseries and work in 
their place of residence with limited delegation, so that they can provide their 
children with proper care; 

• The division of the education system into industries (separately for 
architects, separate for constructors, separate for environmental engineers, 
separately for landscape architects and conservators of monuments) and 
the lack of a platform for understanding and cooperation in creating the 
concept and execution of building structures; 

• Lack in educational programs to integrate skills relating to various elements 
of building modernization and various stages of investment, so that 
members of executive teams with different specialties can understand and 
cooperate with each other on the construction site; 

• Failure to counteract excessive dispersion of the vocational education and 
training system due to insufficient regulatory activities that would set the 
directions for desired changes, in line with diagnoses and forecasts of the 
labor market and construction investments; 

• Lack of development of online education in the form of, for example, mass 
MOOC courses in professional skills, often ending with micro-certifications 
of completed learning outcomes, at all levels of the Polish Qualifications 
Framework; 

• Lack of order in the skill profiles and responsibilities of people who perform 
energy performance certificates and energy audits; 

• Lack of requirements in the competition regulations or including only minor 
requirements in relation to the qualifications and experience of energy 
auditors, which may result in a decline in the quality of implemented 
projects, e.g. thermal modernization; 

• Failure to define and describe the qualifications of an energy auditor, e.g. 
by designing and introducing the market qualification "Energy Auditor" into 
the Integrated Qualification System; 

• Lack of specialists in fire and technical safety related to the installation and 
operation of renewable energy sources; 

• Lack of people on the market with the skills and qualifications to carry out 
deep renovation of buildings, especially those based on modular and 
industrialized solutions, including lightweight structures of superstructures; 

• Lack of schools and education programs at the level of e.g. construction 
technician, which would offer knowledge about materials, e.g. for internal 
thermal modernization, or insulating historical buildings from the inside with 
natural materials with open diffusion resistance; 

• Lack of issues in education and training programs regarding the calculation 
of the carbon footprint of thermal modernization materials and their selection 
in terms of minimizing the energy consumption of insulation systems and 
reducing CO2 emissions; 

• Lack of people on the market with the ability to calculate carbon dioxide 
emissions, e.g. throughout the entire life cycle of a building, and the ability 
to validate theoretical calculations by comparing them with the actual energy 
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performance of the building in order to propose accurate thermal 
modernization solutions; 

• Lack of promotion of circular construction and education in the effective 
management of sustainable construction resources. 

• Lack of sufficient facilities for students' access to building information 
modeling (BIM) software; 

• Lack of staff needed to implement Smart Building technology and 
modernize smart buildings to achieve better energy performance; 

• Lack of people with comprehensive consulting skills who could assist in 
comprehensive thermal modernization activities, i.e. guide investors 
through the entire process from an energy audit, through assistance in 
acquiring contractors and verification of the work carried out; 

• Lack of a function/profession integrating employees of various specialties 
on the construction site, called e.g. "Building thermal modernization project 
manager" (not a construction manager), organizing the work of construction 
teams carrying out the stages of thermal modernization (insulation, thermal 
insulation, heat pumps, photovoltaics, central heating installations). and 
domestic hot water, etc.); 

• Poor connection and coordination of the content of education and training 
of various specializations in the case of investments such as thermal 
modernization of buildings; 

• There is a lack of skills and knowledge in managing energy in the building 
and synchronizing renewable energy systems with advanced ventilation 
systems, advanced heating systems, combined with the operation of the 
building and the well-being of people living in it; 

• There is a lack of employees with broad-based skills in operating and 
servicing integrated solutions (e.g. heat pumps with photovoltaics, hybrid 
heating systems combining several fuel technologies, various heating 
systems supported by electricity storage, digital control systems, etc.). 
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12. Glossary67 

Air conditioning system - means a combination of elements required to provide a form of air 
treatment in rooms by means of which the temperature is controlled or can be lowered 

Ambient energy - means naturally occurring thermal energy and energy accumulated in an 
environment within defined limits, which may be in ambient air, excluding exhaust air, or in 
surface water or sewage. 

Biomass - means the biodegradable fraction of products, waste or residues of biological origin 
from agriculture, including plant and animal substances, forestry and related industries, 
including fishing and aquaculture, as well as the biodegradable fraction of waste, including 
industrial and urban waste of origin biological. 

Biomass fuels – means gaseous and solid fuels produced from biomass. 

Boiler – means a combination of a boiler and a burner intended to transfer the heat released 
in the combustion process to liquids. 

Building – means a roofed structure with walls in which energy is used to maintain the internal 
climate. 

Building energy performance – means the calculated or measured amount of energy needed 
to meet the energy demand associated with the typical use of the building, which includes, 
among others: energy for heating, cooling, ventilation, hot water and lighting. 

Building module – means a section, floor or apartment in a building designed or altered for 
separate use. 

Building renovation – all modernization activities that improve the utility value of the building. 
This applies in particular to improving the building's energy efficiency and reducing emissions, 
as well as activities leading to the improvement of the quality of life, health protection, 
adaptation to climate change, the use of intelligent technologies or other aspects affecting the 
utility value of the building. 

Cogeneration – means the simultaneous production of heat and electrical energy in one 
process or mechanical energy in the same process. 

Deep thermal modernization - thermal modernization that meets the requirements related to 
energy saving and thermal insulation contained in the Regulation of the Minister of 
Infrastructure of April 12, 2002 on the technical conditions to be met by buildings and their 
location (Journal of Laws of 2019, item 1065, as amended), and if it is justified from a technical 
and economic point of view - enabling the achievement of lower values of the annual demand 
for non-renewable primary energy EP than those specified in the regulation. 

District heating – or “district cooling” system – means the distribution of thermal energy in the 
form of steam, hot water or chilled fluids from a central production source through a network 
to multiple buildings or points for use in heating or cooling rooms or processes. 

District heating or cooling system – means the distribution of thermal energy in the form of 
steam, hot water or cooled fluids from central or decentralized production sources through a 
network to multiple buildings or points in order to use it for heating or cooling rooms or 
processes. 

Electricity from cogeneration – means electricity produced in a process associated with the 
production of useful heat and calculated in accordance with the method set out in the annex 
to Directive 2012/27/EU. 

 
67 The definitions come from Directives: 2010/31/EU on the energy performance of buildings; 2012/27/EU on 
energy efficiency; 2018/2001 on the promotion of the use of energy from renewable sources. 
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Energy - means all forms of energy carriers, fuels, thermal energy, energy from renewable 
sources, electricity or any other form of energy specified in Art. 2 letter (d) Regulation (EC) No 
1099/2008 of the European Parliament and of the Council of 22 October 2008 on energy 
statistics. 

Energy audit - means a systematic procedure whose aim is to obtain appropriate knowledge 
about the existing energy consumption profile of a given building or group of buildings, 
industrial or commercial activity or installation or private or public service, determining how and 
in what quantity it is possible to achieve cost-effective energy savings , and informing about 
the results; 

Energy efficiency – means the ratio of the results, services, goods or energy obtained to the 
energy input. 

Energy from renewable sources - means energy from renewable non-fossil sources, namely 
wind energy, solar energy (thermal solar energy and photovoltaic energy) and geothermal 
energy, ambient energy, tidal, wave and other ocean energy, hydropower, biomass and gas 
derived from from landfills, sewage treatment plants and biological sources (biogas). 

Energy management system – means a set of interrelated or interacting elements of a plan 
that sets an energy efficiency goal and defines a strategy for achieving this goal. 

Energy performance certificate - means a certificate recognized by a Member State or a 
legal person designated by that country, containing information on the energy performance of 
a building or a building module, calculated in accordance with the methodology adopted in 
accordance with Art. 3 of Directive 2010/31/EU. 

Energy saving – means the amount of energy saved, determined by measuring or estimating 
consumption before and after the implementation of an energy efficiency improvement 
measure, while ensuring the normalization of external conditions affecting energy 
consumption. 

Energy service provider – means a natural or legal person who provides energy services or 
implements other measures aimed at improving energy efficiency in the facility or premises of 
the end user; 

External partitions – mean integrated elements of a building that separate its interior from the 
external environment. 

Final customer – means a natural or legal person who purchases energy for his or her own 
use. 

Final energy consumption – means all energy supplied to the industry, transport, 
households, services and agriculture sectors. It excludes supplies to the energy transformation 
sector and the energy industry itself. 

Geothermal energy – means energy stored in the form of heat under the earth's surface. 

Gross final energy consumption - means energy goods supplied for energy purposes to 
industry, the transport sector, households, the service sector, including those providing public 
services, agriculture, forestry and fisheries, the consumption of electricity and heat by the 
energy industry for the production of electricity, heat and transport fuels and losses of electricity 
and heat during distribution and transmission. 

Heat pump – means a machine, device or installation that transfers heat from a natural 
environment, such as air, water or ground, to buildings or industrial applications by reversing 
the natural flow of heat so that it flows from a lower to a higher temperature. In the case of 
reversible heat pumps, they can also transfer heat from buildings to the natural surroundings. 

Improving energy efficiency – means increasing energy efficiency as a result of 
technological, behavioral or economic changes. 
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Nearly zero energy building – means a building with very high energy performance 
determined in accordance with Annex I of Directive 2010/31/EU. The almost zero or very low 
amount of energy required should come to a very high degree from renewable energy, 
including renewable energy produced on-site or nearby. 

Primary energy - means energy from renewable and non-renewable sources that has not 
been subjected to any transformation or transformation process. 

Primary energy consumption – means gross domestic consumption excluding non-energy 
uses. 

Renewable energy pro-consumer – means an end-user operating within its own facilities 
with defined boundaries or, if permitted by a Member State, within other facilities, who 
generates renewable electricity for its own needs and who may store or sell the self-generated 
electricity, under provided that in the case of a renewable energy prosumer who is not a 
household, these activities do not constitute his principal commercial or professional activity. 

Shallow thermal modernization – one of the stages of thermal modernization contributing to 
achieving a state of deep thermal modernization in the future. 

Staged thermal modernization - a process consisting of subsequent thermal modernization 
activities spread over time, which allows, to the extent possible in technical and economic 
terms, to achieve deep thermal modernization. Phased thermal modernization is planned 
taking into account the final effect and intermediate stages. This ensures consistency between 
individual stages, avoiding the costs of duplication of activities in subsequent stages or the 
technical effect of blocking the implementation of subsequent thermal modernization activities. 
Completion dates and the scope of individual stages of work are adapted to available financing, 
preferences and needs of users/owners of the building. 

Support system - means any instrument, system or mechanism used by a Member State or 
group of Member States that promotes the use of energy from renewable sources by reducing 
the cost of that energy, increasing the price at which it can be sold or increasing - by imposing 
an obligation to use renewable energy or otherwise - its purchased quantity, including, among 
others: investment aid, tax exemptions or tax reliefs, tax refunds, support systems involving 
the obligation to use renewable energy, including systems using green certificates, and 
systems direct price support, including feed-in tariffs and variable or fixed premium payments. 

Technical building system – means technical devices for heating, cooling, ventilation, hot 
water, lighting of a building or building modules, or a combination thereof. 

Thermal modernization of the building - heat modernization of the building. 

Total usable area – means the area of the building's rooms or parts of the building where 
energy is used to regulate internal climatic conditions. 

Useful heat – means heat produced in the cogeneration process to meet economically justified 
heating or cooling demand. 
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