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1 Introduction 

This study provides a comprehensive insight into technological change and its impact on the need for 
future professional qualifications in the domain of sustainable energy. It aims to provide insights into 
the dynamic relationship between emerging technologies in the sustainable energy and climate 
change context and the evolving demands of the future demands of the modern skilled workforce.  

The aim of the study is to provide in-depth insights on the broader sustainability in energy sector, 
considering hydropower, solar energy (including photovoltaics and concentrated solar power for 
power generation, and solar thermal systems for domestic hot water preparation, but also for assisting 
space heating, solar cooling, etc.), wind energy (including onshore and offshore wind) and other 
renewable energy components. However, there are sectors that intersect with sustainable energy, 
including green building, construction, cybersecurity, local government and other renewable energy 
sectors. The awareness of these interdependencies will provide insights into the broader sustainable 
energy domain and help to determine better the focus of centres of vocational excellence in the five 
countries involved in the SECOVE project. 

Challenges facing the Sustainability in Energy Sector can be divided into three main groups of 
questions: 
Financing: The cost of investing in sustainable energy can be high.  
Technology: Sustainable energy technologies are not always well developed or mature.  
Political: Political uncertainty can be a major factor in discouraging investors.  

In the context of sustainable energy, it is important to mention the influential role of the European 
Commission in shaping policies and initiatives that promote renewable energy and environmental 
sustainability. Policies such as the Renewable Energy Directive, the Energy Efficiency Directive and the 
Sustainable Energy for All initiative are already in place. This has a positive impact on supporting the 
growth of sustainable energy initiatives and the actors in the sector - companies, public 
administrations, the education system and citizens. There are still urgent challenges to ensure funding 
and raise public awareness.  

The main research question that aligns with the task of analysing the sustainability in energy sector 
and related industries, as well as identifying the impact of technological trends and changes on the 
future labour market and vocational education and training is: 

"What are the current and emerging trends in sustainable energy and related industries, and how do 
they impact the qualifications needed for the future labour market and the relevance of vocational 
education and training in meeting these needs?" 
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Partial research questions corresponding to the main research question and align with the task 
outlined in the study: 

I. What are the primary technologies and systems being used in sustainable energy (and five 
related industries)? 

II. How are these technologies and systems expected to evolve and develop in the future? 

III. What are the current and projected workforce needs and skills gaps in sustainable energy and 
related industries? 

IV. How are vocational education and training programs currently addressing these workforce 
needs and skills gaps? 

V. What strategies and policies can be implemented to modernize vocational education and 
training programs to better align with the evolving needs of sustainable energy and related 
industries? 

VI. How can vocational education and training providers, industry, and policy makers collaborate 
to create more effective workforce development programs and address the anticipated skills 
gaps in sustainable energy and related industries? 

The SECOVE project is a collaborative effort by partners from five European countries (Greece, 
Portugal, Spain, Italy and Slovakia). The aim of the SECOVE project is to develop a comprehensive 
understanding of sustainable energy and to identify opportunities for further development in the field 
of vocational education and training (VET). Thus, this study is focusing on the current state of the 
industry, the challenges facing it, and the potential opportunities for the future. It will consider the 
economic, social, and environmental aspects of the SES, as well as the role of policy and other 
stakeholders.  

The project will also investigate the need for VET courses and qualifications in sustainable energy, and 
the potential for further development of VET. The project partners will work together to develop a set 
of recommendations for the future development of VET in sustainable energy.  

The findings of the research will be used to inform the development of VET courses and qualifications 
in the sustainable energy, and to help ensure that VET is tailored to the needs of the SES and five 
related industries. In the end, it will be used to inform the development of Centres of Vocational 
Excellence (COVEs) in the five countries involved in the project. The COVEs will be dedicated to the 
development of skills and knowledge related to sustainable energy, and will provide a platform for 
collaboration between industry, education and research.  
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The development of the COVEs will contribute to the growth of sustainable energy by providing trained 
personnel, and by encouraging innovation and collaboration. It will also provide an opportunity for 
students and professionals to gain hands-on experience in sustainable energy. The study will consider 
the economic, social, and environmental aspects of the industry, as well as the role of policy and other 
stakeholders.  
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2 Sustainability in the energy sector 

In this chapter the path towards climate neutrality (until 2050) will be highlighted. EU strategies and 
policies towards the sustainability of the energy sector for 2030 (and eventually 2050) will be 
presented. The contribution of SECOVE’s project to this goal will be underlined. 

A. Definition of sustainability in energy sector: A definition of the (rather complicated and complex) 
sector is needed, its evolution and composition, leading to a justification of the five sectors chosen 
in the study. So, as the term "Sustainable Energy Sector" is, indeed, a bit confusing and misleading, 
the most accurate term that should be used herein is “Sustainable Energy Sources Sector”, which 
in the end leads to the "Sustainability in Energy Sector" (together with all technologies / 
techniques / activities aimed to improve the energy performance of systems, which lead to energy 
savings and the rational use of energy, i.e. to “Energy Efficiency”). 

This term refers to the portion of the economy that encompasses all activities related to the 
production, distribution, and utilization of energy from renewable and environmentally friendly 
sources. It involves the development and deployment of technologies, systems, and practices that 
minimize negative impacts on the environment and promote long-term sustainability. 
Sustainable (renewable) energy sources include but are not limited to solar power, wind power, 
hydropower, geothermal energy, and biomass. These sources are considered sustainable because 
they are naturally replenished and have significantly lower greenhouse gas emissions compared 
to fossil fuels such as coal, oil, and natural gas and are commonly known as Renewable Energy 
Sources (RES). 
 

i. Types of Sustainable – Renewable Energy Sources:  

a. Hydropower: Hydropower is a renewable energy technology that harnesses the 
energy of flowing or falling water to generate electricity. It is one of the oldest and 
most widely used forms of renewable energy, dating back thousands of years. 
Hydropower plants, also known as hydroelectric power plants, convert the kinetic 
energy of moving water into electrical energy through the use of turbines and 
generators. 

b. Solar Energy: Solar energy refers to the energy derived from the sun's radiation. It is 
harnessed through the use of solar photovoltaic (PV) panels or solar thermal systems. 
Furthermore, concentrated solar power is also exploited.  

i. Photovoltaic: Solar PV systems convert sunlight directly into electricity using 
photovoltaic cells. These cells are made of semiconducting materials, such as 
silicon, which generate an electric current when exposed to sunlight. PV 
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panels consist of multiple interconnected solar cells and are commonly 
installed on rooftops, open fields, or solar farms. The generated electricity can 
be used on-site or fed into the electrical grid. 

ii. Concentrated Solar Power: Concentrated Solar Power (CSP) is a form of solar 
energy technology that harnesses the sun's radiation by concentrating it onto 
a smaller area to generate heat, which is then used to produce electricity. CSP 
systems use mirrors or lenses to concentrate sunlight onto a receiver, typically 
located at the top of a tower or within a parabolic trough. 

iii. Solar Thermal Systems: Solar thermal systems capture the sun's heat and use 
it for various applications, such as water heating, space heating, or electricity 
generation. These systems typically use mirrors or lenses to concentrate 
sunlight onto a receiver, which transfers the heat to a fluid (usually water or 
oil). The heated fluid is then used to generate steam, which drives a turbine 
connected to a generator to produce electricity. Solar thermal systems can 
also directly heat water for residential or commercial use. 

c. Wind Energy: Wind energy (onshore) refers to the power generated by harnessing the 
kinetic energy of moving air. It is a renewable and clean energy source that converts 
wind into electricity through the use of wind turbines. Wind energy has gained 
significant traction worldwide as a key component of the transition towards 
sustainable energy systems.  

d. Offshore Wind: It refers to the generation of electricity from wind turbines located in 
bodies of water, typically in coastal areas or offshore. Compared to onshore wind 
farms, offshore wind farms harness the stronger and more consistent winds found at 
sea, offering unique advantages and challenges. Offshore wind energy has seen 
significant growth in recent years and is considered a crucial component of the 
renewable energy transition. Continued advancements in technology, cost reductions, 
and regulatory support are driving the expansion of offshore wind farms, contributing 
to the decarbonization of the energy sector and reducing reliance on fossil fuels. 

e. Geothermal: it is a renewable energy source that harnesses the heat stored beneath 
the Earth's surface. It utilizes the natural heat generated by the Earth's core and the 
heat trapped in rocks and fluids in the subsurface to generate electricity or provide 
direct heating and cooling. 

f. Biomass: Biomass energy refers to the energy derived from organic matter, such as 
plants, agricultural residues, forestry waste, and dedicated energy crops. It is a 
renewable energy source that can be used for heating, electricity generation, and 
transportation fuel. 
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g. Ocean energy: it refers to the energy that can be harnessed from the ocean's vast 
resources, including waves, tides, currents, and temperature gradients. It is a form of 
renewable energy that has the potential to contribute significantly to the global 
sustainable energy mix. However, there are challenges associated with ocean energy, 
including high upfront costs, potential environmental impacts, and technological 
limitations.  

h. Hydrogen energy: it refers to the utilization of hydrogen as a fuel source for various 
energy applications. It is considered a versatile and potentially clean form of energy 
that can be produced from a variety of sources and used in multiple sectors, including 
transportation, industry, and power generation. Efforts are underway worldwide to 
advance hydrogen technologies, improve efficiency, reduce costs, and establish a 
hydrogen infrastructure. 
 

ii. Related sectors to SES: Sustainability in Energy Sector encompasses various industries and 
subsectors, including renewable energy generation (e.g., solar and wind farms), energy storage 
technologies (e.g., batteries), energy-efficient buildings, sustainable transportation (e.g., 
electric vehicles), and energy management systems. It also involves research and development 
efforts to improve the efficiency, affordability, and scalability of sustainable energy 
technologies. 
The growth of SES is driven by the increasing recognition of the need to mitigate climate 
change, reduce dependence on finite fossil fuel resources, and enhance energy security. 
Governments, businesses, and individuals are increasingly investing in and transitioning 
towards sustainable energy solutions to achieve a more sustainable and resilient energy 
future. 
 

B. European Union and sustainable energy targets  
 
The European Union has experienced consistent growth in renewable capacity over the past five 
years compared to 2010-2015. However, it is expected that the pace of expansion will more than 
double from 2022 to 2027 [1]. Since the introduction of the Renewable Energy Directive in 2009, 
the share of renewable energy sources in energy consumption has increased from 12.5% in 2010 
to 21.8% in 2021. Sweden had the highest share of renewables in consumption (62.6%), ahead of 
Finland (43.1%) and Latvia (42.1%), as reported to Eurostat [2]. The European Union has proposed 
even more aggressive goals under the REPowerEU package, aiming to eliminate Russian fossil fuel 
imports by 2027 [1]. In the following picture the Timeline for renewable energy in the EU is 
presented starting from 1997 until 2023 [2].  
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On March 2023, the European Parliament and the Council reached a provisional agreement [3] to 
reinforce the EU Renewable Energy Directive 2018/2001/EU [4]. This agreement enhances the 
implementation of the "Fit for 55" [5] legislation, which aims to fulfill the objectives of the 
European Green Deal [6] and the REPowerEU [7] initiative. This provisional agreement currently 
requires formal adoption by the European Parliament and the Council. Once this process is 
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completed, the new legislation will be published in the Official Journal of the Union and enter into 
force [3]. A detailed description of its context is described in the Box:  
 

European Green Deal: EU agrees stronger legislation to accelerate the rollout of renewable 
energy [3] 

One of the key outcomes of the agreement is the increasing of the EU's binding renewable 
energy target for 2030 to a minimum of 42.5%, surpassing the current target of 32% and 
nearly doubling the existing share of renewable energy in the EU. Additionally, the target 
for the EU is to achieve 45% of renewables by 2030. 
The agreement raises the EU's binding renewable target for 2030 to a minimum of 42.5%, 
up from the current 32% target and almost doubling the existing share of renewable 
energy in the EU. Negotiators also agreed that the EU would aim to reach 45% of 
renewables by 2030. 
 
The agreement reaffirms the EU's determination to gain its energy independence through 
a faster deployment of home-grown renewable energy, and to meet the EU's 55% 
greenhouse gas emissions reduction target for 2030. A massive scaling-up and speeding-
up of renewable energy across power generation, industry, buildings and transport will 
reduce energy prices over time and decrease the EU's dependence on imported fossil 
fuels. 
 
A larger share of renewables to achieve a decarbonized economy 
 
Permitting procedures will be easier and faster under the new law. Renewable energy will 
be recognized as an overriding public interest, while preserving a high level of 
environmental protection. In areas with high renewables potential and low environmental 
risks, Member States will put in place dedicated acceleration areas for renewables, with 
particularly short and simple permitting processes. The provisional agreement also 
enhances cross-border cooperation on renewables. 
 
The agreement includes targets and measures to support the uptake of renewables across 
various sectors of the economy. The revised Directive strengthens annual renewables 
targets for the heating and cooling sector and for renewable energy used in district heating 
systems. It introduces a specific renewable energy benchmark of 49% for energy 
consumption in buildings by 2030 to complement EU buildings legislation and guide 
Member States' efforts. 
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As a key energy-consuming sector, industry is included for the first time in the Renewable 
Energy Directive. The agreement establishes indicative targets (1.6% of annual increase in 
renewable energy use) as well as a binding target to reach 42% of renewable hydrogen in 
total hydrogen consumption in industry by 2030. The agreement also reinforces the 
regulatory framework for renewable energy use in transport (14.5% greenhouse gas 
intensity reduction or 29% share of renewable energy in final energy consumption), 
including a combined sub-target of 5.5% for advanced biofuels and renewable fuels of non-
biological origin, including a minimum level of 1% for renewable fuels of non-biological 
origin. These targets support the EU's ambitions on renewable hydrogen roll-out. 
 
The agreement also contains provisions to support energy system integration via 
electrification and waste heat uptake as well an enhanced system of guarantees of origin 
to improve consumers' information.  
 
A more sustainable use of bioenergy in line with ambitious climate goals 
 
The agreement strengthens the bioenergy sustainability criteria, in line with the increased 
climate and biodiversity ambition of the European Green Deal. In the future, these criteria 
will apply to smaller installations (equal or above 7.5 MW) rather than the 20 MW 
threshold under the current directive. The agreement includes provisions to ensure that 
forest biomass is not sourced from certain areas with a particular importance from a 
biodiversity and carbon stock perspective. In addition, the agreed rules establish that 
woody biomass will have to be used according to its highest economic and environmental 
added value (so-called cascading use). Financial support will be banned for energy 
produced through the use of saw logs, veneer logs, industrial grade roundwood, and 
stumps and roots. 

 
 
 

C. Contribution of SECOVE project  
The project SECOVE aims to contribute to the above targets of EU decarbonization, by creating a 
well-trained labor force in sustainable energy and by establishing a network of cooperation among 
Centres of Vocational Excellence (CoVEs) in the partner’s countries. This document contributes to 
this target by indicating the way VET qualifications in Europe can relate more to the current and 
future needs of sustainable energy market. For more relevant results for the partner’s Regions, 
this study focuses at bridging the RIS3 Smart Specialization Strategies with VET education in the 
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respective Regions (Košice-Slovakia, Lazio-Italy, Basque Country-Spain, Porto Metropolitan Area-
Portugal, Attica-Greece), in order to promote employability, innovation, education, social 
inclusion and sustainable energy.  

a. Research and Innovation Strategies for Smart Specialisation (RIS3) 

European national and regional authorities are encouraged to develop smart specialization 
strategies through an entrepreneurial discovery process. This approach aims to enhance the 
effectiveness of the European Structural Investment Funds (ESIF) and foster greater synergies 
among various EU, national, and regional policies, as well as public and private investments. The 
goal is to promote more efficient utilization of the ESIF and maximize the impact of investments 
in support of innovation and economic growth. 

 
National/regional research and innovation strategies for smart specialisation (RIS3) are integrated, 
place-based economic transformation agendas that do five important things [8] 
1. They focus policy support and investments on key national/regional priorities, challenges and 

needs for knowledge-based development, including ICT-related measures;  
2. They build on each country's/region’s strengths, competitive advantages and potential for 

excellence;  
3. They support technological as well as practice-based innovation and aim to stimulate private 

sector investment;  
4. They get stakeholders fully involved and encourage innovation and experimentation;  
5. They are evidence-based and include sound monitoring and evaluation systems.  
 
Each region is welcome to design its RIS3 in order to benefit from this initiative by following a 
specific procedure [8]:   

 Analysis of the regional context and potential for innovation, 
 Set up of a sound and inclusive governance structure, 
 Production of a shared vision about the future of the region, 
 Selection of a limited number of priorities for regional development, 
 Establishment of suitable policy mixes, 
 Integration of monitoring and evaluation mechanisms. 

The entrepreneurial discovery process uses the business knowledge existing in a country/region 
adopting an entrepreneurial approach in the sense of focusing on market opportunities, 
diversification with respect to other countries/regions, risk taking (and management) and seeking 
alliances for optimizing access to resources and their use (natural, financial and intellectual 
resources, market knowledge, etc.). This means that the policy making bodies will have to engage 
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all stakeholders in the area of innovation (businesses, technology and competence centers, 
Universities and public bodies, scientific and technological parks etc.) in an entrepreneurial 
process for designing the smart specialization strategy [9]. 

SECOVE’s partners have taken under consideration the RIS3 of their Region when deciding which 
sector needed to be further studied and analyzed in this document (see also below).  

 

b. VET and Centres of Vocational Excellence in Europe  

European Union has been a supporter of education and training since the beginning of its 
establishment, by creating respective policy documents and conducting reports. Kew policy 
landmarks are indicated in the following Box, as also mentioned in the JRC Science for Policy 
Report “The role of Vocational Education and Training in Smart Specialisation Strategies” [10]. 

Selected Key EU Documents [10] 
 
1990: Memorandum on Vocational Training in the European Community in the 1990s 
2002: Launch of Copenhagen Process and The Copenhagen Declaration for enhanced European 

cooperation in vocational education and training. 
2004: Maastricht Communiqué 
2010: Bruges Communiqué - VET providers to collaborate with enterprises, design centres, 

cultural sector, and HE in forming "knowledge partnerships" 
2012: Rethinking Education Communication called on Member States to promote "highquality 

dual VET systems, aligning VET policies with regional/local economic development 
strategies namely for smart specialisation" 

2015: Riga Communique set out the deliverables for European cooperation on vocational 
education and training for the period 2015-2020 

2016: New Skills Agenda for Europe  
2017: Strengthening Innovation in Europe's Regions: Towards resilient, inclusive and 

sustainable growth at territorial level was the first document dedicated to Smart 
Specialisation that strongly promoted the role of VET 

2018: Platforms of Centres of Vocational Excellence: Networks of VET institutions will be tasked 
to link their activities with S3 and cooperate at European level with the support of the 
Erasmus+ programme. 
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Furthermore, on 2020 The European Commission has published its European Skills Agenda [11] 
for sustainable competitiveness, social fairness and resilience. COVID-19 pandemic accelerated 
the digital transformation  [12] to the training and education systems. In addition to this 
acceleration, the EU recognizes the need for reskilling and upskilling of workers due to various 
changes such as the commitment to green and digital transitions, the transition to a climate-
neutral economy, the advancement of AI, demographic changes. The European Skills Agenda is 
meant to help up- and re-skill workers through partnering Member States, companies and social 
partners to work together for change, by empowering people to embark on lifelong learning, and 
by using the EU budget as a catalyst to unlock public and private investment in people's skills [12]. 

To enhance this goal, the EU initiated the 2023 as the European Year of Skills in order to help 
people get the right skills for quality jobs. Furthermore, this initiative targets to help companies, 
in particular small and medium enterprises, address skills shortages in the EU [14] mainly in the 
green and digital transition. The overall objective of this initiative and the related activities is to 
enhance and reassure the social fair and just transition to the new era.  

In a similar context and to reinforce this objective, a link between the Vocational Training and 
Regional market/economy and stakeholders is strongly supported by the EU. The Centres of 
Vocational Excellence initiative (2018) aims to establish trans-national collaborative platforms of 
VET providers, together with relevant stakeholders responsible for economic development, 
innovation and competitiveness policies [10]. The goal is to encourage regional VET institutions 
or a cluster of regional entities to work in collaboration with local/regional stakeholders. The 
exploitation of the RIS3 priorities in combination with the CoVE’s training support targets the 
creation of a local labor force well-trained in the innovations which shall be effective for the 
Region’s development. The strategy in order to achieve that is to integrate technological and 
process innovations, skills and work organization practices, and innovation in low-tech sectors 
which account for the large share of employment in Europe. Policymakers are urged to “integrate 
the VET offer into comprehensive skills and knowledge-based economic development strategies, 
particularly at regional and local level…to attract investments, to clusters, innovation, Smart 
Specialisation strategies and sustainable growth strategies” [10].  

SECOVE project aims to contribute to the above-mentioned initiatives, being in line with EU 
policies and targets. The goal is to provide the CoVEs thorough analysis of the needs in 
qualifications and skills in the specific Regions, enhancing the implementation of the RIS3 by 
supporting the training of the local labor force. Additionally, this target is strengthened by creating 
networks/hubs/liaisons with the industry, research institutes, policy makers, stakeholders and 
businesses in order to work effectively for the fair transition to a sustainable energy system. 
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D. Contribution of this document 
 

In this study, the Consortium’s partners chose to analyze one sector that is related to the 
Research and Innovation Strategies (RIS3) in each Region. In this way, each Region would 
exploit SECOVE project, by integrating the results of this study into the CoVEs and offering 
training courses that shall cover the current and future Qualifications and Skills of the most 
relevant SES workforce for each region. The selected sectors are presented in the following 
Table. 
 

Partner General sector 

TUKE  Green building 

UNIROMA Building and construction industry 

GAIA Cybersecurity, Artificial Intelligence and IT 

ENERGAIA Local administration (municipalities) 

CRES RES Systems 

 
The purpose of this document is: 
a) to analyze the current status of each sector 
b) to identify the gaps in the existing Qualifications and Skills provided by VET – or gained by 

the labor force from experience 
c)  to synthesis the results providing recommendations and suggestions to CoVES, policy 

makers and Stakeholders. 

The methodology used to achieve this purpose is described in the following paragraphs. Each 
section is common for all the analyzed sectors. The general guidelines described below are 
documenting the methodology (gathering the data, analysis and synthesis), which has been 
the foundation for the detailly presented procedure.  

 
a. State of the art and future trends 

This section provides an overview of existing research on technological trends in sustainability in 
energy sector (SES) and their impact on the labor market. It examines the state of the industry of 
sustainable energy and related sectors, the nature of changes and trends that are expected, and the 
current understanding of the impact of these trends on job qualifications. 
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i. Key data need to be introduced (each partner selected what is important for their case and 
region). The proposed research methods are Literature review and Desk research.  

1. Economic and market data - macroeconomic indicators to provide context for 
understanding the industry's performance and potential, market size, growth, trends, and 
segmentation, as well as data on industry players. 

2. Technical - technology data - new technologies, innovations, products and services. 
3. Social data - social trends, consumer preferences, and other demographic information 

that can provide insight into industry's impact. 
4. Environmental data - environmental regulations, sustainability trends, and data on the 

industry's impact on the environment. 
5. Labour data - employment trends, wages, job titles, and educational requirements for 

industry positions. 
6. Government and policy data (EU, countries, regions) - government policies, regulations, 

subsidies. 

ii. Technology foresight of the SES 
The goal of this section is to identify the technological innovations which are expected to grow 
in the future years. The procedure to achieve this goal involves collecting data and information 
on the current state of the sector, analysing trends and anticipating future changes. The 
proposed research methods are Desk research and/ or Focus Groups/Interviews. In SECOVE, 
the technology foresight intents to be used to anticipate changes especially related to skills 
and VET, to identify opportunities for collaboration between industry, education, and 
research. 

 

b. Qualifications and skills 

In this section, the analysis is focusing in the qualifications of the labour force and is tending to relate 
the outcomes with the VET system. The methodology used, as shown in the following scheme, is 
consisted by three steps/ procedures: 
1. List the existing Qualifications and Skills (Q&S) of the labour force related to SE and the respective 

Industry; 

2. List the required Q&S of the labour force that are needed in order to meet the demands of the 
market / industry by 2030; 

3. Compare and synthesize the two lists and identify the present gaps. 
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Methodology for the identification of training needs. 

 

c. Synthesis- recommendations  

The analysis made in the subchapters of this study has resulted to the outcomes, which are 
synthesized to the final chapter in order to provide recommendations for policy makers for the 
modernization of VET. Each partner presents the suggestions and following steps which are 
necessary in order to achieve the initiated target. All the outcomes are gathered and further 
analyzed to the final chapter of this document “Conclusions- recommendations- outcomes” which 
combines the propositions into a core strategy for the VET system and its stakeholders which 
could enhance the fair transition to the EU’s clean energy targets.  
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3 Analysis of selected industry sectors in five EU countries  

3.1 Green buildings industry, Košice Region, Slovakia  

3.1.1 The Green Buildings industry   

The green building industry (GBI) refers to the practice of creating environmentally responsible and 
resource-efficient structures and using processes throughout a building's lifecycle. It is a holistic 
concept that starts with the understanding that the built environment can have profound effects, both 
positive and negative, on the natural environment, as well as on people's health and well-being. Green 
construction is a philosophy and process that makes the creation and usage of the built environment 
friendly to the natural environment. Therefore, the green building industry [1] encompasses various 
practices aimed at reducing environmental impact while promoting sustainability. Green Industry 
means economies striving for a more sustainable pathway of growth, by undertaking green public 
investments and implementing public policy initiatives. The energy sector has responded to the shift 
towards green buildings by recognizing the critical role that buildings can play in meeting climate 
change ambitions. The implementation of energy efficiency improvements in the building sector 
requires developing innovative, reliable and high-quality technologies and infrastructure. 

According to EPA (epa.gov, [18]) we can define impacts of the built environment as presented in Box 
1:  

BOX 1 

Built life cycle 
Environment: 

   Consumption:   Environmental 
Effects: 

Final Effects: 

Siting Energy Waste Harm to Human Health 
Design Water Air pollution Environment 

Degradation 
Construction Materials Water pollution Loss of Resources 
Operation Natural Resources Indoor pollution 

 

Maintenance 
 

Heat islands 
 

Renovation 
 

Stormwater runoff 
 

Deconstruction 
 

Noise 
 

        
 

Commonly used definitions of the sustainability in energy sector include increasing the production of 
renewable energy, making safe energy universally available, and practicing energy conservation. 
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Contribution between the green building industry and sustainable energy is essential for achieving 
sustainable goals in green building projects. 

Green buildings are responsible for around 33-35% of greenhouse gas emissions, making them a major 
contributor to climate change. To reduce this impact, green buildings must incorporate measures that 
are environmentally friendly and resource-efficient across the building lifecycle [2]. 

 

Figure 1 Green building and its impact on other spheres  

(Source: [3]) 

To deal with the various problems the construction industry is facing, the concept of green buildings 
(GBs) has been gradually shaped and put forward and green building rating systems (GBRSs) have been 
developed. The concept of GBs covers a wide range of elements, and its definition is constantly 
updated depending on country origin and as the construction industry develops (Table 1.). 

Table 1 Example of GB definition in the world [4] 
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Country  Definition 

USA 

A GB is a building that, in its design, construction, or operation reduces or eliminates 
negative impacts, and can create positive impacts, on our climate and natural 
environment 
Green building is the practice of creating structures and using processes that are 
environmentally responsible and resource-efficient throughout a building’s life cycle, 
from siting to design, construction, operation, maintenance, renovation, and 
deconstruction  
The planning, design, construction, and operations of buildings with several central, 
foremost considerations: energy use, water use, indoor environmental quality, material 
use, and the building’s effects on its site 

UK 
The GB Certification BREEAM could represent the concept of GBs that are more 
sustainable environments that enhance the well-being of the people who live and work in 
them, help protect natural resources, and make more attractive property investments 

EU  
A Sustainable Building contributes in some way to preserving the environment, also 
increasingly extends to the idea of the well-being of the occupants, both in terms of 
space usage and air quality 

Germany 
Sustainable building means using and introducing available resources consciously, 
minimizing energy consumption and preserving the environment 

France 
Certificated sustainable building endorse the overall performance of a building and that 
of the four areas considered by the certification scheme: energy, environment, health 
and comfort 

Australia 
Green Building incorporates principles of sustainable development, meeting the needs of 
the present without compromising the future 

Japan 

A sustainable building (green building) is one which is designed: (1) to save energy and 
resources, recycle materials, and minimize the emission of toxic substances throughout 
its life cycle; (2) to harmonize with the local climate, traditions, culture, and surrounding 
environment; and (3) to be able to sustain and improve the quality of human life while 
maintaining the capacity of the ecosystem at the local and global levels 

China 

Green building refers to a building that saves resources to the extent within the whole 
life cycle of the building, including saving energy, land, water, and materials while 
protecting the environment and reducing pollution so it provides people with a healthy, 
comfortable, efficient use space, and works in harmony with nature 

Singapore 
Green building is energy and water efficient, with a high quality and healthy indoor 
environment, integrated with green spaces and constructed from eco-friendly materials 
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BOX 2  

Slovak Republic (SR) 

We can define the green building as an energy-efficient building that has a high-quality indoor 
environment, uses water management methods, circular economy principles and sustainable 
materials, and at the same time has a positive impact on the surrounding environment. It is an 
environmentally sustainable building, designed, constructed and operated to minimise the total 
environmental impacts.  

Goals 
 economy-wide energy savings of 30.3% by 2030 
 from 2021 all new buildings are required to be 'nearly zero-energy buildings' (NZEB)  
 national target for greenhouse gas emissions in non-ETS sectors is -20% compared to the 2002 

level 
 planned total share of renewable energy sources (RES) for 2030 is 19.2%, (lower than the EU's goal 

of 32%.) 
 achievement of economy-wide energy savings and reduce greenhouse gas emissions while 

promoting renewable energy sources and nearly zero-energy buildings 
 defining policies   

The interrelations between the green building industry with RIS3 can be inferred that RIS3 SR aims to 
promote research and innovation in sustainable construction. 

However, even green buildings have their advantages and disadvantages. On the one hand, they can 
bring long-term economic benefits to owners and create a healthy and pleasant indoor environment 
for occupants. On the other hand, the initial costs of building and implementing green technologies 
can be high, the availability of certain materials or technologies may be limited, and the savings and 
returns may prove to be poorly estimated. In addition, the effectiveness of green building strategies 
may depend on factors such as climate, location and building. Green Building Pros & Cons are 
presented in BOX 3. 
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BOX 3    
Green Building Pros & Cons Summary List 
                                                                                                          
               Green Building Pros                                                        Green Building Cons 

Energy-efficiency improvements High construction costs 
Water preservation Technology relatively new and immature 
Less waste Hard to find qualified workers 
Better recycling Maintenance issues 
Protection of our natural resources Technology issues 
Less particle pollution Unclear long-term effects and risks 
Less air pollution Indoor air temperature may vary 
Overall health improvements Financing may be an issue 
Higher property value Design of green buildings can be exotic 
Sustainable construction practice Lack of availability of green materials  

Source: [5] 

In addition to contribution between the green building industry and sustainable energy sector, it is 
also important to ensure that formal policies, standards, and incentives are in place to support green 
buildings. This will help to reduce energy consumption and environmental impact while continuing to 
refine mechanisms for implementing green buildings in the future. Also, deficiencies in the supply of 
skills and training for green building can function as an important barrier to progress. EU is 
implementing strategies towards green transition. 

3.1.1.1 Status Quo of the Green Buildings industry   

The EU is implementing various policies and targets, legislative measures and initiatives on green 
buildings, such as the Green Deal and the Circular Economy Action Plan. Targets are being set, the 
feasibility of which can be debated. European countries are nowadays embarking on a transition 
towards climate neutrality, digital leadership and net-zero technologies. Driven by the combined 
energy and climate crises, the European Union is becoming more and more aware of the need to switch 
to a green economy.  

The EU has set three key targets for 2030 on greenhouse gas emissions reduction, renewable energy 
share, and energy efficiency. The EU wants to accelerate the take-up of renewables to contribute to 
reducing net greenhouse gas emissions by at least 55% by 2030 [6], while the 2030 Climate and Energy 
Framework maintains the target structure of the EU's 2020 Package, which aims to cut greenhouse gas 
emissions by 20 percent, increase renewable energy share, and improve energy efficiency [7]. The 
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European Union's 2030 climate and energy package introduced fundamental changes compared to its 
2020 predecessor. 

EU has implemented a number of legislative measures to promote the green industry sector. This 
includes repurposing existing EU funds, faster approval of green projects, and drives to boost skills and 
secure supplies of critical raw materials [8]. The EU Climate Law requires that all EU policies contribute 
to achieving the EU Green Deal objective. The EU Green Deal also includes actions to strengthen the 
decarbonisation efforts in industry, such as product sustainability and the supply of raw materials. The 
adopted Circular Economy Action Plan presents opportunities for SMEs which are already producing 
food and textiles in conformance with sustainability standards [9]. Additionally, the EU Biodiversity 
strategy will work in tandem with the Farm to Fork strategy by focusing on restoring forests, soils and 
wetlands and creating green spaces in cities. To address legislative gaps that hinder improving 
biodiversity standards across the EU, the EU will implement a new Nature Restoration Act. In order to 
incentivize investments necessary for climate action while maintaining protection against carbon-
leakage risk, the European Commission outlined several industry-focused proposals in its Fit for 55 
package. These include tighter regulations on emissions trading schemes and effort sharing 
regulations, complemented by a carbon border adjustment mechanism (CBAM) [10].   

The green building industry has seen rapid growth in recent years, with the global buildings 
construction market projected to reach $11,121.90 billion by 2030. This growth is being driven by a 
growing global focus on green construction methods to fulfil sustainability goals [9]. This is part of the 
EU's plan to reduce net greenhouse gas emissions by at least 55% by 2030. To achieve this goal, the 
European Commission has proposed amending the Renewable Energy Directive, which seeks to 
increase the current target to at least 40% renewable energy sources in the EU’s overall energy mix by 
2030 [6]. 

Buildings are responsible for approximately 40% of energy consumption and 36% of CO2 emissions in 
the EU. The efficiency of energy use for heating, cooling, lighting, etc., the thermal insulation and other 
characteristics of private and public buildings, which result from their construction and/or their use, 
determine the level of energy consumption and CO2 emissions that a building is responsible for. 
Improved building materials with enhanced insulation properties, energy saving systems and devices, 
even renewable energy generation capacity, have been introduced to reduce the carbon footprint of 
buildings with the end goal of a decarbonised building stock by 2050.  

The EU has established a legislative framework to facilitate this transition. It includes the Energy 
Performance of Buildings Directive (EPBD) and the Energy Efficiency Directive, which have been 
recently amended as part of the Clean Energy for All Europeans packages. While making sure that the 
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carbon footprint of buildings is reduced, it is equally important to ensure the building sector’s 
resilience vis-à-vis future climatic conditions and extreme weather events.  

Building codes increasingly foresee measures in that regard, as part of a broader effort to minimise 
the adverse effects of climate change on core human infrastructure. Several measures are actually of 
dual use, for example reducing the energy needed to heat buildings, while also insulating the buildings 
from the higher external temperatures on warm days. Improving the energy performance of Europe's 
building stock is crucial, not only to achieve the EU's 2020 and 2030 targets but also to meet the longer-
term climate objectives as laid down in the low carbon economy roadmap 2050 [11]. 

BOX 4 

The average performance of green buildings to non-green buildings comparison: 

 13% lower maintenance costs;  
 24-50% lower energy consumption;  
 33-39% lower CO2 emissions;  
 40% less water consumption;  
 70% less solid waste in landfills;  
 27% higher user satisfaction  
 

Source: [12] 

Another very important from the economical point of view is the payback period for the investment in 
green buildings. This issue is crucial for many investors. Payback period is particularly essential for 
certain commercial markets such as office, multi-residential housing or hotels, in which properties 
regularly change ownership. According to several studies focus on problematics of green buildings, 
e.g., the median payback period is 8 years. Payback period for cost of a green retrofit or renovation 
projects is a median 6 years [13]. 

Additionally, Slovakia's 'Integrated National Energy and Climate Plan for 2021 to 2030' (will be updated 
in June 2023) framework aims to increase the share of renewables in the energy mix to at least 32% 
by 2030. These initiatives demonstrate a commitment to transitioning to a circular, sustainable, and 
low-carbon economy by 2040. 

Buildings are a global scale mainly measured on the basis of certification systems. Certification of 
green buildings is an indicator of quality and also a guarantee of comprehensive embodiment of 
buildings. They demonstrate that buildings are made from quality materials, they are environmentally 
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friendly and users have created a suitable environment for their daily activities. At present widespread 
use of certification systems is in the construction industry all around the world. Box 5 shows 
advantages and disadvantages of rating systems. 

BOX 5 
The main benefits of using rating systems are competitive: 

advantage disadvantage 
 marketing; provides ability to create 

better design and realization of 
buildings 

 additional costs and time during the 
planning and realization 

 buildings are more environmentally 
friendly 

 difficulties with rating systems 

 opportunity to obtain financial 
support from government or 
municipality 
 

 difficulties with documentation processes 

According to experts from Yale University, the four most common green building certifications include 
LEED (Leadership in Energy and Environmental Design), WELL, the Living Building Challenge, and 
Energy Star. LEED certification is the most common certification found around the world. A study 
conducted in 2016 compared the energy use of large green office buildings with similar non-green 
buildings. The results showed that, on average, LEED certified buildings used 18-39% less energy per 
square foot than their conventional counterparts [14]. Another study found that LEED office buildings 
used 10-15% less site energy than comparable conventional buildings [15]. 

In conclusion, green buildings are designed to be more energy-efficient than non-green buildings. 
Studies have shown that LEED-certified office buildings use less site energy than comparable 
conventional buildings. Green building strategies can include passive design, green roofs, energy-
efficient lighting, HVAC systems, and renewable energy production on-site via solar panels. Ensuring 
energy efficiency in green buildings means integrating smart technologies during construction and 
strategically using them in everyday life. 

3.1.1.2 Major technological changes in the Green Buildings industry (GBI)   

The clean energy and sustainability economy continues to be a large and growing source of jobs all 
over the world. Technological progress is one of the drivers to finding lasting solutions to both 
economic and environmental challenges, such as providing new jobs and promoting energy efficiency. 
Promoting sustainable industries, and investing in scientific research and innovation, are all important 
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ways to facilitate sustainable development. A wide range of existing occupations are affected, but in 
some cases new occupations are in five occupational clusters for green buildings BOX 6: 

BOX 6 

Five different occupational clusters for green buildings:  

1.Site and design 4.Renovation and deconstruction 

2.Construction 5. Education and policy, promotion 

3.Operation and maintenance, controlling  

Source:[16]   

The sustainable energy sector has created many new jobs in recent years. According to a report by the 
International Labor Organization (ILO), worldwide employment in the renewable energy sector 
reached 12.7 million last year, a jump of 700,000 new jobs in just 12 months. The report also 
highlighted the need for skills development and inclusivity for clean energy transitions to ensure that 
workers have access to jobs related to clean energy technologies.  

Therefore, technological change has major impact on professions and specializations related to the 
sustainable energy sector.  

  BOX 7 
                  Drivers of skills change 

 
                  Green structural change 

 Change in the natural or build 
environment  Need of additional jobs/specialisation 

 Policy or regulation  Substituted jobs  

 New technologies  Certain jobs may be eliminated without 
direct replacement 

 Markets for green industries (competitive 
advantage)  Many existing jobs will be redefined 

 Consumer habits  New jobs created will offset those lost 
 People with the right skills can act as 

drivers of change in the green building 
sector  

  

 But those who will get green jobs are not 
necessarily those who will have lost their 
jobs  

Source: [16] 
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On February 24th, 2023 the panel discussion of Focus group consisted directly of stakeholders, civil 
engineering chamber representatives, university representatives, designers and energy auditor, 
experts took interesting and high-quality discussions that identified the trends on technological 
changes in GBs and their impact on qualifications and skills in our country. In SR there is still the huge 
potential in applying a green concept in the sector of existing residential buildings and the public 
buildings sector and related education at universities and creation of vocational centers of excellence 
as well. The conclusions of experts, literature review (based on outputs of ILO report: [16]) and current 
state of art is presented in the following table 2: 
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Table 2 Technological change 
Green Architecture 

design of buildings with the lowest possible negative impact on the surrounding environment by using sustainable materials and energy sources in construction 

Technological change                                         Affected professions / specializations 

1. Bioclimatic design and Biomimicry 
 

(both approaches aim to create high-
performing buildings that are energy-
efficient and environmentally friendly) 

 
 
 

Technology 
The bioclimatic design focuses on designing 
buildings based on local climate conditions 

and human comfort requirements, 
biomimicry focuses on emulating nature's 

designs to create more sustainable 
structures. 

Si
tin

g 
an

d 
D

es
ig

n Conception Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Planning Architectural Technicians / Technical Drawing Specialists 
Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation 
specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

Installation 

Building Site Supervisors, Site Engineers and Site Architects, Environmental health and safety specialist 

Conservation 

Insulation Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; Technician 
Painters/Decorators, as well as semiskilled occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers; Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management  
(energy efficient appliances and lighting technologies) 
Storage and Distribution Managers 

Water  
Plumbers, Green plumbers; Installers 
Electricians and IT Technicians 

Building Level RE  

Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet  
Installers other Biomass Heating systems 
Installers of Mass Heating  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Heat Pump Installers 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
Biomimicry includes biomimicry 

specialists, researchers, designers, 
engineers, and educators. 

Developing skills in bioclimatic design 
requires a multidisciplinary approach 
that combines knowledge of climate 
science, materials science as well as 

energy efficiency and sustainable 
building practices. 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization 
Roofers, Builders 
Weatherization Installers and Technicians 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power Electricians and Maintainers of Energy Management Systems 

Water  
Maintainers, 
Electricians and IT Technicians 

Building Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating  
Heat Pump Maintainers 

Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors,  
Quality Controllers, Energy efficiency analyst 
Inspectors, Certifiers, Diagnostics, Facility Manager, Intelligent green building manager  

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers, Sustainable design specialist 
Designing Architectural Technicians / Technical Drawing Specialists 
Advising HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing, Financial Quantitative Analysts 
Financing  Educators and Information Providers, Researchers 

Manufac. 
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 

IT & System Technicians 
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Green building 
clients 

Developers 
Energy Managers 
Householders  
Facilities Managers  
Building Managers 
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Technological change  

Affected professions / specializations 

2. Green insulation 
(is insulation that is made from natural, 
recyclable, non-toxic, and eco-friendly 

materials) 
 
 
 
 
 
 

Technology 
Green insulation not only helps reduce 

energy consumption but also helps 
lower carbon footprints and also 

improve the health and comfort of 
building occupants 

Si
tin

g 
an

d 
D

es
ig

n 

Conception Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 

Planning Architectural Technicians / Technical Drawing Specialists 

Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation 
specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation Bricklayers, Carpenters, 
Roofers, Plasterers 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers 

Electricians and IT Technicians 
Conservation of 
Electric Power (not 
electric heating & cooling) 

Electricians and Installers of Energy Management Systems  
(energy efficient appliances and lighting technologies) 
Storage and Distribution Managers 

Building Level 
RE 

Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 

Installers of Mass Heating  
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
Professionals need to be trained on how 
to properly install green roofs, walls, and 
facades and maintenance workers need 

to be trained on how to properly 
maintain these systems in order to 

ensure their effectiveness over time. The 
implementation of green walls involves 
designing supporting structures that are 

purposely designed for climbing plants or 
cascading ground covers. Therefore 

developing skills requires a 
multidisciplinary approach that combines 

knowledge of horticulture, materials 
science as well as energy efficiency and 

sustainable building practices 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization 
Roofer, Builder, 
Weatherization Installers and Technicians 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power Electricians and Maintainers of Energy Management Systems 

Building 
Level RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 

Maintainers of Mass Heating Large Building or 
Heat Pump Maintainers 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n 

  Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 

Designing Architectural Technicians / Technical Drawing Specialists 
Advising HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing, Financial Quantitative Analysts 
Financing  Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 

IT & System Technicians 
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Green building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Technological change  

Affected professions / specializations 

3. Zero-Energy Buildings 
 

(designed and built to consume as 
little energy as possible, and when a 
renewable source of energy is added 
to these buildings, they can produce 

as much energy as they consume) 
 
 
 
 
 

Technology 
Construction of net-zero energy 

buildings requires smart design, solar 
tempering, energy modeling, super-
sealing the building envelope, and 

other features. They use renewable 
technologies to produce energy while 

reducing the overall use of energy 
with highly efficient HVAC systems, 

insulation, and lighting. 

Si
tin

g 
an

d 
D

es
ig

n 
Conception Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 

Planning Architectural Technicians / Technical Drawing Specialists 

Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk 
Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation 

Bricklayers; Carpenters; 
Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers 

Electricians and IT Technicians 
Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems  
Storage and Distribution Managers 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building 
Level RE  

Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 

Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity Remote Sensing Scientists and Technologists 
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Required Specializations: 
Specialized knowledge in sustainable 

building practices is required, 
renewable energy technologies, 

materials science, and engineering 
principles. 

Professionals need to be trained on 
how to properly implement zero-

energy design principles and 
maintenance workers may need to be 
trained on how to properly maintain 

zero-energy systems in order to 
ensure their effectiveness over time. 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenanc

e 

Co
ns

er
va

tio
n 

Insulation/Weatheriz
ation 

Weatherization Maintainers and Technicians 
Semiskilled occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power Electricians and Maintainers of Energy Management Systems 

Water  Maintainers Electricians and IT Technicians 

Building 
Level RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 

Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 
Designing Architectural Technicians / Technical Drawing Specialists 
Advising HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

Education Policy Makers, Urban Planners 
Research Financing 
Financing  Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 

IT & System Technicians 
Developers 
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Green 
building 
clients 

Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants    
Facilities Managers     
Building Managers       
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Technological change  

Affected professions / specializations 

4. Cool-roof systems 
 

(reflect sunlight and absorb 
less heat than traditional 

roofs, reducing the need for 
air conditioning during hot 

weather) 
 
 
 
 
 

Technology 
They are designed to reflect 

more sunlight than 
conventional roofs, which 

helps to lower the 
temperature of the building 

and reduce energy 
consumption for cooling. 

Si
tin

g 
an

d 
D

es
ig

n Conception Construction Company Managers and Business Functions 

Planning 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 

Architectural Technicians / Technical Drawing Specialists 
Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk 
Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; Decorators, as well as 
semiskilled occupations that assist 
Weatherization Installers and Technicians 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers, Green plumbers; HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems  
Storage and Distribution Managers 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building Level 
RE  

Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 

 

Required Specializations: 
Professionals need to be trained on 

how to properly install cool-roof O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  

Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization Weatherization Maintainers and Technicians 
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systems and maintenance workers 
need to be trained on how to properly 
maintain cool-roof systems in order to 
ensure their effectiveness over time. 

The use of cool-roof systems may also 
require specialized knowledge of 
energy efficiency and sustainable 

building practices. 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power 

Electricians and Maintainers of Energy Management Systems 

Water  Maintainers Electricians and IT Technicians 

Building Level 
RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n 

  Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 
Designing Architectural Technicians / Technical Drawing Specialists 
Advising HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable 
Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing 
Financing  Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 

IT & System Technicians 
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Green 
building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Green Infrastructure for GBs 
(in general) 

refers to any practice that uses or replicates natural systems to achieve a desired outcome. It includes green roofs etc., sustainable water management systems.  It can reduce energy use and the urban heat island 
effect, which lowers carbon dioxide emissions from regional electricity generation 

Technological change                                         Affected professions / specializations 
1. Sustainable water 

management 
 

(the energy sector can 
benefit from sustainable 

water management practices 
by reducing water 

consumption, improving 
energy efficiency, and 

minimizing the 
environmental impact of 

power generation) 
 
 

Technology 
Various techniques for 

sustainable water 
management such as 

metering, measuring, and 
managing water use, 

optimizing cooling towers, 
replacing restroom fixtures, 

eliminating single-pass 
cooling, using rainwater 
harvesting systems, grey 

water systems, stormwater 
management,...etc. 

Si
tin

g 
an

d 
D

es
ig

n Conception Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 

Planning Architectural Technicians / Technical Drawing Specialists 

Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects; Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems  
Storage and Distribution Managers 

Water  Plumbers, Installers, Electricians and IT Technicians 
Water resources specialist 

Building Level RE  

Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
SWM requires specialized 
knowledge in hydrology, 

ecology, engineering principles 
as well as energy efficiency and 
sustainable building practices. 

Professionals involved in building 
design and construction need to 
be trained on how to properly 
implement sustainable water 
management principles. and 

maintenance workers need to be 
trained on how to properly 
maintain sustainable water 

management systems in order to 
ensure their effectiveness over 

time 
 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power 

Electricians and Maintainers of Energy Management Systems 

Water  Maintainers Electricians and IT Technicians 

Building Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 

Controlling 
Energy Auditors; Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 
Designing Architectural Technicians / Technical Drawing Specialists 
Advising HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable 

Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

Education Policy Makers, Urban Planners; Financing 
Financing  Educators and Information Providers, Researchers 
Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 

 



 

46 
 

 

 
Technological change  

Affected professions / specializations 

2. Green roofs, walls and 
facades 
(incorporate vegetation 
into building design to 
provide environmental 
benefits) 

 
 
 
 

Technology 
Green roofs, walls, and facades 

can mitigate environmental 
problems such as urban heat 

islands, air pollution, 
stormwater runoff, and loss of 
biodiversity, provide aesthetic 
benefits by adding greenery to 

urban areas. 
 

Si
tin

g 
an

d 
D

es
ig

n Conception 
Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 

Planning Architectural Technicians / Technical Drawing Specialists 

Designing HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Advising 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk 
Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 

Co
ns

er
va

tio
n 

Insulation 

Bricklayers; Carpenters; 
Plasterers; Glaziers; Masons; Roofers; 
Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers 

Electricians and IT Technicians 
Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems  
Storage and Distribution Managers 

Water  Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 

Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 

Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
Professionals need to be 

trained on how to properly 
install green roofs, walls, and 

facades and maintenance 
workers need to be trained on 

how to properly maintain 
these systems in order to 

ensure their effectiveness over 
time. The implementation of 

green walls involves designing 
supporting structures that are 

purposely designed for 
climbing plants or cascading 

ground covers. Therefore 
developing skills requires a 

multidisciplinary approach that 
combines knowledge of 

horticulture, materials science 
as well as energy efficiency and 
sustainable building practices. 

 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power 

Electricians and Maintainers of Energy Management Systems 

Water  Maintainers Electricians and IT Technicians 

Buildin
g Level 
RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 

Designing; Advising  
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable 
Design specialist 

 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

Education; Research;  
Financing  

Policy Makers, Urban Planners 
Financing 
Educators and Information Providers, Researchers 

Manufacturing 
Distribution 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green building clients 
Developers; Energy Managers; Public Servants Working in Procurement and Management of Buildings; Householders and 
Tenants; Facilities Managers; Building Managers 

 



 

48 
 

 
Technological change  

Affected professions / specializations 

3. Vertical farming 
systems (VfS) 

(the energy 
consumption of 
vertical farming 

systems is a significant 
concern for their 

sustainability) 
 
 
 
 
 

Technology 
Energy consumption 

sources in vertical 
farming include 

lighting, heating, 
cooling, ventilation, 

and water 
management 

practices. 

Si
tin

g 
an

d 
D

es
ig

n 

Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk 
Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 
Insulation Semiskilled occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power (not 
electric heating & cooling) 

Electricians and Installers of Energy Management Systems  
(energy efficient appliances and lighting technologies) 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 

 

 

 

Required Specializations: O
p er at
i C o n s e Insulation/Weatherization -- 
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VfS required skills in 
sustainable energy 
management and 

multidisciplinary approach 
that combines knowledge of 

materials science, 
engineering principles as 

well as energy efficiency and 
sustainable building 

practices. Professionals 
involved in building design 

and construction need to be 
trained on how to properly 

implement sustainable 
energy management 

principles and maintenance 
workers need to be trained 

on how to properly maintain 
sustainable energy 

management systems. 

 
Maintenance 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of 
Electric Power Electricians and Maintainers of Energy Management Systems 

Water  Maintainers Electricians and IT Technicians 

Building 
Level RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

 

Designing 
Advising 
 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing 
Financing  Educators and Information Providers, Researchers 
Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green 
building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Renewable energy sources in GBs 

(in general) 
 used in green buildings to reduce negative environmental impacts and promote sustainability 

Technological change                                         Affected professions / specializations 

1. Solar energy (SE) and 
use of photovoltaic 
panels 

 
(is a clean, renewable 
source of energy that can 
be used to power up 
buildings with green 
energy) 
 
 
 
 
 

Technology 
Solar power is generated 

from sunlight, which is 
converted into electricity 

through solar photovoltaic 
panels. 

Si
tin

g 
an

d 
de

si
gn

 

Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation Roofers, Builders, 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems (at 
domestic level - energy efficient appliances and lighting technologies 

Water  Plumbers, Installers, Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required 
Specializations: 

SE requires a 
multidisciplinary 

approach that combines 
knowledge of materials 

science, engineering 
principles as well as 

energy efficiency and 
sustainable building 

practices. Profesionals 
need to be trained on 

how to properly 
implement solar energy 
management principles 

and  maintenance 
workers need to be 
trained on how to 

properly maintain solar 
energy systems in order 

to ensure their 
effectiveness over time. 

 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization Roofers, Builders, 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

 

Designing 
Advising 
 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing 
Financing  Educators and Information Providers, Researchers 
Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 

 

 Affected professions / specializations 
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Technological change  

2. Geothermal, biomass energy 
source and use of the heat pumps 

 
(significantly reduce the negative 
environmental impacts of building 

operations while promoting 
sustainable development) 

 
 
 

 
Technology 

Geothermal energy can be used for 
heating and cooling applications 
through geothermal heat pump 

systems that exchange heat from the 
earth. Biomass energy can be 
generated by burning organic 

material or converting it into liquid 
fuels. Heat pumps, including 
geothermal heat pumps, use 

electricity to move heat from one 
place to another. 

Si
tin

g 
an

d 
D

es
ig

n 

Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Environmental health and safety specialist 

Co
ns

er
va

tio
n 

Insulation Bricklayers; Carpenters; 
Plasterers; Glaziers; Masons; Roofers 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of Electric Power (not 
electric heating & cooling) 

Electricians and Installers of Energy Management Systems  
(energy efficient appliances and lighting technologies) 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating  
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
It requires multidisciplinary 

approach that combines 
knowledge of materials 

science, engineering principles 
as well as energy efficiency and 
sustainable building practices. 

Professionals need to be 
trained on how to properly 
implement geothermal and 

biomass energy management 
principles and install the heat 

pump and maintenance 
workers need to be trained on 

how to properly maintain 
geothermal, biomass energy 

and heat pumps. 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 
Maintenance Co

ns
er

va
tio

n 

Insulation/Weatherization 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n 

 Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing 
Financing  Educators and Information Providers, Researchers 
Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Technological change  

Affected professions / specializations 

3. Seasonal energy storage 
 

(is the process of storing energy 
for extended periods of time, 
such as over the course of a 

season) 
 
 
 

Technology 
Thermal energy storage systems 
are used to store heat in a fluid 
such as water or molten salt, or 

other material. It can be as 
simple as hot-water tanks, but 

more advanced technologies can 
store energy more densely. 

Water sorption-based 
thermochemical storage 
materials are also being 

developed to store energy for 
short-term and extended 

periods. 
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D
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Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 

Co
ns

er
va

tio
n 

Insulation 

Bricklayers; Carpenters; 
Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power (not 
electric heating & cooling) 

Electricians and Installers of Energy Management Systems  
(at domestic level, mostly responsibility of individual householders to choose energy efficient 
appliances and lighting technologies) 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
It requires 

multidisciplinary approach 
that combines knowledge 

of materials science, 
engineering principles as 
well as energy efficiency 
and sustainable building 

practices. 
Professionals need to be 

trained on how to properly 
implement thermal energy 

storage principles and 
maintenance workers 

need to be trained on how 
to properly maintain 

energy storage systems in 
order to ensure their 

effectiveness over time. 
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Maintenance Co

ns
er

va
tio

n 

Insulation/Weatherization 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building 
Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 

Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

 Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education 

Research 
Financing  

Policy Makers, Urban Planners 
Financing 
Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Technological change Affected professions / specializations 

4. Green hydrogen and fuel 
cells 

 
(is a type of hydrogen 

produced by splitting water 
into hydrogen and oxygen 
using renewable electricity 

such as solar or wind power) 
 
 

Technology 
It can be produced from a 

variety of domestic resources, 
including natural gas, nuclear 

power, biomass, and 
renewable power sources. 

Green hydrogen is considered 
a clean energy source because 

it does not produce 
greenhouse gas emissions 
during production or use. 
Fuel cells are devices that 

convert the chemical energy of 
hydrogen into electrical energy 

without combustion. 
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Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 

Co
ns

er
va

tio
n 

Insulation Bricklayers; Carpenters; 
Plasterers; Glaziers; Masons; Roofers; 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  

HVAC Installers 

Electricians and IT Technicians 
Conservation of 
Electric Power (not 
electric heating & cooling) 

Electricians and Installers of Energy Management Systems  
(at domestic level, mostly responsibility of individual householders to choose energy 
efficient appliances and lighting technologies) 

Water  
Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  
Heating / Cooling  

Installers of Solar Thermal Systems 

Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
It requires 

multidisciplinary approach 
that combines knowledge 

of materials science, 
engineering principles as 
well as energy efficiency 
and sustainable building 

practices. 
Professionals need to be 

trained on how to 
properly implement green 

hydrogen and fuel cell 
technology principles and 

maintenance workers 
need to be trained on how 

to properly maintain 
green hydrogen and fuel 
cell systems in order to 

ensure their effectiveness 
over time. 
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Maintenance Co

ns
er

va
tio

n 

Insulation/Weatherization 
Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 
Plasterers; Painters/Decorators, as well as semiskilled 
occupations that assist 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building 
Level RE  Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 

  
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education Policy Makers, Urban Planners 

Research Financing 
Financing  Educators and Information Providers, Researchers 
Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green 
building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Smart systems for GBs 
(in general) 

AI, intelligent energy management systems based on multiple renewable energy sources can be used to optimize energy consumption and reduce negative environmental impacts 

Technological change                                         Affected professions / specializations 
1. Use of smart appliances 
(can be used in green buildings to 

promote energy efficiency and 
responsible energy use) 

 

 

Technology 
Smart, green buildings have 
digital control systems that 

automate building operations 
and smart appliances can work 

together for improved reliability. 
Smart appliances are designed to 
optimize energy consumption by 
using sensors and automation to 
adjust their operation based on 

usage patterns and 
environmental conditions (smart 

thermostats, smart lighting 
systems, and smart power strips) 
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D
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Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 
Co

ns
er

va
tio

n 
Insulation Roofers, Builders 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems 
energy efficient appliances and lighting technologies 

Water  
Plumbers, Installers 
Electricians and IT Technicians 

Building Level RE  

Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
Professionals need to be 

trained on how to 
properly implement 

smart appliance 
installation principles and 

maintenance workers 
may need to be trained 

on how to properly 
maintain smart appliance 

systems. 
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Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization Roofers, Builders 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building Level 
RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io

n   Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable design specialist 

 

Designing 
Advising 
 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education 

Research 
Financing  

Policy Makers, Urban Planners 
Financing 
Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green 
building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers 
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Technological change Affected professions / specializations 
2. Green Artificial intelligent (AI) 

assistants  
(sustainable AI shows intelligent 

solutions from predictive and 
prescriptive energy consumption 

insights to intelligent energy 
generation and distribution) 

 
Technology 

The goal of Green AI is to 
integrate technology and 

sustainability into a unified 
ecosystem, reducing the negative 

environmental impacts of AI 
development and use. AI has 

great potential in cutting down 
on energy waste, lowering costs, 

accelerating clean renewable 
energy use, designing efficient 
district heat pump systems for 
buildings, equipping building 

managers with occupancy data 
for timely heating/ cooling 

decisions. 

. 
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Conception 
Planning 
Designing 
Advising 

Construction Company Managers and Business Functions 
Architects and Civil/Structural/ Environmental Engineers, Sustainable Design Specialists 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, Vegetation specialist, Risk 
Management Specialists 

Co
ns

tr
uc

tio
n 

 
Installation 

Building Site Supervisors, Site Engineers and Site Architects 

Co
ns

er
va

tio
n 

Insulation 
Bricklayers; Carpenters; 
Glaziers; Masons; Roofers 

Efficient Heating 
& Cooling 

Plumbers and Heating Installers  
HVAC Installers 
Electricians and IT Technicians 

Conservation of 
Electric Power  

Electricians and Installers of Energy Management Systems  
(at domestic level, mostly responsibility of individual householders to choose energy efficient 
appliances and lighting technologies) 

Water  Plumbers, Installers,  
Electricians and IT Technicians 

Building Level RE  

Heating / Cooling  

Installers of Solar Thermal Systems 
Installers of Wood Pellet and other Biomass Heating systems 
Installers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Installers  

Electricity 
Installers of Small-Scale Wind Energy Systems 
Remote Sensing Scientists and Technologists 
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Required Specializations: 
Multidisciplinary 

specialization of computer 
scientists and 

mathematicians but also 
from cognitive science, 
cognitive psychology, 

materials science, 
engineering principles as 

well as energy efficiency and 
sustainable building 

practices. Profesionals need 
to be trained on how to 

properly implement Green 
AI principles and 

maintenance workers may 
need to be trained on how 
to properly maintain Green 

AI systems to avoid to 
improve accuracy. 
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Maintenance 

Co
ns

er
va

tio
n 

Insulation/Weatherization Bricklayers; Carpenters; Plasterers; Glaziers; Masons; Roofers; 

Efficient Heating 
& Cooling 

Plumbers and Heating Maintainers 
HVAC Maintainers 
Electricians and IT Technicians 

Conservation of Electric Power Electricians and Maintainers of Energy Management Systems 
Water  Maintainers Electricians and IT Technicians 

Building 
Level RE  

Heating / Cooling  

Maintainers of Solar Thermal Systems 
Maintainers of Wood Pellet and other Biomass Heating systems 
Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems 
Heat Pump Maintainers 
Maintainers of Small-Scale Wind Energy Systems 

Controlling 
Energy Auditors 
Quality Controllers 
Inspectors, Certifiers, Diagnostics, Remote Sensing Scientists and Technologists 

Re
no

va
tio

n 
an

d 
D

ec
on

st
ru

ct
io   Construction Company Managers and Business Functions 

Architects and Civil/Structural/ Environmental Engineers 
Architectural Technicians / Technical Drawing Specialists 
HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, Sustainable Design specialist 

Designing 
Advising 
 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n Education 

Research 
Financing  

Policy Makers, Urban Planners 
Financing 
Educators and Information Providers, Researchers 

Manufact.  
Distribut. 

Manufacturers and Distributors of Green Building Materials and Products 
IT & System Technicians 

Green 
building 
clients 

Developers 
Energy Managers 
Public Servants Working in Procurement and Management of Buildings 
Householders and Tenants 
Facilities Managers  
Building Managers  
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3.1.2 Qualifications and Skills (Q&S) 

The ILO emphasizes the importance of developing skills for green jobs to ensure a just transition to a low-
carbon economy [16]. There will be a need for people whose jobs are not considered green to receive 
training in skills to enable changes that will improve sustainability. For example, a change to building 
regulations designed to improve energy efficiency creates a one-off change in skills requirements across a 
range of occupations in the construction sector, and a consequential requirement for training to meet these 
skills need. Researching these occupations, skills and training and education needs means looking beyond 
the core green industries. Table 3 present Current, Future Q&S needs and present gaps. 

Table 3: Current Q&S, Future Q&S needs and present gaps  

1.Green 
architecture 
technology  

Q&S Technical skills/soft skills 

 Zero-Energy 
Buildings 
 

 Cool – roofs 
systems 

 
 

Current 
Q&S 

Current technical skills for zero energy building and cool-roofs systems include design for an 
energy-efficient building/system, utilization of green construction technology, super-
insulation and super-sealing of the building envelope, optimization of HVAC systems, and 
implementation of renewable energy, SWM methods etc. 
Soft skills include: interpersonal and communication skills as well as professionalism, 
environmental awareness, innovation and leadership, interdisciplinary and team work, risk 
management, understanding market needs, analytical skills. 

Future 
Q&S needs 

 need to address both the ecological and social impact of green architecture 
 need for changes in the certification, which is currently only at the energy level, the 

certificate should be defined in a different way in the future (certification not only 
energy) 

 use of Bioclimatic design in terms of thermal comfort and energy savings thanks to the 
peculiarities of its design and construction. 

 connection of construction with spatial planning and geographical conditions 
 use of programs that allow simulation, the design phase is crucial 
 participation of designer in whole project - its operation and optimization - the entire 

life cycle of the building  

Present 
gaps 

 financial, technical and legal aspects of green architecture are still unknown by 
construction company managers 

 requirement of a general knowledge of green architecture and its benefits to be able to 
convince potential buyers for managers 

 need to set priorities, what a green building should contain. There is currently an effort 
to get many different systems into the building, and the initial decision to include them 
is irreversible 

 improvement in legislation, set standards 
 Influence and promote green trends already during the preparation of the study 
 risk of loss of employment by construction workers who fail to learn new green 

2. Green 
infrastructure 

Q&S Technical skills/soft skills  
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technology 

 
 Sustainable 

water 
management 
methods 
 

 Green roofs, 
facades and 
walls 

 

Current 
Q&S 

Skills and expertise needed to build green infrastructure include civil, mechanical and 
electrical engineering, data analysis, machine learning, skilled tradespeople, asset owners 
and operators, project delivery ecosystem knowledge, digital, data and cyber capabilities.etc. 

Future 
Q&S needs 

 the need to address both the ecological and social impact of green infrastructure 
 new skill related to water management and renewable energies  
 focusing on other types of energies, e.g. water, use gray water, waste water 
 need for microturbines and better use of existing resources 
 need to find a compromise between comfort and service of the entire system 

Present 
gaps 

 the need to set priorities, what a green building should contain. There is currently an 
effort to get many different systems into the building, and the initial decision to include 
them is irreversible 

 improvement in legislation, set standards, risk analysis 
 need to improve communication between all team members in the preparation of green 

buildings from the very beginning, to dimension the building structures together 
 risk of loss of employment by construction workers who fail to learn new green 

3. Renewable 
energy sources 

for GBs 
technology 

Q&S Technical skills/soft skills 

 
 Solar energy 

(SE) and use of 
photovoltaic 
panels 
 
 

 Geothermal, 
biomass energy 
source and use 
of the heat 
pumps 
 

 Seasonal 
energy storage 
 

Current 
Q&S 

Current capabilities and skills are high include strong analytical, math, and engineering skills, 
technical skills, energy efficiency skills, analysis skills, using mathematics and scientific rules 
to solve problems, Bachelor's degree in engineering, environmental science, or related field. 

Future 
Q&S needs 

 need to address both the ecological and social impact of RES in GBs 
 requirement for cooling than for heating buildings as a result of good recovery of 

buildings 
 need for energy storage systems using hydrogen transformation and its multi-use for 

other purposes 
 to design user-friendly solution so that the costs do not exceed the benefits 
 need to find a compromise between comfort and service of the entire system 

Present 
gaps 

 the need to set priorities, what a green building should contain. There is currently an 
effort to get many different systems into the building, and the initial decision to include 
them is irreversible 

 new skill related to energy efficiency and renewable energies  
 non-existent sharing networks for produced energy 
 improvement in legislation, set standards 
 need to train architects, changing their work to green solution 
 need to improve communication between all team members in the preparation of green 

buildings from the very beginning, to dimension the building structures together 
 risk of loss of employment by construction workers who fail to learn new green 

3. Smart systems 
for GBs 

Q&S Technical skills/soft skills 
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technology 

 
 Use of smart 

appliances 
 

 Artificial 
Intelligence (AI) 
assistants  

Current 
Q&S 

One of the main ways that AI is being used in smart home systems is through the use of virtual 
assistants. These assistants, such as Amazon's Alexa and Google's Assistant, are able to 
understand and respond to voice commands, allowing users to control their smart home 
devices simply by speaking to them. 

Future 
Q&S needs 

 the need to address both the ecological and social impact of smart systems for GBs 
 to design energy independent buildings from other sources and that will be able to 

produce the necessary energy by itself - it will be autonomous and managed through IT 
 use of automated building assessment processes independent of the human factor 
 Use of BIM - digital model of the future building to optimize the project and construction 

and subsequent acquisition of data from operations 
 training in the field of BIM by the Chamber of Civil Engineers as well as in the field of 

trends 
 the need to consider the human factor and the end user – to have easy control over IoT 

and think about people 
 need for remote connection to solve service problems (not exit) - as a side effect of 

automation 

Present 
gaps 

 needs for more qualifications and skills of AI in GBs 
 improvement in legislation, set standards 
 need to improve communication between all team members in the preparation of green 

buildings from the very beginning, to dimension the building structures together 
 green building monitoring system that is necessary and necessary as it helps improve 

buildings 
 risk of loss of employment by workers who fail to learn new green in GBs 

The activities of preparing green building projects, planning them, designing them and advising on them 
are all closely connected and share much in the skills they require. They can be carried with the same 
people: construction company manager, architect or energy efficiency consultant may work with a client to 
work out conceptually what will be involved in retrofitting their home or business premises.  

The boundaries between the occupational groups are not strict. Advice may, for example, also come from 
people who install a technology or from people in controlling occupations. Construction company managers 
who are classified as being in the controlling/planning/advising/controlling cluster will often also be 
involved in project delivery.  

New skill needs are related to energy efficiency, water management and renewable energies in buildings. 
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3.1.2.1 Current Q&S of the Green Buildings professionals 

Many education and training systems have well-established processes in place to enable them to be 
responsive to new and changing skills needs. Table 4 shows the review of current Q&S for green building 
professions related to green buildings: 

Table 4 Current Qualifications and Skills related to GBs. 

Professions / 
specializations 

related to Green 
Buildings 

Short description of 
the profession 
focusing on SE 

Current Qualifications and Skills 

Construction 
Company Managers 
and Business 
Functions 

 responsible for 
planning, 
coordinating, 
budgeting, and 
supervising 
construction 
projects from 
start to finish 

Specialised knowledge: 
they need to know in general about the whole life cycle of 
construction 
university degrees 
Knowledge of: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Architects and 
Civil/Structural/ 
Environmental 
Engineers 
Sustainable design 
specialist 

 are responsible 
for design and 
planning of 
structures 

 to design, and 
construct major 
facilities such as 
highways, 
bridges, dams, 
airports, water 
supply systems, 
and waste 
disposal systems 

 to design of 
buildings and 
other structures 
to ensure they 
are safe and 
stable 

Specialised knowledge: 
 university degrees 
 building design principles that maximize efficiency 
 sustainable development 
Knowledge in general: 
 renewable energy technologies, 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 
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 to improve the 
environment by 
reducing pollution 
and waste 

Architectural 
Technicians / 
Technical Drawing 
Specialists 

 responsible for 
detailed drawings 
of architectural 
and structural 
features of 
buildings 

 building 
technologists, 
provide technical 
building design 
services and are 
trained in 
architectural 
technology 

Specialised knowledge: 
 practical skills in CAD, BIM systems 
 technical skills 
 technical and vocational education and training courses 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

HVAC, Electrical, 
Mechanical, Sanitary, 
RE & Building Services 
Engineers / Designers 
 

 are responsible 
for the designed 
systems in Gbs 

 an important role 
in ensuring 
energy efficiency 
in buildings 

Specialised knowledge: 
 University degree 
 about clean energy resources 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 water/heat conservation strategies 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Renovators 

 professionals who 
specialize in the 
modification of 
any existing 
structure or 
portion of a 
structure that 
results in the 
disturbance of 
painted surfaces 

Specialised knowledge: 
 university degrees 
 retrofit, renovation skills 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
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 environmental regulation 

Building Site 
Supervisors, Site 
Engineers and Site 
Architects 

 are professionals 
who oversee the 
construction of 
projects and 
monitor activities 
at worksites 

 to manage crews, 
ensure health and 
safety codes are 
followed, and 
oversee the 
delivery of 
materials and 
erection of the 
project on-site 

Specialised knowledge: 
 university degrees 
 they need to know in general about the whole life cycle of 

construction 
 management, economics 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Green Builders, 
Installers, 
Technicians, 
Plumbers, 
 

 are responsible 
for the 
installation and 
maintenance of 
services that 
provide a 
comfortable 
space for building 
occupants 

Specialised knowledge: 
 technical and vocational education and training courses 
 installation techniques 
 construction or electrical engineering 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Maintainers, 
Technicians, Facilities 
manager 

 are responsible 
for the 
installation and 
maintenance of 
services that 
provide a 
comfortable 
space for building 
occupants 

Specialised knowledge: 
 technical and vocational education and training courses 
 maintenance techniques 
 construction or electrical engineering 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Energy Auditors, 
Energy Managers 

 they review utility 
bills, perform 

Specialised knowledge: 
 university degrees 
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tests to evaluate 
energy efficiency 
levels, and make 
recommendations 
for 
improvements, 
focus on making 
assessments 

 specialised masters and other forms of continuing training 
in energy efficiency 

 renewable energy technologies 
 energy, its distribution, conservation 
 certification strategies 
Knowledge in general: 
 sustainable development 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
environmental regulation 

Quality Controllers, 
Inspectors 

 are responsible 
for ensuring that 
the construction 
of green buildings 
meets the 
required 
standards 

 to identify 
construction 
deficiencies that 
can turn into 
potential 
complaints or 
demand warranty 
repairs 

 to produce high-
quality, technical 
inspection reports 
that capture on-
site conditions 
and review and 
verify the 
technical merits 
of energy 
efficiency 

Specialised knowledge: 
 university degrees 
 training offered by professional associations 
 quality control strategies 
 Inspection principles and codes 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 

Certifiers, Diagnostics 

 provide 
independent, 
third-party 
verification that a 
home, building, 

Specialised knowledge: 
 university degrees 
 diagnostics, verification systems 
 certification strategies 
 training offered by professional associations 
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or land 
development is 
designed and 
built to achieve 
high 
environmental 
standards 

Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
environmental regulation 

Policy Makers 

 to present an 
overview of green 
building 
economics and 
policies through a 
survey of 
theoretical and 
empirical 
evidence 
concerning green 
building initiatives 

 to evaluate 
alternatives for 
green building 
policies according 
to their potential 
social, 
environmental, 
and economic 
impacts 

 
Knowledge in Environmental Science, Renewable Energy 
Technologies, Environmental Regulation, International Politics, 
Economics, Law 
 training offered by professional associations 
 
 
 
 

Urban Planners 

 develop land use 
plans and 
programs that 
help create 
communities, 
accommodate 
population 
growth, and 
revitalize physical 
facilities in towns, 
cities, counties, 
and metropolitan 
area 

Specialised knowledge: 
 urban planning, country, sustainable design principles 
 revitalization strategies 
 training offered by professional associations 
 university degrees 
Knowledge in general: 
 renewable energy technologies, 
 building design principles that maximize efficiency 
 local codes and requirements, as well as global 

governance frameworks 
 environmental engineering 
 environmental regulation 
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Researchers 

 to conduct 
studies and 
research related 
to the design, 
construction, and 
overall operation 
of green buildings 

 to discuss the 
relevant benefits 
and challenges of 
green building 
through a critical 
review of existing 
research 
knowledge 

Specialised knowledge: 
 university degrees 
Knowledge in Environmental Science, Renewable Energy 
Technologies, Environmental Regulation, International Politics, 
Continuing professional development 

Manufacturers and 
Distributors of Green 
Building Materials 
and Products 

 to specialize and 
provide solutions 
for exterior and 
interior finishes 
that contribute to 
energy saving and 
sustainability 

Knowledge in Environmental Science, Construction, 
Renewable Energy Technologies, Environmental Regulation, 
International Politics, Economics, Manufacture sector 

IT & System 
Technicians 

 are responsible 
for a variety of 
key IT functions, 
including 
providing 
technical 
assistance to 
customers, 
diagnosing and 
troubleshooting 
IT issues 

Specialised knowledge: 
 university degrees 
Computer engineering degree 
Knowledge in AI systems, 
Environmental Science, Renewable Energy Technologies, 
Environmental Regulation, International Politics 
Continuing professional development 

Developers 

 provide real 
estate 
development and 
home 
construction 
services 

Knowledge in Environmental Science, Construction, 
Renewable Energy Technologies, Environmental Regulation, 
International Politics, Economics 

Building Managers 

 provide complete 
construction 
management, 
general 

Knowledge in Environmental Science, Renewable Energy 
Technologies, Environmental Regulation, Economics 
Courses in green procurement 
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contracting, 
design+build and 
base services 

By analysing the skill gaps and needs of selected priority occupations, the research identified so-called 
“green competences” to transform these occupations into green jobs. Based on a review of the 
international experience we can sup up specific green building construction skills BOX 8: 

BOX 8 
 
Specific green building construction skills include: 
 knowledge of green building construction 
 technical and vocational education and training 

specific to green solutions 
 green entrepreneurship and private sector 

development along the green building 
 classroom learning and hands-on practice in lab 
 
 
 
 
 

 
 
New skills requirements in building include: 
 knowledge of new materials, technologies and 

energy efficiency adapted technical 
 solutions; 
 cross-cutting knowledge of energy issues; 
 understanding of other occupations related to 

building renovation; 
 client counselling/advice to meet new market 

demands; and 
 building techniques adapted to risks of natural 

disasters  
 combining knowledge in the field of construction 

and with IT and architecture 
 

 

 

3.1.2.2 Q&S needed to address the technological changes 

The trends in Centre of Vocational Education for green buildings include the development of green building 
standards and certification systems, the use of green building techniques, and environmental education. 

Green building 
techniques 
categories 

Specializations  Required Qualifications and Skills 
Technological 

change 
Affected 

profession 
 

 
 Zero-energy 

buildings  Managers and 
Business Functions 

 Knowledge of sustainable site development, 
environmental regulations, and compliance 
strategies 
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1. Structure's 
location 

 SW management 
methods 

 Use of smart 
appliances 

 AI assistants 
 

 Architects and 
Civil/ Structural/ 
Environmental 
Engineers 

 Architectural 
Technicians / 
Technical Drawing 
Specialists 

 HVAC, Electrical, 
Mechanical, 
Sanitary, RE & 
Building Services 
Engineers / 
Designers 

 Renovators 
 Building Site 

Supervisors 
 Building botanist/ 

Vegetation expert 
 Urban Planners 
 
 
 
 
 
 
 
 

 Design passive techniques: orientation and 
layout of the building, 3D modeling, BIM usage 

 Design space allocation to enhance the inflow of 
daylight 

 Design the roof to provide overhangs 
 Understand heating, ventilation, and air 

conditioning systems 
 Applying advanced technologies such as new 

insulation products, green roofs, or roof 
structures capable of carrying solar panels  

 Knowledge of energy efficiency standards for 
equipment and green building standards is 
valuable 

 Identifying a suitable location for solar 
photovoltaic panels, installing them at the place 
chosen, and making the necessary indoor 
connections 

 knowledge renewable energy technologies, 
water conservation strategies, green building 
standards 

 Estimate the economics of renewable energy 
projects, including calculating major financial 
indicators, such as return periods 

 communication skills to work effectively with 
clients, contractors, architects, and other 
stakeholders. 

2. Energy efficiency 

 Cool – roofs systems 
 Zero-Energy 

Buildings 
 Green roofs, facades 

and walls 
 Solar energy (SE) 

and use of 
photovoltaic panels 

 Geothermal, 
biomass energy 
source and use of 
the heat pumps 

 Seasonal energy 
storage 

 Use of smart 
appliances 

 AI assistants 

 Intelligent green 
building manager 

 Risk management 
specialist 

 Facilities Managers 
 Energy Auditors, 
 Energy Managers 
 Quality Controllers 
 Inspectors 
 Green remote 

controller 
 Certifiers, 

Diagnostics 
 Weatherization 

Installers and 
Technicians 

 Builders, Installers, 
Technicians, 

 (Green) Plumbers 

 Identify and reduce the absorption of heat from 
the sun 

 Design systems and facilities of high energy 
efficiency and renewable energy systems for 
thermal conditioning and lighting 

 Understand heating, ventilation, and air 
conditioning systems 

 Knowledge of installation and maintenance of 
solar thermal/photovoltaic settings 

 Understand energy efficiency of facilities and 
materials; and energy control systems, among 
others 

 Install/ maintain efficient heating systems, 
making existing heating systems more efficient, 
using water more efficiently and installing solar 
water heating systems 

 Understanding of environmental parameters 
(temperature and humidity), and the ability to 
make relevant measurements  
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 Plumbers, 
Maintainers, 
Technicians 

 Architectural 
Technicians / 
Technical Drawing 
Specialists 

 HVAC, Electrical, 
Mechanical, 
Sanitary, RE & 
Building Services 
Engineers / 
Designers 

 Researchers, 
Remote Sensing 
Scientists and 
Technologists 

 IT & System 
Technicians, 

 AI specialist 
 

 

 Calculate the load calculations, measure airflow, 
and do full commissioning and maintenance 
work following installation 

 Knowledge of energy efficiency standards for 
equipment and green building standards is 
valuable 

 Install the electrical parts of plumbing systems 
/electric water heating, heat pumps, small-scale 
CHP (combined heat and power) systems, 
including controls 

 Understanding of what is required to connect to 
it, even if the final connection may be made by 
someone else 

 Knowledge of thermodynamics and heating 
installations 

 Knowledge of sustainable design principles, 
renewable energy technologies, green building 
standards and certification systems 

 Estimate the economics of renewable energy 
projects, including calculating major financial 
indicators, such as return periods 

 Communication skills to work effectively with 
clients, contractors, architects, and other 
stakeholders. 

3. Water 
conservation 

 Zero-energy 
buildings 

 SW management 
methods 

 Green roofs, facades 
and walls 

 Solar energy (SE) 
and use of 
photovoltaic panels 

 Seasonal energy 
storage 

 Use of smart 
appliances 

 AI assistants 
 

 Environmental 
health and safety 
/Water 
conservation/ 
Sustainable design 
specialist 

 Architectural 
Technicians / 
Technical Drawing 
Specialists 

 HVAC, Electrical, 
Mechanical, 
Sanitary, RE & 
Building Services 
Engineers / 
Designers 

 Researchers, 
Remote Sensing 
Scientists and 
Technologists 

 IT & System 
Technicians, 

 AI specialist 

 Design of efficient water management systems 
(including water harvesting, grey water) 

 Knowledge of installation and maintenance of 
solar thermal/photovoltaic settings 

 Capability of overseeing workers in undertaking 
green building works such as installing 
greywater systems, installing efficient HVAC 
systems, installing RES  

 Install/ maintain water systems more efficiently 
and installing solar water heating systems 

 Install/ maintain rainwater harvesting, the use 
of grey water, heat pumps,  

 Understanding of environmental parameters 
(temperature and humidity), and the ability to 
make relevant measurements  

 Calculate the load calculations, measure airflow, 
and do full commissioning and maintenance 
work following installation 

 Install the electrical parts of plumbing systems 
water heating 

 Understanding of what is required to connect to 
it, even if the final connection may be made by 
someone else 
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 Knowledge of thermodynamics and heating 
installations 

 Knowledge of water conservation strategies, 
green building standards and certification 
systems 

 Estimate the economics of water conservation 
projects, including calculating major financial 
indicators, such as return periods. 
 

4. Indoor air quality 

 Zero-energy 
buildings 

 SW management 
methods 

 Use of smart 
appliances 

 AI assistants 

 Architects and 
Civil/ Structural/ 
Environmental 
Engineers 

 HVAC, Electrical, 
Mechanical, 
Sanitary, RE & 
Building Services 
Engineers / 
Designers 

 Intelligent green 
building manager 

 Risk management 
specialist 

 Facilities Managers 
 Energy Auditors 
 Installers, 

Technicians, 
(Green) Plumbers 

 Maintainers 
 Researchers, 

Remote Sensing 
Scientists and 
Technologists 

 IT & System 
Technicians, 

 AI specialist 
 

 

 
 Understand heating, ventilation, and air 

conditioning systems 
 Capability of overseeing workers in undertaking 

green building works such as installation of 
insulation, installing greywater systems, 
installing efficient HVAC systems, installing RES 
and the management and recycling of waste 
materials 

 Knowledge in electrics, in plumbing, and in 
installation of ducting (HVAC) 

 Calculate the load calculations, measure airflow, 
and do full commissioning and maintenance 
work following installation 

 Identifying a suitable location for solar 
photovoltaic panels, installing them at the place 
chosen, and making the necessary indoor 
connections 

 Understanding of what is required to connect to 
it, even if the final connection may be made by 
someone else 

 Knowledge of sustainable design principles, 
green building standards and certification 
systems 

 Estimate the economics of indoor air quality, 
including calculating major financial indicators, 
such as return periods 

 Estimate the economics of renewable energy 
projects, including calculating major financial 
indicators, such as return periods 

 Communication skills to work effectively with 
clients, contractors, architects, and other 
stakeholders. 

5. Materials 
selection 

 Cool – roofs systems 
 Zero-Energy 

Buildings 
 Green roofs, facades 

and walls 

 
 Policy Makers 
 Manufacturers and 

Distributors of 
Green Building 

 
 Advise on window choice, and be skilled in 

installing energy efficient glazing solutions 
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Green building techniques require a range of skills, including knowledge of sustainable design principles, 
renewable energy technologies, environmental regulations and compliance strategies. Professionals 
working in the construction industry need to have expertise in areas such as energy-efficient lighting, water 
conservation, eco-friendly materials selection, and sustainable site development.  

They also need to be familiar with green building standards and certification systems such as LEED and 
WELL Building Standard. In addition to technical skills, professionals working in green building also need 
communication skills to work effectively with clients, contractors, architects, and other stakeholders 
involved in the construction process. Therefore, the skills needed for green building techniques are diverse 
and require a combination of technical expertise and communication skills. 

BOX 9 

Green building techniques can be grouped into five major categories: 

1. structure's location 
2. energy efficiency 
3. water conservation 
4. indoor air quality 
5. materials selection 

 Solar energy (SE) 
and use of 
photovoltaic panels 

 Geothermal, 
biomass energy 
source and use of 
the heat pumps 

 Seasonal energy 
storage 

 Use of smart 
appliances 

 AI assistants 
 

Materials and 
Products 

 Developers 
 Building Managers 
 Plumbers, 

Maintainers, 
Technicians 
 

 
 
 
 

 Choose materials and building systems based on 
their environmental and energy life cycle of the 
building 

 Require good practical knowledge of products 
and processes in the construction phase 

 Capability of overseeing workers in undertaking 
green building works such as installation of 
insulation recycling of waste materials 

 Applying advanced technologies such as new 
insulation products, green roofs, or roof 
structures capable of carrying solar panels.  

 Knowledge of sustainable design principles, 
renewable energy technologies, water 
conservation strategies, green building 
standards and certification systems 

 Economics of green material, including 
calculating major Financial indicators, such as 
return periods 

 Communication skills to work effectively with 
clients, contractors, architects, and other 
stakeholders. 
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Designing green building requires a multidisciplinary team of professionals who have expertise in 
sustainable design principles, environmental regulations, compliance strategies, and communication skills. 
In table 5 we summarized technological change impact on professions in GBs according five major green 
building techniques categories related to required qualifications and skills: 

Table 5 Technological change impact on professions in GBs according five major green building techniques 
categories 

3.1.3 Synthesis- Recommendations 

3.1.3.1 Future impact on Q&S- Most interesting trends for CoVEs 

As green construction becomes more widespread new market focused on sustainable construction 
techniques should build job prospects for many more future workers. Many of the occupations in green 
building design, such as architects and civil engineers, require at least a bachelor's degree, while many of 
the construction and trade occupations can be learned through on-the-job training or an apprenticeship. 

CoVEs provide training and education to professionals in the construction industry on sustainable design 
principles, renewable energy technologies, and green building practices. The goal of CoVEs is to develop a 
skilled workforce that can meet the growing demand for sustainable building practices.  

Therefore, CoVEs are an important part of the effort to reduce environmental impact and improve energy 
efficiency in the construction industry by providing training and education to professionals working in this 
field. Table 6 shows the structural needs for CoVEs depending on profession, required Q&S, and available 
training in GBs:  

Table 6: Structural needs for CoVEs 

Affected 
Profession/ 

specializations 
Required Q&S 

Existing Q&S/ 
Available Training 

Structural needs for CoVEs 

Managers and 
Business Functions 

Specialised knowledge: 
 university degrees - management, 

economics, CE 
 continuing professional development 
 in the entire life cycle of green buildings 

from design to implementation of green 
buildings  

Knowledge of: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 

Yes, partially. 
 University degrees  
 Training offered by 

professional 
associations 
 

 

Training or reskilling managers 
for sustainable building design, 
green technologies and solution, 
smart design and digitalization. 
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 local codes and requirements, global 
governance frameworks 

 environmental engineering and regulation 

Architects and Civil/ 
Structural/ 
Environmental 
Engineers  

Specialised knowledge: 
 university degrees 
 continuing professional development 
 building design principles that maximize 

efficiency 
 sustainable development 
 design complete areas of residential 

buildings (spatial planning) 
 to support green buildings in the countryside 

and in the city 
Knowledge in general: 
 renewable energy technologies 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, insufficient. 
Skills and competencies, 
detailed information in 
sustainable design and 
energy efficiency, new 
green methods and 
technologies are missing.  
Need to prepare new 
study programs on green 
architecture. 
 

Training or reskilling building 
professionals, architects for 
sustainable building design, 
green technologies and solution, 
smart design and digitalization. 
 
 

Architectural 
Technicians / 
Technical Drawing 
Specialists 

Specialised knowledge: 
 university degrees in CE 
 practical skills in CAD, BIM systems 
 technical and vocational education and 

training courses 
 technical skills 
 digitization of the territory - how green the 

territory will look after construction 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, governance 

frameworks 
 environmental engineering and  regulation 

Yes, insufficient. 
Skills and competencies, 
detailed information in 
sustainable design and 
energy efficiency, new 
green methods and 
technologies are missing.  
Need to prepare new 
study programs on green 
architecture and digital 
design. 
 
 

Training or reskilling 
Architectural Technicians / 
Technical Drawing Specialists for 
sustainable building design, 
green technologies and solution, 
smart design and digitalization 
3D. 
BIM, CAD systems training 
courses  

HVAC, Electrical, 
Mechanical, 
Sanitary, RE & 
Building Services 
Engineers / 
Designers 

Specialised knowledge: 
 university degrees 
 building design principles that maximize 

efficiency 
 clean energy resources 
 renewable energy technologies 
 water/ heat conservation strategies 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 

Yes, partially. 
Skills and competencies, 
detailed information in 
sustainable design and 
energy efficiency, new 
green methods and 
technologies are missing.  
Need to prepare new 
study programs on green 
architecture. 
 

Specialized masters and other 
forms of continuing training in 
energy efficiency, building codes 
and energy certification 



 

69 
 

 building design principles that maximize 
efficiency 

 local codes and requirements, global 
governance frameworks 

 environmental engineering and  regulation 
Renovators Specialised knowledge: 

 university degrees 
 retrofit, renovation skills 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, insufficient. 
Skills and competencies, 
detailed information in 
sustainable design and 
energy efficiency, new 
green methods and 
technologies are missing.  
Need to prepare new 
study programs on green 
architecture. 
 

Specialized masters and other 
forms of continuing training in 
reconstruction with an 
orientation towards green 
buildings 
 

Building Site 
Supervisors 

Specialised knowledge: 
 university degrees 
 management, economics  
 the whole life cycle of construction 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and 
regulation 

Yes, insufficient. 
Skills and competencies, 
detailed information in 
sustainable design and 
energy efficiency, new 
green methods and 
technologies are missing.  
Need to prepare new 
study programs on green 
architecture. 
 

Specialized masters and other 
forms of continuing training in 
energy efficiency, building codes 
and sustainable building design. 

Building botanist/ 
Vegetation expert 
 
 

Specialised knowledge: 
 university degree in Botanic, Vegetation 
 combining knowledge of design and botany 

to design vegetated roofs/walls.  
 constructions. 
Knowledge in general: 
 sustainable development 
 green principles 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 

Yes, but separated you 
need to study 2 university 
degrees. 

Training or reskilling Building 
botanist/Vegetation expert 
for sustainable building design, 
green systems, smart design. 

Intelligent green 
building manager 

Specialised knowledge: 
 university degrees – CE, 

management, economics  
 the operation of construction and systems 

HVAC 

No, only as a part of 
Facility management. 
Need to prepare new 
study programs on digital 
green building 
maintenance. 

Adaptation of technical and 
vocational education and training 
courses/ new courses 
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Knowledge of: 
 sustainable development 
 renewable energy technologies 
 building and systems design principles that 

maximize efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

  

Risk management 
specialist 

Specialised knowledge: 
 university degrees 
 connections of systems and building 

surfaces and how to maintain them 
 identification of risks/ methods/ codes 
Knowledge of: 
 sustainable development 
 renewable energy technologies 
 local codes and requirements, global 

governance frameworks 
 health and environmental engineering and 

regulation 

Yes, partially,  
Need to prepare new 
study subject on this. 

Adaptation of technical and 
vocational education and training 
courses/ new courses 

Facilities Managers  Specialised knowledge: 
 university degree 
 maintenance techniques 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, as global 

governance frameworks 
 environmental engineering and regulation 

Yes, insufficient. 
Need to prepare new 
study programs on digital 
green building 
maintenance. 

Adaptation of technical and 
vocational education and training 
courses/ new courses 

Energy Auditors, 
Energy Managers 

Specialised knowledge: 
 university degrees 
 specialised forms of continuing training in 

energy efficiency 
 renewable energy technologies 
 energy, its distribution and conservation 
 certification strategies 
Knowledge in general: 
 sustainable development 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes Specialized masters and other 
forms of continuing training in 
energy efficiency, building codes 
and sustainable building design. 
Technical education 
complemented by certified 
working experience. 
Training and examination related 
to certification 
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Quality Controllers, 
Inspectors/ Green 
remote controller 

Specialised knowledge: 
 university degrees 
 training offered by professional associations 
 quality control strategies 
 Inspection principles and codes 
Knowledge in general: 
 sustainable development 
 renewable energy technologies, 
 local codes and requirements, as global 

governance frameworks 
 safety and environmental engineering and 

regulation 

Yes, partially. 
University courses 
(degrees and continuing 
training) 
 

Technical education 
complemented by certified 
working experience. 
Training and examination related 
to certification 

Certifiers, 
Diagnostics 

Specialised knowledge: 
 university degrees 
 diagnostics, verification systems 
 certification strategies 
 training offered by professional associations 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, partially. 
Part of University courses 
(degrees and continuing 
training) 
 

Technical education 
complemented by certified 
working experience. 
Training and examination related 
to certification. 

Urban Planners Specialised knowledge: 
 university degrees 
 training offered by professional associations 
 urban planning, country, sustainable design 

principles 
 revitalization strategies 
Knowledge in general: 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, but deeper green 
education for urban 
planners needed. 

Training or reskilling for 
sustainable building design, 
green technologies and solution, 
smart design and digitalization. 

Researchers, 
Remote Sensing 
Scientists and 
Technologists 

Specialised knowledge: 
 university degrees 
Knowledge in:  
 Environmental Science, Renewable Energy 

Technologies, Environmental Regulation, 
International Politics, Continuing 
professional development,  

Yes, 
 continuing professional 
development required 
 
 

Training for teachers, 
researchers..etc. 
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IT & System 
Technicians, 
 AI specialist 

Specialised knowledge: 
 university degrees/ computer engineering 

degree 
 continuing professional development 
 combining knowledge in the field of 

construction with IT and architecture  
Knowledge in: 
 Basic Renewable Energy Technologies and 

systems 

Yes, partially. 
Training offered by 
professional associations 

Training or reskilling IT & System 
Technicians, AI specialist for 
sustainable building design, 
green technologies and solution, 
smart design and digitalization 
for GBs. 

Weatherization 
Installers and 
Technicians 

Specialised knowledge: 
 technical and vocational education and 

training courses 
 maintenance techniques 
 construction /electrical engineering 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, insufficient. 
 

Technical courses in related to 
Weatherization Installers and 
Technicians needs as 
maintenance / Green techniques 
and technologies and their 
connections on other parts of 
building design. 

Builders, Installers, 
Technicians, 
(Green) Plumbers 

Specialised knowledge: 
 technical and vocational education and 

training courses 
 maintenance techniques 
 construction or electrical engineering 
Knowledge in general: 
 renewable energy technologies 
 system principles that maximize efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental regulation 

Yes, partially 
 

Technical courses in related 
Builders, Installers, Technicians, 
(Green) Plumbers needs as 
installation / green techniques 
and technologies and their 
connections on other parts of 
building design. 
 

Environmental 
health and safety 
/Water 
conservation/ 
Sustainable design 
specialist  

Specialised knowledge: 
 technical and vocational education and 

training courses 
 maintenance techniques 
 of the impact of green buildings on people 

and outwardly on the climate 
 to support green buildings in the 

countryside and in the city 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 

No, new study program 
needed. It is a part of 
Environmental 
engineering or Buildings 
services study programs. 
Education should be 
ahead of the times and 
think about future 
necessary skills and 
knowledge  
Devote part of the 
teaching at secondary 
schools to the issue of 

Training or reskilling 
Environmental health and safety 
/Water conservation/Sustainable 
design specialist for 
sustainable building design, 
green technologies and solution, 
smart design and digitalization, 
water conservation methods.  
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 local codes and requirements, global 
governance frameworks 

 environmental engineering and regulation 

green roofs and green 
construction 

Plumbers, 
Maintainers, 
Technicians 

Specialised knowledge: 
 technical and vocational education and 

training courses 
 maintenance techniques 
 construction or electrical engineering 
Knowledge in general: 
 sustainable development 
 renewable energy technologies 
 building design principles that maximize 

efficiency 
 local codes and requirements, global 

governance frameworks 
 environmental engineering and regulation 

Yes, but new study 
branch needed. 
Education should be 
ahead of the times and 
think about future 
necessary skills and 
knowledge  
Devote part of the 
teaching at secondary 
schools to the issue of 
green roofs and green 
construction 
maintenance  

Adaptation of technical and 
vocational education and training 
courses/ new courses 

Policy Makers Specialised knowledge: 
 training offered by professional associations 
Knowledge in: 
Environmental Science, Renewable Energy 
Technologies, Environmental Regulation, 
International Politics, Economics, Law 

Yes, training offered by 
professional associations 
 

Training for policy makers and 
finance professional. 
Development of green building 
standards and certification 
systems, the use of green 
building techniques, and 
environmental education. 

Manufacturers and 
Distributors of 
Green Building 
Materials and 
Products 

Specialised knowledge: 
 training offered by professional associations 
Knowledge in: 
in Environmental Science, Construction, 
Renewable Energy Technologies, Environmental 
Regulation, International Politics, Economics, 
Manufacture sector 

Yes 
 

Technical education 
complemented by certified 
working experience. 
Training and examination related 
to certification 

Developers 
Building Managers  

Knowledge  
in Environmental Science, Renewable Energy 
Technologies, Environmental Regulation, 
Economics 
Courses in green procurement 

Partially, not sufficient. 
 

Courses in green procurement. 
Promoting green design. 

Note: Grey – university degree requirement, Blue – High school/ technical and vocational education and training courses requirement 

The focus group for skills (February 24th, 2023) and competencies discussed this issue and stands that skills 
and qualifications will be most important in creation a new job profiles in green building industry. Personal 
characteristics such as desire to work, motivation, flexibility, professional knowledge, manual skill, 
evaluation of green building project proposals, critical thinking. There is a need of combining knowledge in 
the field of construction with IT and architecture - also for lower qualification jobs (e.g. maintenance 
worker) a very important is combining knowledge of design and botany to design vegetated roofs and green 
structures. Digitization of the territory - how green the territory will look after construction can help 
developers or building managers to see the design in 2D, 3D.   
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Specific knowledge in various phases of the cycle of design and implementation of green buildings as well 
as during the entire life cycle of green buildings helps managers to see the impact of green buildings on 
people and outwardly on the climate and how vegetation technologies/systems contribute to sustainability 
in energy sector.  

3.1.3.2 Recommendations for policy makers for the modernisation of VET 

Preparing the labor force for future market expectations and needs in green buildings requires workforce 
forecasting, which involves predicting future labor needs and identify a skill gap problem. Vocational 
education and training programs prepare people for work and develop worker’s skills to remain employable 
and respond to the needs of the green transition. VET programs offer accessible short-term training, 
certificates, and degrees that can benefit many workers by providing in-demand skills [17]. In Europe, the 
Council of the EU adopted a Recommendation on vocational education and training for sustainable 
competitiveness, social fairness, and resilience in 2020. The Recommendation defines key principles for 
ensuring that vocational education and training is agile in that it adapts swiftly to changing labor market 
needs. Learning green building construction skills is a smart career investment because it plays an important 
role in the construction industry, energy sector, and economy. It is expected to grow further, leading to 
more jobs and better jobs for green building construction workers all over the word. Therefore, investing 
in training programs that teach these skills can help individuals prepare for a career in this growing field. 

BOX 10 

Several drivers of skills change in green buildings have been identified: 

1. emphasis on soft skills, such as communication and collaboration 
2. shortage of skilled workers in the green building sector 
3. investing in leadership development for career progression in the green skills sector  
4. creating new roles and supporting them with the right team, infrastructure, salary, and timescales  
5. people with the right skills can be a driver of change 
 

Green skills mean a big change of skills, such as digital skills, engineering skills, waste management skills or 
carpentry skills. "Jobs of the future" are those that will undergo modifications to provide for global 
environmental and climate goals in the context of the green transition. 

Training offered in green building has increased notably over the past few years. However, employers still 
face difficulties finding qualified people to perform certain jobs because training is limited, too general, and 
not sufficiently practical.  
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We must make the transition just and inclusive for all by tackling the climate and environmental challenges 
we are facing. We need to develop a strong and lifelong partnership between education and employment 
stakeholders to maximize these opportunities. 

In some cases, there will be a need for people whose jobs are not green to receive training in skills to enable 
changes that will improve sustainability. For example, a change to building regulations designed to improve 
energy efficiency creates a one-off change in skills requirements across a range of occupations in the 
construction sector, and a consequential requirement for training to meet this kills need.  

Green building brings new construction techniques, and although most roles can still be filled by skilled 
workers from existing occupations many workers require an upgrade in their skills. Electricians, for example, 
are likely to need to be able to install and wire in photovoltaic solar panels. The impact on skills needs can 
be quantitative as well as qualitative: for example, an expansion of retrofitting will not necessarily require 
many new skills from trained carpenters, but it may well require an increase in the total number of trained 
carpenters. 

The modernization of vocational education and training requires the active involvement of all 
stakeholders, including policy makers. 

The stakeholders, managers, planners, builders, energy experts and researchers from our focused group on 
skill changes discussed current situation and technological changes, skills that affect the green building 
sector. They discussed the future market’s expectations and needs and the most promising areas for further 
research and development in the green building sector. The areas are: 

 to analyze data on existing buildings and process them in such a way that it is clear what was the 
project and what is reality 

 to compare existing systems with regard to operation and energy (classic and newly offered). It will 
make it possible to find out what is most suitable for green buildings 

 to analyze existing operations - what was planned, for what purpose it is actually used and how it will 
be affected by a change in the method of use 

 to collect data and analyse them - justified for learning from existing experience 
 to carry out research according to the purpose of the building (e.g. research also family houses) 
 to prepare a database on family houses, where the owners of the houses themselves would provide 

real data on consumption 
 to collect data on the constructions themselves of various types, which will increase awareness and 

then verify the data 
 certification of green buildings in general, not only green buildings 
 need for a SR strategy for the area of green buildings 
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Advances in building information modeling and the digital skills include programs that allow simulation, the 
design phase is crucial. Use of BIM - digital model of the future building to optimize the project and 
construction and subsequent acquisition of data from operations should be common part of the design 
phase. Only digital tools are not enough, but direct communication is also necessary. The designer should 
not only be involved in the design, but should be interested in the building itself, its operation and 
optimization - the entire life cycle of the building (e.g. waste management). There is need to train architects 
and training in the field of BIM by the Chamber of Civil Engineers as well as in the field of trends and 
changing their work. They should incorporate the requirements of designers, as a bad concept makes it 
difficult to work on green buildings. Outlined need to improve communication between all team members 
in the preparation of green buildings from the very beginning, to dimension the building structures together 
becomes crucial in the whole process.  

The OECD's policy review of VET, Learning for Jobs, recommends recruiting sufficient teachers and trainers 
for VET institutions who are well-acquainted with industry experience. Changes to the education system 
will be important to ensure students are adequately trained for labor and employment opportunities in the 
future.  

To effectively implement and modernize the labor force in green buildings, it is important to focus on 
training programs that provide hands-on experience with green technologies. This includes 
apprenticeships, internships, and on-the-job training opportunities (OECD, 2020). To conclude, 
partnerships between industry leaders and educational institutions can help ensure that VET programs are 
up-to-date with the latest trends and technologies in green building construction and maintenance and will 
prepare well skilled professionals/ workers to fill the gap in the green building sector. 
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3.2 Building and construction industry, Lazio Region, Italy 

3.2.1 Building and Construction Industry & Sustainable Energy  

Within the Industrial ecosystems discussed in the EU Industrial Strategy [1], Building and Construction 
Industry (BaCI) identifies works and supply of services in the built environment, intended as a specific 
industry of the construction ecosystem [2]. It employs design and construction professionals focusing on 
performing works and delivering professional services but does not extend to the production chain of 
construction. In some cases, the BaCI is defined as Architecture, Engineering and Construction Industry, 
especially within the techno-economic field. 

In a complex international framework, recently characterised by the Covid-19 outbreaks and the Ukraine 
conflict, the BaCI faces several primary challenges: green, digital and circular economy transitions. At the 
same time, it offers enormous potential for reaching EU targets and contributes to climate resilience and 
energy sustainability in cities. The Climate Adaptation Strategy, the Renovation Wave and the New 
European Bauhaus are the primary initiatives to promote these transitions [2] Therefore, the Architecture, 
Engineering, and Construction (AEC) industry is crucial for achieving sustainability in the energy field for 
several reasons: 

i. Environmental Impact: The BaCI is one of the most significant contributors to greenhouse gas 
emissions and resource consumption. Buildings account for a significant portion of energy 
consumption and carbon emissions worldwide for operation and construction. Embracing 
sustainable energy (SE) practices can help reduce energy demand, minimise carbon footprint, and 
conserve natural resources. 

ii. Energy Efficiency and Cost Savings: Sustainable energy practices, such as energy-efficient and 
passive design, improved insulation, and efficient HVAC systems, can significantly reduce energy 
consumption in buildings. This leads to lower operating costs for building owners and occupants. 
Energy-efficient buildings often have lower utility bills and require less maintenance and repair, 
resulting in long-term cost savings. 

iii. Renewable Energy Integration: The BaCI plays a crucial role in integrating renewable energy sources 
into the built environment. By incorporating technologies as solar panels, wind turbines, and 
geothermal systems, buildings can generate clean energy on-site, reducing dependence on fossil 
fuels and contributing to a more sustainable energy mix. This integration requires expertise from 
architects, engineers, and construction professionals to design and implement renewable energy 
systems effectively, primarily focusing on smart urban grids and energy communities. 

iv. Sustainable Design and Innovation: Sustainable energy practices drive innovation in the BaCI. 
Architects and engineers are challenged to design buildings that maximise energy efficiency, 
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optimise natural light, utilise renewable energy sources, and minimise environmental impact. This 
encourages the development of new technologies, materials, and construction techniques that 
promote sustainability, spurring progress and advancements within the industry. 

v. Regulatory Compliance and Certification: Many countries have implemented regulations and 
building codes that enforce energy efficiency standards. The AEC industry can ensure compliance 
and avoid penalties by adhering to these requirements. Additionally, sustainable building 
certifications like LEED (Leadership in Energy and Environmental Design) and BREEAM (Building 
Research Establishment Environmental Assessment Method) are increasingly sought after by 
clients and developers, emphasizing the need for sustainable energy practices. 

vi. Social Responsibility and Reputation: Embracing sustainable energy practices aligns with social 
responsibility and demonstrates a commitment to addressing climate change and environmental 
challenges. Clients, investors, and the general public are increasingly aware of the importance of 
sustainability. Prioritising sustainable energy, AEC firms can contribute to a more sustainable 
future, enhance their reputation, and attract environmentally conscious clients. 

In summary, the field of sustainable energy is crucial for the BaCI because it reduces environmental impact, 
improves energy efficiency, integrates renewable energy sources, drives innovation, ensures regulatory 
compliance, and enhances the industry's social responsibility and reputation. By embracing sustainable 
energy practices, the BaCI can significantly address climate change and create a more sustainable built 
environment. 

Lazio Region Smart Specialisation Strategy - S3 focuses on Tourism digitalisation and safety (Industrial 
modernisation and Safety) and Sustainable Buildings (Energy). BaCI is called into play on the latter and 
contributes to local sustainable energy targets by aligning regional priorities with developing and 
implementing sustainable energy solutions.  

Two of the seven S3 priorities identified for Lazio Region are strictly related to BaCI, as explained by the 
following table: 

BaCI and Lazio Region S3 priorities   Cross-sector innovation areas for BaCI 
New technologies for the security of citizens and the 
safeguard of the territory 

New technologies and solutions for monitoring and 
preventing disasters; Disaster resilience; 

New technologies and solutions for energy saving 
and environmental sustainability 

New technology applications and solutions for 
environmental sustainability in the construction, 
energy, waste management and mobility sectors. 
Smart buildings; Development of green companies; 
Environmental services; Smart grids. 

 

Moreover, the five Digital Innovation Hubs existing in Lazio have the following main technical competences 
related to BaCI: 
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 Internet of things 
 Sensory systems 
 Simulation, modelling and digital twins 
 Virtual, augmented and extended reality 
 Location-based technologies 
 Interaction technologies 
 Artificial intelligence and cloud computing 

The local ecosystem can involve investing in research and development, fostering innovation, and 
promoting the deployment of sustainable energy technologies and practices in the BaCI. By integrating 
sustainable energy as a priority, the S3 strategy can drive the transition towards cleaner and more efficient 
energy systems, supporting local sustainable energy targets. 

The RIS3 strategy can focus on BaCI research, innovation, and investment in sustainable energy 
technologies, processes, and systems aligned with the region's strengths and competitive advantages. This 
can include fostering collaborations between research institutions, businesses, and other stakeholders to 
develop and commercialise sustainable energy solutions for buildings as well as sustainable construction 
processes tailored to the specific needs and opportunities of the region. By integrating buildings energy 
sustainability into the RIS3 strategy, regions can harness their innovation potential to address local energy 
challenges, stimulate economic growth, and contribute to the broader goals of the EU S3 strategy. 

Moreover, in recent times Next Generation EU and the associated National and Regional policies in Italy, 
such as the Superbonus and the Piano Nazionale di Ripresa e Resilienza (PNRR), are counteracting the 
effects of pandemics, inflation and the Ukraine war. Among sector's challenges, energy sustainability and 
finding the of skilled professionals are highlighted as crucial by the OICE (Association of Italian Engineering, 
Architectural and Technical-Economic Consulting Organizations) [3]. In order to facilitate the solution of 
these challenges, local and regional authorities must think of themselves as initiators and facilitators of 
systems innovation processes. 

3.2.1.1 Status Quo of the Building and construction industry & SE 

The residential building stock in the EU is relatively old. On average, 21.6% of the building stock is built 
before 1945, 45.4% before 1969 and 75.4% before 1990. Given the lack of significant investments on 
building energy efficiency an old building stock produces low average for the entire National stock [4]. As 
the building renovation rate is about 1% a year and the construction rate is significantly higher than the 
demolition rate, the building stock is naturally extending in size. This means that the increasing size will lead 
to increasing energy consumption and consequently increasing greenhouse gases emissions. 

The level of technological upgrading is a key element in measuring the construction industry's adequacy for 
the green challenge. In 2022 ten types of construction technology have been highlighted as impacting for 
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the industry:  AI; BIM and HBIM modelling; Lidar; Connected Hardhats; Smart Infrastructure; VR and AR; 3D 
Printing; Exoskeletons; Humanoid Labourers; Robot Swarms. 

Sustainability in construction is implemented by European Commission by seeking coherence between 
industrial, environmental, climate and energy policy. This enables the growth of an optimal business 
environment for SE development, job creation and innovation. To achieve the SE growth energy 
containment goals, the Commission has set an ambitious agenda: to transform the EU economy into a 
circular economy, where the value of products and materials is retained for as long as possible, bringing 
significant economic benefits. The Commission is also supporting European industry in moving to a climate-
neutral economy and improving the energy efficiency of products through eco-design legislation. Therefore, 
technological upgrading and circular economy are two pillars of current evolution of BaCI.  

 
EU energy savings’ target from changes to the Building and Construction industry for 2030 

To increase material efficiency and reduce climate impact on 2030, EU commission have a comprehensive 
new strategy for a sustainable built environment based on learnt lessons. European Directive 
COM/2021/558 establishes, dividing them among countries, a target of reducing gas emissions to at least 
55 percent by 2030 from 1990 levels. 

To achieve these goals, the European Commission Work Program for 2021 includes the "Fit for 55" package 
aimed at reducing greenhouse gas emissions by at least 55 percent by 2030 and achieving a climate-neutral 
European Union by 2050. The Commission proposes [Fit for 55, 2022] to: 

 require Member States to renovate at least 3% of the total floor area of all public buildings annually; 
 set a benchmark of 49% of renewables in buildings by 2030; 
 require Member States to increase the use of renewable energy in heating and cooling by +1.1 

percentage points each year, until 2030; 

In addition, circular principles throughout the lifecycle of buildings are advocated by: 

 addressing construction products' sustainability in line with the Construction Product Regulation's 
revision, including potential recycled content requirements for certain construction products; 

 promoting the durability and adaptability of built assets in line with the circular economy principles 
for buildings design; 

 developing digital logbooks for buildings; 
 using level(s) to integrate life cycle assessment in public procurement and the EU sustainable 

finance framework as well as to explore potential carbon reduction targets and carbon storage; 
 considering a revision of material recovery targets set in EU legislation for construction and 

demolition waste; 
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 promoting initiatives to reduce soil sealing, rehabilitate abandoned or contaminated brownfields 
and increase the safe, sustainable and circular use of excavated soil. 

3.2.1.2 Major technological changes in Building and construction industry & SE  

Investment in energy efficiency in buildings is picking up but the speed of change lags behind overall 
building construction investment [5]. In the same way the major technological changes that effects in 
Building and construction industry which have an impact on energy efficiency and result to the sustainability 
of the energy sector are strictly connected to the technological changes in the overall Building and 
construction industry. 

The growing and intersecting economic, energy, security and climate crises both challenge and highlight 
the progress needed to decarbonize and to improve the resilience of the global buildings sector. 
Opportunities include improving existing buildings efficiency and use, high-performance new buildings, 
efficient lighting appliances and equipment in buildings, integrating renewables in buildings, and 
decarbonizing production of building materials [5]. 

As major trends in the construction sector are towards the use and integration of intelligent and smart 
systems in every aspect. These new systems not only facilitate operations and lower costs but also reduce 
energy consumption, promote safety and eliminate human-made mistakes. Finally with environmental 
consciousness there is also increasing demand for flexible buildings that use technology to adapt to external 
conditions. To pursue recyclability and circular economy design firms are being asked more and more to 
analyze the reuse of existing infrastructures and built elements to reduce new construction and minimize 
the carbon footprint of the buildings stock [6]. 

The Marrakech Partnership for Global Climate Action Human Settlements Pathway (2021), which is co-led 
by GlobalABC, has developed the Action Table, and in particular the following Table 1 “SUMMARY OF 
ACTIONS BY STAKEHOLDER GROUP”. The original table contains all the stakeholder (), here are reported 
only the affected professions / specializations pertaining to the current treatment: 

Table 1. SUMMARY OF ACTIONS BY STAKEHOLDER GROUP. Marrakech Partnership for Global Climate Action Human Settlements 
Pathway, 2021. 

SUMMARY OF ACTIONS BY STAKEHOLDER GROUP 
Policymakers (national, subnational, 

local levels) 
Technology Providers and 

Innovators 
Business and Service Providers 

 Include specific measures to address 
the emissions from the Built 
Environment in NDCs 

 Establish roadmaps for a net zero 
built environment and develop 
supporting policies and targets, in 

 Develop and widespread use 
of digital solutions to 
accurately measure and 
automatically optimise built 
asset operational 
performance in real time; 

 Businesses across the built environment value 
chain commit to net zero and decarbonise assets 
under their control 

 Corporate occupiers decarbonise the buildings 
they occupy collaborating with building owners 
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coordination with key stakeholders 
across the value-chain 

 Develop and implement mandatory 
building codes that reduce both 
operational and embodied emissions 

 Mandate life cycle assessment (LCA) 
on during design and construction to 
minimise whole life carbon emissions 
of projects 

 Collect as-built embodied carbon 
emissions data and monitor 
operational carbon emissions to 
inform development of performance 
benchmarks 

 Drive widespread deep energy 
retrofits aligned to net zero carbon 
standards 

 Use urban planning to minimise 
resource (materials and energy) use 
whilst meeting the needs and 
improving health and wellbeing of 
communities 

and measure and freely 
share as-built embodied 
carbon emissions over the 
asset life cycle 

 Develop and widespread use 
of low carbon construction 
processes and materials 
Develop energy efficient and 
clean energy solutions for 
the built environment 

 Enabling low carbon 
operation and maintenance 
of built assets 

 Developers, architects, engineers, contractors 
and asset managers/owners assess, minimise 
and report project emissions through design, 
construction, and use, prioritising emissions 
released before 2050 

 All businesses across the value chain collaborate 
to develop and use new viable, low carbon 
solutions for buildings and infrastructure 

 Developers, architects, engineers, and 
contractors demand better environmental 
practice and lower carbon technologies and 
innovations from the supply chain 

 Developers, architects, engineers, and 
contractors reduce water and energy use in 
households and buildings 

 Develop skills to enable the transition to a net 
zero built environment 

 

These actions are already having an impact on Building and construction industry, which surely will grow in 
the future years, and in particular on technological changes into the sector. According to several 
transformation consultancy companies for the AEC sector (e.g. digital transformation consultancy and 
software development company – Intellectsoft and Imaginovation; communications provider to the 
construction industry – UK connect; SaaS-based procurement intelligence and analytics provider – Beroe), 
as well as insurance companies operating in the sector (e.g. MAPFRE Global Risks) the technological 
advancements and the most adopted technologies, processes, and materials in the construction industry 
can be summarized in the following point: 

 New materials: 
 Translucent concrete: Over the years, concrete has been modified, improved and adapted to 

construction needs. Although still considered experimental, translucent concrete is a major 
innovation in the sector. This is polymeric concrete that includes cement, aggregates and 
additives in its composition, allowing the passage of light and providing superior mechanical 
characteristics than those of traditional concrete.  

 Self-repairing concrete: According to Oficemen, the Spanish Association of Concrete 
Manufacturers, concrete is the second most consumed material in the world after water. Its 
popularity led to multiple research initiatives, such as that of the Delf University of Technology, 
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in which a bio-concrete capable of repairing itself was developed. Capsules containing bacteria 
and calcium lactate are inserted into the concrete: if a crack occurs, the next rain breaks these 
capsules, causing a chemical reaction that repairs the crack.  

 Aerogel: One of the most innovative products for thermal insulation. Originally used widely in 
the aerospace industry, today, it is making its way into the construction sector. It has a texture 
similar to polystyrene once hardened, and its solidity is similar to glass.  

 Sustainable materials: Environmentally friendly buildings are prominent, and there is a 
material boom taking place, towards minimizing CO2 emissions. This is achieved by using 
recycled, natural or locally sourced materials. In addition, efficient models that generate less 
waste during their manufacture and take into account both their useful life and their 
subsequent recycling are being used. 

 Innovative techniques:  
 BIM: The greatest promise in modernizing and improving the construction sector. Building 

Information Modeling (BIM) is a collaborative work methodology that centralizes, in a digital 
and accessible database that is updated in real time, all information related to the construction 
and management of the infrastructure. 

 Virtual Reality and Augmented Reality. Virtual Reality (VR) refers to the creation of an entirely 
simulated environment and has a relatively long history within the construction industry. 
However, Augmented Reality (AR) involves superimposing computer-generated images and 
real-world image information. VR is an important piece of construction technology for the 
industry in a variety of ways, these include training, safety, structure walkthroughs, plan 
reviews and similar aspects. VR can also help equipment operators on site seamlessly run 
simulations that could be too dangerous to replicate, I.e., natural disaster or major equipment 
malfunction. While AR can provide construction site workers with virtual feedback on real-
world progress ensuring everyone is on the same page and errors are reduced on-site. AR is an 
excellent tool for the transmission of information by overlaying data with real-world 
information for the end-user.  
Augmented and virtual reality are proven pieces of construction tech for the industry, with 
many benefits, for example, a site contractor could hold a tablet up inside a home and see the 
locations of every necessary drill hole without having to check the physical building plan.  

 IoT: The Internet of Things makes it possible to optimize all types of processes, and in the field 
of digital innovation, construction is one of the sectors with the greatest potential when it 
comes to applying its solutions. It can be applied at different stages of the construction process 
and offers great advantages both in the first phase of calculation, planning and design, as well 
as in subsequent on-site works.  
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 Digital Twin. Solving operation management issues, the digital twin is the newest technology 
in the AEC industry. It involves the use of simulation in creating a building prototype. Digital 
twin trends and functionality cover the use of intelligent multidimensional digital models. In 
2023 and beyond, there will be fewer buildings with operational issues, all due to the ability of 
digital twins to simulate, predict and inform decisions based on real-world conditions. Digital 
twins carry out performance analysis considering occupants' behaviours with the use of 
patterns and space. 

 Blockchain Technology. In 2023 and beyond, the entire AEC industry will have better cost 
management and efficient procurement strategies via blockchain. It was no more than a 
decade ago when this technology was introduced to the construction industry, serving as 
linked collections of data "blocks" that make up a digital ledger, with the records of all 
transactions and completed milestones. It can be compared to a literal chain, with each link 
representing a distinct transaction in a project, and it automatically balances itself. Unlike 
others, it is safe, decentralized and adaptable to projects of any size.  

 Artificial Intelligence. Artificial intelligence or AI has become a key technology advancement 
for many industries including construction. AI offers the construction industry the ability to 
speed up planning and make entire operations faster and more efficient. Thus, creating a 
greater need for AI technology within the industry as a result of ALICE, an AI assistant designed 
specifically for the construction industry was created.  The technology within the bot is 
designed to reduce project build lengths and costs by as much as 15%. Whilst also being able 
to evaluate millions of data and generate scheduling options that are specifically optimised 
with time and cost in mind, allowing projects to stay up to date. 

 Prefabrication: Prefabricated parts save 70% of energy and 50% of water consumption, 
improving the efficiency of the construction process, as stated by Shaanxi Construction 
Engineering Corporation. Shaanxi Construction Engineering Corporation is a Chinese company, 
one of the first to opt for this methodology. Prefabricated parts also reduce pollution and 
noise, generating little waste. 

 Versatile tools:  
 3D Printing: The benefits of this development have been seen in all industries, with 

construction and urbanism already benefiting. 3D printing, although not as widespread as BIM, 
is one of the newest technologies in the construction industry. Its mechanism, which involves 
making three-dimensional buildings from digital models, was first used in 1995. Currently, 
there are no devices capable of printing entire buildings, however, the trend is clear: places 
like Dubai have imposed by law that, by 2025, a quarter of every building constructed will have 
to be made by 3D printing.  
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 Construction robot: Five years ago, the Australian Mark Pivac created the Hadrian X robot, 
capable of laying 1,000 bricks per hour. For some months now, this amazing bricklayer robot 
has been working on real-life projects and building its first houses. In fact, it does not just lay 
bricks: it cuts blocks with millimetric precision and lays adhesive, among others.  

 Drones: These devices are an advantage due to their autonomy, the possibility of adding other 
equipment to their structure and their application in complex tasks, thereby replacing human 
teams. In the construction world, they are used for land exploration and the creation of visual 
content for the purposes of inspections and safety guarantees. This technological innovation 
reduces operating time, risks and costs.  

 Pocket LIDAR: LIDAR is the most accurate and efficient tool to verify that any finished 
construction phase corresponds to the digital BIM model. To date, the most frequent scanning 
equipment has been bulky and somewhat uncomfortable. Now, thanks to two of the tech 
giants: Apple and Google, a mobile app that makes it much more convenient has been 
developed. 

 Connected Hardhats. From smartwatches to smartphones, wearable tech has already 
smashed the personal gadget space, however, there is certainly more room to grow for 
wearable devices in the construction space. As a result of this, companies like Shimabun have 
released upgrade kits that can be fitted to standard hardhats, providing workers with a new 
extensive range of advanced safety capabilities. The Shimabun-equipped hardhat monitors 
location, motion, and temperature. As a result of this, it can enable it to warn that a worker 
might be lightheaded or overheated. Another capability of this construction technology is that 
it can also perceive if a worker has fallen and trigger an emergency call to first responders. The 
exactness of the data collected also makes it possible to perform better assessments of site 
mistakes to better prevent repeat occurrences and help reduce overall health and safety issues 
and risks on site before they occur. 

 3D Laser Scanner. Among the newest construction technology in the AEC industry is the 3D 
laser scanner. Its interoperability and modifications each year make it a consistently fresh 
innovation. It’s known for its ability to scan and analyse real-world objects. It has been 
deployed for on-site surveying, mapping, project inspection, safety and many other tasks in 
construction. Its accuracy makes construction planning easy with significant cost savings. 

 Exoskeletons. Another technological advancement for 2022, is the use of exoskeletons within 
the construction industry. Exoskeletons are another piece of wearable technology that works 
in tandem with the user, allowing site workers to carry out more work than humanly possible. 
The aim of this technology is to minimise strain and injury to the workers’ bodies whilst also 
helping to increase worker productivity as workers appear less fatigued when using this 
technology. As a result, this construction technology advancement will help increase safety on 
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site and reduce the number of lost hours due to injuries. There are a variety of different 
versions of exoskeletons, all of which have their own purpose. These include: Power Gloves – 
Gripping tools and materials; Arm and shoulder support – Overheard activities and lifting; Back 
support – Stopping, lifting or reaching; Standing and crouching support – Task that requires 
prolonged standing I.e., drilling; Whole body suit – Lifting and carrying heavy tools and or 
objects; There are also two significant types of Exoskeletons: the mechanical which is designed 
for redistribution of weight and the electrical which is designed to enhance strength. 

 Humanoid Labourers. In response to the continued labour shortage concerning many labour 
industries worldwide, Japanese researchers have developed Humanoid labour technology 
called: HRP-5P. HRP-5P is a humanoid robot capable of performing basic physical tasks like 
installing drywall or bricklaying independently. Alongside HRP-5P, there are also other robotic 
advancements such as TyBot, Doxel AI, and many other built robotics i.e. Automated Track 
Loader, or ATL. Each of which has its own features and responsibilities.  However, there can be 
both positives and negatives to this construction technology advancement. For example, it 
automates dangerous tasks meaning human workers out of the risk of harm and health and 
safety risks are reduced. There is also a fear that advancement in technology would also take 
them out of the workforce and cut down the need for human labour. With many industry 
leaders recommending widespread retraining to help retain employees in fields that are 
already short on workers. 

 

Some of these technological changes have also been highlighted as fundamental for the BaCI sector by the 
interviewed stakeholders, and a summary is given below with respect to the professions mainly affected by 
the change in the Table 2. 

Table 2. Technological changes and Affected professions / specializations according to interviewed stakeholders 

Technological 
change 

Affected professions / specializations 

Ad
va

nc
ed

 Io
T 

se
ns

or
s 

Si
tin

g 
an

d 
De

sig
n 

 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, 

Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
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 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Maintainers 
 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

 Policy Makers, Urban Planners 
 Educators and Information Providers, Researchers 
 Manufacturers and Distributors of Green Building Materials and Products 
 IT & System Technicians 
 Developers 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

AI
-c
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d 
D
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d 
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 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Risk 

Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Storage and Distribution Managers 
 Water resources specialist 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
 Remote Sensing Scientists and Technologists 
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O
pe

ra
tio

n 
an

d 
M

ai
nt

en
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ce
  Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Maintainers 
 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
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n 

 Policy Makers, Urban Planners 
 Financing 
 Educators and Information Providers, Researchers 
 Manufacturers and Distributors of Green Building Materials and Products 
 IT & System Technicians 
 Developers 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

H
ig

h 
ef
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nc
y 
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r e
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y 

te
ch

no
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es

 

Si
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g 
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d 
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 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers 

 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 
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Re
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tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

 Policy Makers, Urban Planners 
 Financing 
 Educators and Information Providers, Researchers 
 Manufacturers and Distributors of Green Building Materials and Products 
 IT & System Technicians 
 Developers 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

Re
ne

w
ab

le
s 

en
er

gy
 s

to
ra

ge
 

Si
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g 
an

d 
De
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 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants Risk 

Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Storage and Distribution Managers 
 Water resources specialist 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers 

 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
uc

a
tio

n 
an

d 
Po

lic
y

, 

 Policy Makers, Urban Planners 
 Financing 
 Educators and Information Providers, Researchers 
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 Manufacturers and Distributors of Green Building Materials and Products 
 IT & System Technicians 
 Developers 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

Lo
ca

l r
en

ew
ab

le
s 
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od

uc
tio

n 

Si
tin

g 
an

d 
De

sig
n 

 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, 

Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Storage and Distribution Managers 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers 

 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Waste Management Analysts, Consultants and Advisors, 

Sustainable Design specialist 

Ed
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at
io

n 
an

d 
Po

lic
y,
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 Policy Makers, Urban Planners 
 Educators and Information Providers, Researchers 
 IT & System Technicians 
 Developers 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

Bu
ild
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 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
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 HVAC, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Water Efficiency and Waste Management Analysts, Consultants and Advisors, Botanist, 

Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Storage and Distribution Managers 
 Water resources specialist 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Maintainers 
 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
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d 
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y,
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 Policy Makers, Urban Planners 
 Educators and Information Providers, Researchers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 

D
ig

ita
l a
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si
m
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 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors, 

Botanist, Vegetation specialist, Risk Management Specialists 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers 
 Electricians, IT Technicians and Installers of Energy Management Systems 
 Storage and Distribution Managers 
 Water resources specialist 
 Installers of Renewable energy systems (Solar, Biomass Heating, Small-scale Wind, Mass Heating 

and Combined Heat and Power Systems) 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers 

 Electricians/Maintainers of Energy Management Systems and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating systems Maintainers of Mass Heating (Large 

Building or District) and Combined Heat and Power (CHP) Systems 
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Su
st

ai
na

bl
e 

co
m

po
si

t
Si

tin
g 

an
d 

De
sig

n 

 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  Construction Company Managers and Business Functions 

 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

 Policy Makers, Urban Planners 
 Educators and Information Providers, Researchers 
 Manufacturers and Distributors of Green Building Materials and Products 
 IT & System Technicians 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Facilities Managers 
 Building Managers 

Ci
rc

ul
ar

 b
ui

ld
in

g 
m

at
er

ia
ls

 a
nd

 c
om

po
ne

nt
s 

Si
tin

g 
an

d 
De

sig
n 

 Construction Company Managers and Business Functions 
 Architects and Building/Structural/Environmental Engineers, Sustainable Design Specialists 
 Architectural Technicians / Technical Drawing Specialists 
 Energy and Water Efficiency and Waste Management Analysts, Consultants and Advisors 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects 
 Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Remote Sensing Scientists and Technologists 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Maintainers 
 Electricians/Maintainers of Energy Management Systems and IT Technicians 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

t
io

n 

 Construction Company Managers and Business Functions 
 Architects and Civil/Structural/ Environmental Engineers 
 Architectural Technicians / Technical Drawing Specialists 
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers 
 Surveyors, Renovators, Sustainable Design specialist 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

 Policy Makers, Urban Planners 
 Financing 
 Educators and Information Providers, Researchers 
 Manufacturers and Distributors of Green Building Materials and Products 
 Energy Managers 
 Public Servants Working in Procurement and Management of Buildings 
 Householders and Tenants 
 Facilities Managers 
 Building Managers 
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Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site Architects  
 Environmental health and safety specialist 
 Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 

Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy Management Systems    

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 Specialized workers (Bricklayers; Carpenters; Glaziers; Masons; Roofers; Plasterers; 
Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems and IT Technicians 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n 

 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and Waste Management Analysts, Consultants 

and Advisors, Sustainable Design specialist  

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n 

 Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building Materials and Products  
 Public Servants Working in Procurement and Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 

3.2.2 Qualifications and Skills (Q&S) 

The methodology applied in this section by the research group encompass the organization of a focus group 
composed of representatives of professional associations, public authorities, construction companies, and 
design studios (Figure 1), to whom has been submitted an interview form (see Table 3). 
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Figure 1. Distribution of typology of stakeholders included in the focus group. In blue: “public authorities”, in red: “companies”; in 
yellow: “professional associations”; in green: “design firms”; in purple: “others”. 

 

Table 3. Questions included in the interview form, prepared by the authors, and submitted to focus group. 

Interview form 
SECTION A: Main technological changes caused by energy sustainability in the building and construction 
sector 
With reference to the building and construction sector in Italy: 

1. What recent technologies (digital or not) oriented towards energy efficiency, ecology, and sustainability do you 
know? 

2. How do you believe these advancements will affect the sustainable energy sector in the short and long term? 
3. What technologies do you think will be adopted widely in the near future and why? 
4. In your opinion, what are the most promising areas of innovation and technological development in the building 

and construction industry, oriented towards energy efficiency, ecology, and sustainability? 
5. What do you think will be the role of digitalization in the building and construction industry (especially for design 

and construction)? 
6. What do you think will be the main guidelines for the development of digitalization in the sector? 
7. What do you think will be the main guidelines for the development of sustainability in the sector? 
8. What do you think will be the main guidelines for the development of energy efficiency in the sector? 
9. What do you think are the current limitations to overcome and the challenges to face for a more concrete and 

organic application of digital and sustainable technologies in the building and construction sector? 
10. In your opinion, are there any other important technologies or trends for energy sustainability in the building and 

construction sector in the future? 
SECTION B: Current professional Q&S for energy sustainability in the buildings and construction sector 
With reference to energy sustainability in the building and construction sector in Italy, currently: 

1. In your opinion, what are the most relevant and requested Q&S in the sector at various levels (operators, 
technicians, designers, managers, etc.)? 

2. What new technologies and systems are currently being used in the sector? How have they affected the Q&S 
needed? 
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3. How have the Q&S needed in the sector changed in the last 5 years? 
4. In your opinion, what Q&S are currently being overlooked or undervalued in the sector? 
5. How do companies in your field/sector currently acquire and develop the necessary Q&S for their workforce? 
6. In your opinion, how can vocational education and training programs better align with the current Q&S needed to 

develop energy sustainability in the building and construction sector? 
SECTION C: Professional Q&S necessary to address the technological changes caused by energy 
sustainability in the building and construction sector 
With reference to the future of energy sustainability in the building and construction sector in Italy: 

1. Are there any other technological trends, developments or changes that you believe will affect the Q&S needed in 
the future? 

2. How do you see the sector and Q&S needed for it evolving in the next 5 years? 
3. How do you see the sector and Q&S needed for it evolving in the next 10 years? 
4. Based on these developments, which Q&S do you think will be more in demand in the future and why? 
5. What actions do you think should be taken to ensure that workers in the sector have the Q&S needed for success 

in the near future? 
6. In your opinion, how can vocational education and training programs better align with the future Q&S needed to 

develop energy sustainability in the building and construction sector? 
 

3.2.2.1 Current Q&S of the Building and construction industry & SE professionals 

Digital technologies are rapidly evolving in the construction sector, despite often they are not effectively 
and broadly used [7]. This makes it difficult for the different figures of the construction sector to cope with 
the integration of the numerous new technological changes with the traditional roles and processes [8].  

The skills that are needed to be digitally competent change as digital innovations change and develop over 
time. Digitalization currently dominates construction innovations, nevertheless, often is possible to identify 
a lack of digital literacy among the labor workers employed [9]. Encourage the development of a broader 
culture of the available digital technologies is a pivotal point for the new generation of professionals and 
construction firms related to energy sustainability in the building and construction sector [10]. 

This section aims to identify and highlight the current skills and qualifications (Q&S) required for a job profile 
able to operate today with proficiency for energy sustainability in the buildings and construction industry 
(B&CI). Table 4 summarizes the review of current professional Q&S, identified through the interview form – 
presented in Section 3.2.2 (Table 3) – prepared by the Sapienza team and submitted to the selected focus 
group. The results have been integrated with a literature review process. 
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Table 4. Current Qualifications and Skills related to energy sustainability in the buildings and construction sector. 

  S
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Professions / specializations 
related to BaCI 

Current Qualifications and Skills 

x   x  

Construction Company: management  
 Construction Company Managers 

and Business Functions  

 project management skills, to understand, 
coordinate, and cooperate effectively with each 
figure of the construction processes; 

 business and economic management and ability 
to cooperate with other construction 
companies; 

 ability to understand problems and 
interferences between various disciplinary 
sectors encountered in a complex design; 

x   x  

Technicians: designers  
 Architects and 

Building/Structural/Environmental 
Engineers, Sustainable Design 
Specialists 

 HVAC, Electrical, Mechanical, 
Sanitary, RE & Building Services 
Engineers / Designers 

 Architects and Civil/Structural/ 
Environmental Engineers  
 

 certifications in BIM proficiency, such as BIM 
Manager, BIM Coordinator, and BIM Specialist; 

 project management skills, to understand, 
coordinate, and cooperate effectively with each 
figure of the construction process; 

 ability to design latest generation heating and 
cooling systems; 

 ability to understand problems and 
interferences between various disciplinary 
sectors encountered in a complex design; 

x   x  

Technicians: technical drawers 
 Architectural Technicians / 

Technical Drawing Specialists 
 

 certifications/skills in CAD, in BIM proficiency, 
such as BIM Specialist; 

 ability to program with specific languages, such 
as Python, R, Ruby, Java; 

 technical and vocational education and training 
project management skills, to cooperate 
effectively with each figure of the construction 
process; 

x   x  

Technicians: specialists and consultants 
 Surveyors, Energy and Water 

Efficiency and Waste Management 
Analysts, Consultants and 

 certifications/skills in CAD, in BIM proficiency, 
such as BIM Specialist; 

 technical and vocational education and training 
project management skills, to cooperate 
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Advisors, Botanist, Vegetation 
specialist, Risk Management 
Specialists 

effectively with each figure of the construction 
process; 

 ability to program with specific language, such 
as Python, R, Ruby, Java; 

 x    

Building site: management 
 Building Site Supervisors, Site 

Engineers, and Site Architects 
 Environmental health and safety 

specialist 

 for the technical supervisor of the construction 
site, the ability to coordinate the project in 
relation to the construction phases; 

 ability to understand problems and 
interferences between various disciplinary 
sectors encountered in a complex design; 

 x x   

Building site: workers 
 Specialized workers (Bricklayers; 

Carpenters; Glaziers; Masons; 
Roofers; Plasterers; 
Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat 
pump Maintainers  

 Electricians/Maintainers of Energy 
Management Systems and IT 
Technicians 

 Maintainers of Solar Thermal 
Systems, Biomass Heating systems 
Maintainers of Mass Heating 
(Large Building or District) and 
Combined Heat and Power (CHP) 
Systems 

 Installers of Renewable energy 
systems (Solar, Biomass Heating, 
Small-scale Wind, Mass Heating 
and Combined Heat and Power 
Systems) 

 highly skilled workers in construction processes, 
especially in relation with the most recent 
techniques; 

    x 

Property management 
 Householders and Tenants  
 Facilities Managers 
 Building Managers 
 Energy Managers  

 Monitoring and maintenance of facilities 
 Certified Energy Manager 
 Certified Energy Auditor 
 Certifications in CAFM (Computer Aided Facility 

Management) proficiency 

 x   x 

IT and sensing management 
 Remote Sensing Scientists and 

Technologists 
 IT & System Technicians  
 Developers 
 

 Proficiency knowledge in Infrastructure and 
systems, both in designing and installing 

    x 

Public authorities: 
 Policy Makers, Urban Planners 
 Public Servants Working in 

Procurement and Management of 
Buildings 

 project management skills, to understand, 
coordinate, and cooperate effectively with each 
figure of the construction process; 
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  ability to understand problems and 
interferences between various disciplinary 
sectors encountered in a complex design; 

    x 

Manufacturing and production: 
 Manufacturers and Distributors of 

Green Building Materials and 
Products 

 Certification in environmental and sustainability 
standards and protocols; 

    x 

Research institutes: 
 Educators and Information 

Providers, Researchers  
 

 ability to program with specific language, such 
as Python, R, Ruby, Java; 

  

 

3.2.2.2 Q&S needed to address the technological changes 

The numerous technological changes expecting until 2030 in the buildings and construction sector – present 
in Section 3.2.1.2 – will cause new needs in the professional Q&S. Table 5 summarize the review of future 
professional Q&S required to address energy sustainability in the buildings and construction sector. As well 
as for Section 3.2.2.1, a focus group composed by expert in the sector has been involved to discuss the 
topic. 

Table 5. Future Qualifications and Skills needed to address the technological changes in the buildings and construction sector in 
relation to energy sustainability, according to interviewed stakeholders. 

Technological 
change 

Affected Profession/ specializations  Required Qualifications and Skills 

Ad
va

nc
ed

 Io
T 

se
ns

or
s  

Si
tin

g 
an

d 
D

es
ig

n 

 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants and Advisors, 
Botanist, Vegetation specialist, Risk Management 
Specialists  

 Advanced qualifications in digital 
modeling and code checking 

 Advanced skills in managing the 
interoperability processes 

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 

Co
ns

tr
uc

tio
n 

 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 
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 Installers of Renewable energy systems (Solar, Biomass 
Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 Specialized workers (Bricklayers; Carpenters; Glaziers; 
Masons; Roofers; Plasterers; Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems 

and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating 

systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  

 Advanced technical experience on the 
field 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n 

 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers 
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 Advanced qualifications in digital 
modeling and code checking 

 Advanced skills in managing the 
interoperability processes 

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n  Policy Makers, Urban Planners  

 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 IT & System Technicians  
 Developers  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers 
 Building Managers  

 Advanced qualifications in digital 
modeling and code checking 

 Advanced technical experience on the 
field 

 Advanced skills in managing the 
interoperability processes 

AI
-c

on
tr

ol
le

d 
D

ig
ita

l T
w

in
 

Si
tin

g 
an

d 
D

es
ig

n  

 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers 
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants and Risk 
Management Specialists  

 Qualifications and certification of digital 
skills 

 Skills and qualifications in coding 
 Skills in Common Data Environment 

(CDE) management 
 Advanced qualifications in digital 

modeling and code checking 
 Advanced skills in managing the 

interoperability processes 
 Advanced technical experience on the 

field 
 Advanced managerial skills across 

multiple disciplinary sectors 
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Co
ns

tr
uc

tio
n  

 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   
 Storage and Distribution Managers  
 Water resources specialist  
 Installers of Renewable energy systems (Solar, Biomass 

Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

 Qualifications and certification of digital 
skills 

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 

 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
 

 Specialized workers (Bricklayers; Carpenters; Glaziers; 
Masons; Roofers; Plasterers; Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems 

and IT Technicians 
 Maintainers of Solar Thermal Systems, Biomass Heating 

systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 

 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  

 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 Qualifications and certification of digital 
skills 

 Skills and qualifications in coding 
 Skills in Common Data Environment 

(CDE) management 
 Advanced qualifications in digital 

modeling and code checking 
 Advanced skills in managing the 

interoperability processes 
 Advanced technical experience on the 

field 
 Advanced managerial skills across 

multiple disciplinary sectors 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 P
ro

m
ot

io
n  

 Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 IT & System Technicians  
 Developers  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers 
 Building Managers  

 Qualifications and certification of digital 
skills 

 Advanced technical experience on the 
field 

 Advanced qualifications in digital 
modeling and code checking 

 Advanced skills in managing the 
interoperability processes 

 



 

102 
 

H
ig

h 
ef

fic
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y 

so
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r e
ne
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y 

te
ch
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Si
tin

g 
an

d 
D

es
ig

n  

 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants 

 High specialization 
 Forecast interferences between the 

different sectors during complex design 
processes 

 Ability to creatively interact with AI for 
design 

 Qualifications and certification of digital 
skills 

 Skills and qualifications in coding 
 Skills in Common Data Environment 

(CDE) management 
 

Co
ns

tr
uc

tio
n  

 Building Site Supervisors, Site Engineers and Site 
Architects  

 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   
 Installers of Renewable energy systems (Solar, Biomass 

Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

 High specialization 
 Ability to interact and monitor different 

operators 
 Forecast interferences between the 

different sectors during complex design 
processes 

O
pe

ra
tio

n 
an

d 
M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers  

 Electricians/Maintainers of Energy Management Systems 
and IT Technicians 

 Maintainers of Solar Thermal Systems, Biomass Heating 
systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  

 High specialization 
 Ability to interact and monitor different 

operators 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  

 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 High specialization 
 Forecast interferences between the 

different sectors during complex design 
processes 

 Ability to creatively interact with AI for 
design 

 Qualifications and certification of digital 
skills 

 Skills and qualifications in coding 
 Skills in Common Data Environment 

(CDE) management 

Ed
uc

at
io

n 
an

d 
Po

lic
y,

 
Pr

om
ot

io
n  

 Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 IT & System Technicians  
 Developers  
 Energy Managers  

 Ability to creatively interact with AI for 
design 

 Qualifications and certification of digital 
skills 

 Skills and qualifications in coding 
 Skills in Common Data Environment 

(CDE) management 
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 Public Servants Working in Procurement and 
Management of Buildings  

 Householders and Tenants  
 Facilities Managers   
 Building Managers  

Re
ne
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants Risk Management 
Specialists  

 High specialization 
 Forecast interferences between the 

different sectors during complex design 
processes 

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

 Certification of digital skills 

Co
ns
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uc
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n  

 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   
 Storage and Distribution Managers  
 Water resources specialist  
 Installers of Renewable energy systems (Solar, Biomass 

Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

 High specialization 
 Ability to interact and monitor different 

operators 
 Forecast interferences between the 

different sectors during complex design 
processes 

 Ability to install and manage new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for the coordination designer 
and construction site technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

 Skills in the proper installation of new 
technological solutions  

 Ability to manage the installation of 
new technological solutions in 
conditions different from the traditional 
ones 

 Qualifications towards the definition of 
new professional figures (e.g., the 
digital worker and the 
technician/installer with skills in 
electronics) 

O p e r  Plumbers, Heating, HVAC and Heat pump Maintainers   High specialization 
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 Electricians/Maintainers of Energy Management Systems 
and IT Technicians 

 Maintainers of Solar Thermal Systems, Biomass Heating 
systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  

 Ability to install and manage new 
technological solutions 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

 Skills in the proper installation of new 
technological solutions  

 Ability to manage the installation of 
new technological solutions in 
conditions different from the traditional 
ones 

 Qualifications towards the definition of 
new professional figures (e.g., the 
digital worker and the 
technician/installer with skills in 
electronics) 

Re
no

va
tio

n 
an

d 
De

co
ns

tr
uc

tio
n  

 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 High specialization 
 Ability to interact and monitor different 

operators 
 Forecast interferences between the 

different sectors during complex design 
processes 

 Ability to install and manage new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for the coordination designer 
and construction site technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

 Skills in the proper installation of new 
technological solutions  

 Ability to manage the installation of 
new technological solutions in 
conditions different from the traditional 
ones 

 Qualifications towards the definition of 
new professional figures (e.g., the 
digital worker and the 
technician/installer with skills in 
electronics) 
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i  Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  

 High specialization 
 Ability to creatively interact with AI for 

design 
 High specialization 
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 Manufacturers and Distributors of Green Building 
Materials and Products  

 IT & System Technicians  
 Developers  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

 Certification of digital skills 
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants and Advisors, Risk 
Management Specialists  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

Co
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n  

 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Specialized workers (Bricklayers; Carpenters; Glaziers; 

Masons; Roofers; Plasterers; Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   
 Storage and Distribution Managers  
 Installers of Renewable energy systems (Solar, Biomass 

Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

 Ability to install and manage new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for the coordination designer 
and construction site technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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M

ai
nt

en
an

ce
  Plumbers, Heating, HVAC and Heat pump Maintainers  

 Electricians/Maintainers of Energy Management Systems 
and IT Technicians 

 Maintainers of Solar Thermal Systems, Biomass Heating 
systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  

 Ability to install and manage new 
technological solutions 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Waste Management 

Analysts, Consultants and Advisors, Sustainable Design 
specialist  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to install and manage new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
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solutions (for the coordination designer 
and construction site technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Policy Makers, Urban Planners  
 Educators and Information Providers, Researchers  
 IT & System Technicians  
 Developers  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Mechanical, Sanitary, RE & Building Services 

Engineers / Designers  
 Surveyors, Water Efficiency and Waste Management 

Analysts, Consultants and Advisors, Botanist, Vegetation 
specialist, Risk Management Specialists  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for the coordination designer) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

Co
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 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Storage and Distribution Managers  
 Water resources specialist  

Remote Sensing Scientists and Technologists  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to install and manage new 
technological solutions (for contractors) 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for construction site 
technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Specialized workers (Bricklayers; Carpenters; Glaziers; 
Masons; Roofers; Plasterers; Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems 

and IT Technicians 

 Ability to install and manage new 
technological solutions 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Maintainers of Solar Thermal Systems, Biomass Heating 
systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  
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 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to install and manage new 
technological solutions (for contractors) 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for construction site 
technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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n  Policy Makers, Urban Planners  

 Educators and Information Providers, Researchers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Energy and Water Efficiency and Waste 

Management Analysts, Consultants and Advisors, 
Botanist, Vegetation specialist, Risk Management 
Specialists  

 Ability to use Building Information 
Modeling (BIM) tools 

 High qualifications and skills in coding 
(e.g., Python, R, Ruby, Java) 
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 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems   
 Storage and Distribution Managers  
 Water resources specialist  
 Installers of Renewable energy systems (Solar, Biomass 

Heating, Small-scale Wind, Mass Heating and Combined 
Heat and Power Systems) 

 Remote Sensing Scientists and Technologists  

 Ability to use Building Information 
Modeling (BIM) tools 

O
p er at
i

on
  Plumbers, Heating, HVAC and Heat pump Maintainers   Ability to use Building Information 

Modeling (BIM) tools 
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 Electricians/Maintainers of Energy Management Systems 
and IT Technicians 

 Maintainers of Solar Thermal Systems, Biomass Heating 
systems Maintainers of Mass Heating (Large Building or 
District) and Combined Heat and Power (CHP) Systems  
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 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 Ability to use Building Information 
Modeling (BIM) tools 
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 Policy Makers, Urban Planners  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 IT & System Technicians  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Facilities Managers   
 Building Managers  

 Ability to use Building Information 
Modeling (BIM) tools 

 Ability to professional training in the 
use of BIM methods and tools (for 
educators) 

 High qualifications and skills in coding 
(e.g., Python, R, Ruby, Java) 
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 Energy and Water Efficiency and Waste Management 

Analysts, Consultants and Advisors 

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions (for designer) 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for the coordination designer) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Building Site Supervisors, Site Engineers and Site 
Architects  

 Specialized workers (Bricklayers; Carpenters; Glaziers; 
Masons; Roofers; Plasterers; Painters/Decorators) 

 Remote Sensing Scientists and Technologists  

 Ability to install and manage new 
technological solutions 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions (for construction site 
technician) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 

O
p er at
i

on
  Specialized workers (Bricklayers; Carpenters; Glaziers; 

Masons; Roofers; Plasterers; Painters/Decorators) 
 Ability to install and manage new 

technological solutions 
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 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems 

and IT Technicians 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Construction Company Managers and Business Functions  
 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Sustainable Design specialist  

 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions (for designer) 

 Ability to install and manage new 
technological solutions (for contractors) 

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 Energy Managers  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 Specific and advanced skills on green 
and alternative system engineering and 
energy solutions 
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 Construction Company Managers and Business Functions  
 Architects and Building/Structural/Environmental 

Engineers, Sustainable Design Specialists  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  

 Qualifications and certification of digital 
skills 

 Programming skills and qualifications 
 Skills in Common Data Environment 

(CDE) management  
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 Building Site Supervisors, Site Engineers and Site 
Architects  

 Environmental health and safety specialist 
 Specialized workers (Bricklayers; Carpenters; Glaziers; 

Masons; Roofers; Plasterers; Painters/Decorators) 
 Plumbers, Heating, HVAC and Heat pump Installers   
 Electricians, IT Technicians and Installers of Energy 

Management Systems    

 Skills in the proper installation of new 
technological solutions (for contractors 
and workers) 

 Ability to manage the installation of 
new technological solutions in 
conditions different from the traditional 
ones 

 Qualifications towards the definition of 
new professional figures (e.g., the 
digital worker and the 
technician/installer with skills in 
electronics) 
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 Specialized workers (Bricklayers; Carpenters; Glaziers; 
Masons; Roofers; Plasterers; Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat pump Maintainers  
 Electricians/Maintainers of Energy Management Systems 

and IT Technicians 

 Skills in the proper installation of new 
technological solutions (for contractors 
and workers) 

 Ability to manage the installation of 
new technological solutions in 
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conditions different from the traditional 
ones 

 Qualifications towards the definition of 
new professional figures (e.g., the 
digital worker and the 
technician/installer with skills in 
electronics) 
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n  Construction Company Managers and Business Functions  

 Architects and Civil/Structural/ Environmental Engineers  
 Architectural Technicians / Technical Drawing Specialists  
 HVAC, Electrical, Mechanical, Sanitary, RE & Building 

Services Engineers / Designers  
 Surveyors, Renovators, Energy and Water Efficiency and 

Waste Management Analysts, Consultants and Advisors, 
Sustainable Design specialist  

 Qualifications and certification of digital 
skills 

 Programming skills and qualifications 
 Skills in Common Data Environment 

(CDE) management  
 Skills in the proper installation of new 

technological solutions (for contractors 
and workers) 

 Ability to manage the installation of 
new technological solutions in 
conditions different from the traditional 
ones 
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 Policy Makers, Urban Planners  
 Financing  
 Educators and Information Providers, Researchers  
 Manufacturers and Distributors of Green Building 

Materials and Products  
 Public Servants Working in Procurement and 

Management of Buildings  
 Householders and Tenants  
 Facilities Managers   
 Building Managers  

 Qualifications and certification of digital 
skills 

 Programming skills and qualifications 
 Skills in Common Data Environment 

(CDE) management  

 

3.2.3 Synthesis- Recommendations 

3.2.3.1 Future impact on Q&S- Most interesting trends for CoVEs 

As the adoption of sustainable building design and construction practices becomes more widespread thanks 
to digital innovation, it opens up new market opportunities that can lead to increased job prospects for 
future workers. While certain occupations in BaCI, such as urban planners, architects, building and civil 
engineers, mechanical engineers, typically require a minimum of a bachelor's degree, many construction 
and trade positions can be learned through on-the-job training or apprenticeships. 

Centers of Vocational Excellence (CoVEs) play a crucial role in providing training and education to 
professionals in the BaCI industry, focusing on sustainable design principles, renewable energy 
technologies, digital tools and processes. The primary objective of CoVEs is to develop a skilled workforce 
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capable of meeting the growing demand for sustainable building design and construction. Therefore, CoVEs 
are instrumental in efforts to reduce environmental impact and enhance energy efficiency within the 
construction industry, looking toward climate neutrality and circular economy in this field. They achieve 
this by delivering training and education to professionals working in various roles, contributing to the 
overall improvement of sustainable practices. Table 6 presents the structural requirements for CoVEs based 
on specific professions, the necessary qualifications and skills, and the available training opportunities in 
green buildings. 

Table 6 Required Q&S report the results in Table 5 according to interviewed stakeholders; in brackets, the authors added 
specifications from literature research. 

Affected 
Profession/specializations 

Required Q&S 
Existing 

Q&S/Available 
Training 

Structural 
needs for 

CoVEs 

Construction Company: management  
 Construction Company Managers 

and Business Functions  

 Advanced skills in managing the 
interoperability processes (with 
knowledge on IT technology, digital twins, 
BIM methods, and sensoring)  

 Advanced technical experience on the 
field 

 Advanced managerial skills across 
multiple disciplinary sectors 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions 

 Ability to use Building Information 
Modeling (BIM) tools 

Partially. 
Management 
and 
coordination 
skills are mostly 
acquired on the 
field. There is a 
training gap for 
the application 
of these new 
technologies in 
the field. 
 

New training 
should improve 
the required 
skills through 
the use of these 
new 
technologies; in 
particular, 
digital skills, 
interoperability, 
AR/VR, and IoT 
sensoring. 

Technicians: designers  
 Architects and 

Building/Structural/Environmental 
Engineers, Sustainable Design 
Specialists 

 HVAC, Electrical, Mechanical, 
Sanitary, RE & Building Services 
Engineers / Designers 

 Architects and Civil/Structural/ 
Environmental Engineers  

 Advanced qualifications in digital 
modeling and code checking 

 Advanced skills in managing the 
interoperability processes 

 Advanced technical experience on the 
field (upgrade with new technology and 
materials) 

 Advanced managerial skills across 
multiple disciplinary sectors 

 Qualifications and certification of digital 
skills 

 Skills in Common Data Environment (CDE) 
management 

Partially. 
The current 
skills required 
are mostly 
acquired during 
the studies and 
on the fields. 
Some training is 
available in 
digital skills and 
energy 
solutions, 
nevertheless, 
they are not 

New training 
should include 
specific 
programs that 
correlate digital 
skills and green 
solutions.  
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 Ability to find technological solutions to 
adapt new sustainable technologies to 
existing buildings 

 Ability to conceive and design new 
technological solutions 

 Ability to use Building Information 
Modeling (BIM) tools 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

correlated to 
each other. 

Technicians: technical drawers 
 Architectural Technicians / 

Technical Drawing Specialists 

 Advanced qualifications in digital 
modeling and code checking 

 Advanced skills in managing the 
interoperability processes 

 Qualifications and certification of digital 
skills 

 Skills in Common Data Environment (CDE) 
management 

 Forecast interferences between the 
different sectors during complex design 
processes 

 Ability to creatively interact with AI for 
design 

 Ability to use Building Information 
Modeling (BIM) tools 

 High qualifications and skills in coding 
(e.g., Python, R, Ruby, Java) 

Partially. 
The current 
skills required 
are mostly 
acquired during 
the studies and 
on the fields. 
Some training is 
available on 
coding, but they 
are not specific 
in relation to 
energy 
sustainability in 
the building and 
construction 
sector. 

New training 
should include 
specific 
programs on 
the application 
of new 
technology 
(e.g., coding 
and AI) to the 
energy 
sustainability 
sector. 

Technicians: specialists and consultants 
 Surveyors, Energy and Water 

Efficiency and Waste Management 
Analysts, Consultants and 
Advisors, Botanist, Vegetation 
specialist, Risk Management 
Specialists 

 Advanced skills in managing the 
interoperability processes 

 Advanced technical experience on the 
field 

 Skills in Common Data Environment (CDE) 
management 

 Forecast interferences between the 
different sectors during complex design 
processes 

 Ability to creatively interact with AI for 
design 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

 Ability to use Building Information 
Modeling (BIM) tools 

 High qualifications and skills in coding 
(e.g., Python, R, Ruby, Java) 

Yes. 
Specialistic 
trainings are 
currently 
available. 

The training 
program should 
be regularly 
updated 
according to 
the constant 
evolution of 
technology in 
the sector. 
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 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

Building site: management 
 Building Site Supervisors, Site 

Engineers, and Site Architects 
 Environmental health and safety 

specialist 

 Ability to coordinate complex 
construction sites involving the 
installation of advanced technological 
solutions 

Partially. 
Management 
and 
coordination 
skills are mostly 
acquired on the 
field. There is a 
training gap for 
the application 
of these new 
technologies in 
the field. 
 

Training to 
improve the 
skills through 
the use of these 
new 
technologies; in 
particular, 
digital skills, 
interoperability, 
AR/VR, and IoT 
sensoring. 

Building site: workers 
 Specialized workers (Bricklayers; 

Carpenters; Glaziers; Masons; 
Roofers; Plasterers; 
Painters/Decorators) 

 Plumbers, Heating, HVAC and Heat 
pump Maintainers  

 Electricians/Maintainers of Energy 
Management Systems and IT 
Technicians 

 Maintainers of Solar Thermal 
Systems, Biomass Heating systems 
Maintainers of Mass Heating 
(Large Building or District) and 
Combined Heat and Power (CHP) 
Systems 

 Installers of Renewable energy 
systems (Solar, Biomass Heating, 
Small-scale Wind, Mass Heating 
and Combined Heat and Power 
Systems) 

 Advanced technical experience on the 
field (in IoT Sensoring) 

 High specialization (in high efficiency 
solar energy technologies) 

 Ability to interact with different 
operators 

 Skills in the proper installation of new 
technological solutions  

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

 Qualifications towards the definition of 
new professional figures (e.g., the digital 
worker and the technician/installer with 
skills in electronics) 

No/partially. 
Training 
currently 
available are 
limited to the 
current most 
diffused 
technology. 

New training 
should focus on 
new 
technologies 
with constant 
upgrades (e.g., 
AR/VR in 
construction 
sites, use of 
exoskeletons, 
drones, etc). 

Property management 
 Householders and Tenants  
 Facilities Managers 
 Building Managers 

 Energy Managers  

 Advanced technical experience on the 
field (in IoT Sensoring) 

 Advanced skills in managing the 
interoperability processes 

 Qualifications and certification of digital 
skills 

 Skills in Common Data Environment (CDE) 
management 

Partially. 
Current 
trainings are 
focusing on 
CAFM, widely 
used in 
management 
systems, with 

The training 
program should 
improve basic 
knowledge in 
BIM process to 
cooperate with 
CAFM and 
interoperability 
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 Ability to creatively interact with AI for 
manage 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

 Ability to use Building Information 
Modeling (BIM) tools 

less 
interoperability 
with other 
phases of 
building 
process. 

processes 
between digital 
and green 
solutions. 

IT and sensing management 
 Remote Sensing Scientists and 

Technologists 
 IT & System Technicians  
 Developers 

 Skills in Common Data Environment (CDE) 
management 

 Ability to install and manage new 
technological solutions 

 Qualifications towards the definition of 
new professional figures (e.g., the digital 
worker and the technician/installer with 
skills in electronics) 

 

Yes. 
Specialistic 
trainings are 
currently 
available. 

The training 
program should 
be regularly 
updated 
according to 
the constant 
evolution of 
technology in 
the sector. 

Public authorities: 
 Policy Makers, Urban Planners 
 Public Servants Working in 

Procurement and Management of 
Buildings 

 Advanced skills in managing the 
interoperability processes 

 Qualifications and certification of digital 
skills 

 Skills in Common Data Environment (CDE) 
management 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

 Ability to use Building Information 
Modeling (BIM) tools 

Partially. 
Management 
and 
coordination 
skills are mostly 
acquired on the 
field. There is a 
training gap for 
the application 
of these new 
technologies in 
the field. 
 

The training 
program should 
improve the 
skills through 
the use of these 
new 
technologies; in 
particular, 
digital skills, 
interoperability, 
AR/VR, and IoT 
sensoring. 

Manufacturing and production: 
 Manufacturers and Distributors of 

Green Building Materials and 
Products 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

Partially. 
Current 
trainings are 
focusing on 
some specialist 
aspects. 

The training 
program should 
include 
interoperability 
and new 
technologies 
contents for 
green and 
alternative 
system 
engineering 
and energy 
solutions. 
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Research institutes: 
 Educators and Information 

Providers, Researchers  

 Advanced qualifications in digital 
modeling and code checking 

 Advanced technical experience on the 
field (in IoT Sensoring) 

 Qualifications and certification of digital 
skills 

 Skills in Common Data Environment (CDE) 
management 

 Specific and advanced skills on green and 
alternative system engineering and 
energy solutions 

 Ability to professional training in the use 
of BIM methods and tools 

 High qualifications and skills in coding 
(e.g., Python, R, Ruby, Java) 

Yes. 
Specialistic 
trainings are 
currently 
available. 

The training 
program should 
be regularly 
updated 
according to 
the constant 
evolution of 
technology in 
the sector. 

 

3.2.3.2 Recommendations for policy makers for the modernisation of VET 

Achieving sustainability targets in the energy field has become essential in recent years for the Building and 
Construction Industry. This industry is constantly evolving in driven by technological innovation, with special 
reference to digital and climate climate-neutral (green) transitions. The labour force needs to be trained 
and prepared to these transitions trough Vocational education and training programs, to develop crucial 
skills and remain employable. VET programs offer accessible short-term training, certificates, and degrees 
that can benefit many workers by providing in-demand skills [11]. 

VET demonstrates adaptability by quickly adjusting to evolving demands in the job market. Acquiring skills 
in sustainable building design and construction is a wise career investment due to its significance in the 
construction industry, energy sector, and overall economy. The sector is projected to expand, creating a 
greater number of employment opportunities and improved job prospects for workers involved in 
sustainable building design and construction worldwide. Hence, investing in training programs that impart 
these skills can equip individuals for a successful career in this thriving field. 

In recent years, there has been a significant rise in the availability of training programs focused on 
sustainable building design and construction practices. Despite this growth, employers continue to 
encounter challenges in finding skilled individuals for specific job roles. This is primarily due to limitations 
in the training provided, which is often too broad in scope, lacks practical applications, and fails to meet 
industry requirements. To fully capitalize on the potential of sustainable energy opportunities in the BaCI 
industry, it is crucial to establish a robust and enduring partnership between educational institutions and 
employers. This collaboration will ensure that training programs align closely with industry needs, offering 
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practical and specialized instruction that prepares individuals to excel in sustainable building design and 
construction building careers. 

The modernization of vocational education and training requires the active involvement of all stakeholders, 
including policy makers. The focused group involved in interviews on skill changes discussed current 
situation and technological innovations. They discussed the future market’s expectations and needs and 
the most notable and promising areas for further research and development in the BaCI sector areas are as 
follows. 

 Internet of things and smart building technologies 
 Sensory systems 
 Simulation, modelling and digital twins for energy efficient building design 
 Renewable energy integration with energy storage solutions 
 Virtual, augmented and extended reality 
 Location-based technologies 
 Interaction technologies 
 Artificial intelligence and cloud computing 
 Grid integration and energy management: demand response programs, vehicle-to-grid (V2G) systems, 

and microgrids 
 Circular building construction process and recycled or bio-based materials: together with advanced LCA 

methodologies and energy modeling tools. 
 

Continued research and development endeavors persistently push forward progress in these domains, 
resulting in the creation of buildings and infrastructure that are more sustainable and energy-efficient. 
However, it is essential to invest in targeted training to ensure that companies, public employees, and 
individuals can acquire the requisite skills and knowledge locally-necessary for effectively and safely 
implementing, managing, and maintaining these technologies. By doing so the role and involvement of local 
stakeholders is essential to guarantee efficient and secure utilization of these advancements and prepare 
highly-skilled workers for the near future. Educators, industry leaders, policymakers, top professionals must 
collaborate to ensure innovative VET programs. 
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3.3 Cybersecurity, Artificial Intelligence and IT, Basque Country, Spain  

3.3.1 Cybersecurity, Artificial Intelligence and IT & SE  

The energy sector is a fundamental pillar of Basque industry. In the Basque Country there are around 350 
companies linked to the sector with a worldwide turnover of 47,000 million euros, of which 15,000 million 
are in the Basque Country. The Basque energy sector generates 63,000 jobs worldwide, 21,000 of them in 
the Basque Country [1]. Long-term goals are zero oil consumption for energy use by 2050 and zero fossil 
fuel consumption with net zero GHG emissions by the end of this century, as well as an 30% reduction and 
80% reduction in GHG emissions by 2030 and 2050, respectively, compared to 2005, according to Basque 
Country Energy Strategy 2030 [2]. 

This chapter aims to explore the interplay between Cybersecurity, Artificial Intelligence (AI) and Information 
Technology (IT) in the context of the Sustainable Energy (SE) sector. These technologies play a crucial role 
in securing critical infrastructure, optimizing energy usage, and developing renewable energy systems. The 
rationale behind analysing this topic is its significant relevance to the sustainable energy targets of the 
region, aligned with the regional innovation strategies, RIS3 Euskadi. Incorporated in the Science, 
Technology, and Innovation Plan 2030 (PCTI) [3], it defines the Energy as one of the three key priorities, 
with the European Green Pact's goal of zero greenhouse gas emissions by 2050 in mind. 

Cybersecurity: Cybersecurity is the practice of protecting networks, devices and data from unauthorised 
access or criminal use [4]. It is essential in protecting energy infrastructure from cyber-attacks that could 
disrupt energy supply or compromise the integrity of energy systems. This includes securing critical data, 
such as customer information and operational data, and safeguarding against malware and other cyber 
threats. 

As pointed out in a report prepared by the Spanish Centre for Industrial Cybersecurity (CCI) and the Naturgy 
Foundation [5], the impact of a power cut because of a cyberattack could have very significant 
consequences in all sectors, in addition to affecting end users. With the integration of renewable generation 
and the digitisation of grids, as well as smart meters and advanced metering systems, new challenges are 
emerging in the field of cybersecurity. For instance, the study indicates that companies must open to a 
greater number of manufacturers to incorporate new technologies, so it is "fundamental" to analyse risks 
at different levels. This must be considered from design to every phase of the implementation of new 
projects, as well as in the necessary adaptations and renovations. 

The PCTI 2030 considers cybersecurity as a core technology in its digital-tech transition. An example of this 
is CYBASQUE [6the Association that represents Cybersecurity Industries of the Basque Country, with 61 
partners of the sector. Mission of CYBASQUE is to promote Cybersecurity in all private areas of the territory, 
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promoting collaboration with other sectors and fostering the development of new products / services, 
technologies, and markets.  

Definition of AI: The European Commission's High-level expert group on artificial intelligence (HLEG)´s 
definition on AI proposed is the following [7]: “Artificial intelligence (AI) refers to systems that display 
intelligent behaviour by analysing their environment and taking actions – with some degree of autonomy – 
to achieve specific goals.” Namely, intelligent machines that can perform tasks that typically require human 
intelligence, such as learning, problem-solving, and decision-making. 

Artificial Intelligence (AI) is increasingly used in the energy sector to improve efficiency and support 
decision-making. AI can be used in all energy sources, and particularly for grid management, where it uses 
data analytics to estimate energy consumption and optimize production. This can help energy companies 
manage the grid, meet demand and avoid wastage. AI can also improve maintenance practices by predicting 
when repairs are needed, avoiding energy loss. As energy companies seek to digitize their operations, AI is 
expected to play an even larger role in the transition to greener alternatives. AI plays a crucial role in the 
energy sector by addressing big data challenges, advancements in deep learning and machine learning, 
smart robotics, integration of renewable energy, IoT expansion, cybersecurity, and increased 
computational power [12]. In particular, AI algorithms can detect faults in power transformers, power lines, 
hydroelectric generators, photovoltaic systems, and wind turbines. AI also supports cybersecurity in 
detecting cyberattacks and anomalies in power systems [13]. 

The Basque PCTI 2030 considers AI as a core technology in its digital-tech transition. It is therefore essential 
to investigate these technologies to contribute towards the local SE targets. 

Definition of IT: It refers to the use of digital technology in industrial settings to improve manufacturing 
processes, supply chain management, and overall operational efficiency. This includes technologies such as 
robotics, automation, sensors, and data analytics, among others. The IT industry plays a crucial role in 
enabling a more sustainable energy sector by providing the tools, technologies, and expertise necessary to 
optimize energy usage, reduce waste, and integrate renewable energy sources. The IT industry can help 
energy companies to better monitor and control their energy systems, predict, and prevent maintenance 
issues, and integrate renewable energy sources into the grid. 

The IT industry in the Basque Country has an important role to play in achieving these targets. The region 
is home to several IT companies that are developing innovative solutions for the energy sector, such as 
energy management software, renewable energy forecasting tools, and smart grid technologies. These 
solutions can help energy companies to reduce their carbon footprint, increase energy efficiency, and 
integrate more renewable energy sources into the grid. In addition, the IT industry in the Basque Country 
is also a major contributor to the local economy, providing high-quality jobs and driving innovation and 
growth. By leveraging the expertise and capabilities of the IT industry, the Basque Country can build a more 
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sustainable and competitive energy sector that supports economic development while also protecting the 
environment. 

3.3.1.1 Status Quo of Cybersecurity, Artificial Intelligence and IT & SE 

The Fit for 55 package is a set of climate and energy-related legislative proposals released by the European 
Commission on July 14, 2021. The package includes a range of measures designed to help the EU meet its 
target of reducing greenhouse gas emissions by at least 55% by 2030 (compared to 1990 levels) and become 
climate-neutral by 2050. The package includes updates to existing legislation, such as the Emissions Trading 
System (ETS) and the Effort Sharing Regulation, as well as new proposals on renewable energy, energy 
efficiency, and carbon pricing. Some of the key proposals in the package include increasing the share of 
renewable energy in the EU's energy mix to 40% by 2030, introducing a Carbon Border Adjustment 
Mechanism (CBAM) to prevent carbon leakage, and expanding the ETS to cover more sectors and reduce 
emissions faster. The Fit for 55 package is a significant step towards achieving the EU's climate and energy 
goals and is expected to have a major impact on a range of industries, including energy, transport, and 
manufacturing.  

In the Basque Country, the Basque Energy Agency has launched several initiatives to promote energy 
efficiency and the use of renewable energy sources, such as the Intelligent Energy Europe program and the 
Basque Energy Cluster. The region has also set a target of achieving a 20% reduction in energy consumption 
by 2030. The adoption of Cybersecurity, Artificial Intelligence and IT is expected to play an important role 
in achieving this target. 

Cybersecurity: According to GII Global Information, The Europe Cyber Security In Energy Market would 
witness market growth of 10.1% CAGR during the forecast period (2022-2028) [8]. The Germany market 
dominated the Europe Cyber Security In Energy Market by Country in 2021, and would continue to be a 
dominant market till 2028; thereby, achieving a market value of $1,043.1 million by 2028. The UK market 
is anticipated to grow at a CAGR of 9.2% during (2022 - 2028). Additionally, The France market would exhibit 
a CAGR of 10.9% during (2022 - 2028). 

Cybersecurity Strategy aims to ensure a high level of cybersecurity for energy infrastructure and to promote 
cooperation between member states. The NIS Directive sets out specific security requirements for 
operators of essential services, including energy companies. There are three main challenges related to 
cybersecurity in the energy sector. The first challenge lies in the consequences, which may be severe and 
will also be felt immediately. In addition, problems in one network can easily cascade to other networks, 
thereby multiplying the effect. Finally, energy infrastructure consists both of legacy and state of-the-art 
technology, making the system as a whole very vulnerable. 
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The Directive on Security of Network and Information Systems [9] (Directive 2016/1148, "NIS Directive") 
was passed in 2016 to address some of those challenges. The NIS Directive is applicable since May 2018 
after it had been implemented in the Member States. In its core, the Directive aims to oblige Operators of 
Essential Services ("OES") to take appropriate security measures and to notify serious cyber incidents to the 
relevant national authority. Several countries, such as Germany, UK, Sweden, Denmark, and Italy have 
published sector specific cyber security guidance to help energy sector companies focus their efforts. 
Others, such as Netherlands, Hungary, Spain, France, and Finland, along with the NIS Cooperation Group 
and the European Union Agency for Cybersecurity have published general cybersecurity guidance and best 
practices. 

IA & IT: According to AI in Energy Market Research, 2021, The global artificial intelligence (AI) in energy 
market size was valued at $4.0 billion in 2021, and projected to reach $19.8 billion by 2031, growing at a 
CAGR of 17.4% from 2022 to 2031 [10].  

The European Union (EU) is considering new legislation, the Artificial Intelligence (AI) Act, that aims to 
strengthen rules around data quality, transparency, human oversight, and accountability. The legislation 
proposes a classification system that determines the level of risk an AI technology could pose, including 
four risk tiers: unacceptable, high, limited, and minimal. High-risk AI systems, including autonomous 
vehicles and medical devices, are permitted but require rigorous testing, proper documentation of data 
quality, and human oversight. The proposed law also aims to establish a European Artificial Intelligence 
Board, which would oversee the implementation of the regulation and ensure uniform application across 
the EU. 

The EU has also launched several initiatives to support the adoption of AI in the energy sector, such as the 
AI4EU project, which aims to establish a European AI-on-demand platform for SMEs. At the national level, 
countries such as Germany have developed national strategies for AI, which include measures to support 
the adoption of AI in the energy sector. The German Federal Ministry for Economic Affairs and Energy has 
launched several initiatives to support the development and adoption of AI in the energy sector, such as 
the AI in Energy research program. 

To meet these 2030 targets, the EC has launched financial support that directly affects cybersecurity, AI and 
IT. The European Commission's Digital Europe Programme [11] will provide funding €2.1 billion for artificial 
intelligence, including investment in AI use by businesses and public administrations, setting up a European 
data space, and supporting existing AI testing and experimentation facilities. Additionally, €1.6 billion will 
be allocated for cybersecurity, aiming to strengthen coordination between Member States and deploy 
cybersecurity capacities across the economy. €580 million will be dedicated to advanced digital skills, while 
€1.1 billion will be used to ensure the wide use of digital technologies across the economy and society, 
including supporting high impact deployments in areas of public interest, building up the network of 
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European Digital Innovation Hubs, and supporting the uptake of advanced digital technologies by the 
industry and public administration. 

3.3.1.2 Major technological changes in Cybersecurity, Artificial Intelligence and IT  

This chapter aims to identify the major technological changes in Cybersecurity, Artificial Intelligence and 
IT which have an impact on energy efficiency and result to the sustainability of the energy sector. 

This work has been carried out by Experts of the field (IT, cybersecurity, AI…) in a Workshop organised by 
GAIA, inside its Information Systems Committee. The working method was as follows: different experts 
were divided into working tables, depending on the expertise (AI, Cybersecurity, IT) and ideas were 
shared and aspects mentioned in the following chapters were discussed. 

The changes with the respective professionals / occupational profiles / businesses that are involved in the 
industry are shown in the following Table. 

Technological 
change 

Impact on Energy Efficiency and Sustainability Affected professions / 
specializations 

Cybersecurity 
Automation 

Improves security of energy infrastructure and 
reduces risk of cyber-attacks, resulting in higher 
energy efficiency and sustainability. 

Cybersecurity experts, IT 
professionals, energy 
companies 

Blockchain 
Technology 

Enables secure and transparent peer-to-peer energy 
transactions, reducing transaction costs and 
promoting renewable energy use, resulting in higher 
energy efficiency and sustainability. 

Blockchain developers, 
energy traders, renewable 
energy companies 

Artificial 
Intelligence (AI) 

AI can be used to optimize energy use and reduce 
waste in the energy sector. For example, it can be 
used to predict energy demand and supply, improve 
energy storage and distribution, and optimize 
renewable energy systems. 

Energy consultants, energy 
management companies, 
utilities, renewable energy 
companies, software 
developers, data analysts. 

AI-based 
Predictive 
Maintenance 

Enables proactive maintenance of energy 
equipment, reducing downtime and energy waste, 
resulting in higher energy efficiency and 
sustainability. 

Data scientists, AI engineers, 
maintenance professionals, 
energy companies 

Internet of 
Things (IoT) 

Enables real-time monitoring and control of energy 
systems, optimizing energy usage and reducing 
waste, resulting in higher energy efficiency and 
sustainability. 

IoT developers, energy 
management professionals, 
energy companies 
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Cloud 
Computing 

Enables remote data storage and processing, 
allowing for more efficient energy management and 
reducing energy consumption associated with on-
premises data centres, resulting in higher energy 
efficiency and sustainability. 

Cloud architects, IT 
professionals, energy 
companies 

Edge Computing Enables real-time data processing and decision-
making at the edge of the network, reducing energy 
consumption associated with data transmission and 
enabling faster response times, resulting in higher 
energy efficiency and sustainability. 

Edge computing engineers, IT 
professionals, energy 
companies 

Machine 
Learning 

Enables accurate forecasting of renewable energy 
production, optimizing energy usage and reducing 
the need for backup power sources, resulting in 
higher energy efficiency and sustainability. 

Data scientists, renewable 
energy professionals, energy 
companies 

Big Data 
Analytics 

Enables analysis of large volumes of data to identify 
patterns and trends, optimizing energy usage and 
reducing waste, resulting in higher energy efficiency 
and sustainability. 

Data scientists, IT 
professionals, energy 
companies 

Virtual and 
Augmented 
Reality 

Enables remote training and visualization of energy 
systems, reducing the need for travel and enabling 
more efficient knowledge transfer, resulting in 
higher energy efficiency and sustainability. 

Virtual and augmented reality 
developers, training 
professionals, energy 
companies 

Digital Twins Enables real-time monitoring and simulation of 
energy systems, optimizing energy usage and 
reducing waste, resulting in higher energy efficiency 
and sustainability 

Digital twin developers, IT 
professionals, energy 
companies 

 

3.3.2 Qualifications and Skills (Q&S) 

3.3.2.1 Current Q&S of Cybersecurity, Artificial Intelligence and IT 

This chapter is used for mapping of the current Q&S of the labour force of Cybersecurity, Artificial 
Intelligence, and IT. We identify in the following table the existing labour force which contributes to the 
sustainability of the energy sector in Cybersecurity, Artificial Intelligence and IT and a list with the provided 
Q&S. The next table was filled with the work carried out in the Workshop mentioned before. 
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Professions / 
specializations 

related to 
Cybersecurity, 

AI & IT 

Short description of the profession 
focusing on SE 

Current Qualifications and Skills 

Cybersecurity 
Analyst 

Ensures the security of computer 
systems, networks, and sensitive data 
from cyber threats such as hacking, 
phishing, and malware attacks, which can 
affect the energy sector by disrupting the 
distribution and generation of energy. 

Knowledge of security frameworks (ISO 
27001, NIST, etc.), understanding of 
network protocols and cyber threats, and 
certifications such as CompTIA Security+, 
CISSP, CISA, etc. Understanding of 
cybersecurity risks and vulnerabilities, 
experience in conducting vulnerability 
assessments and penetration testing, 
knowledge of firewalls, antivirus software, 
intrusion detection and prevention 
systems. 

AI Engineer Develops and implements AI 
technologies in the energy sector for 
efficient energy management, predictive 
maintenance of energy systems, and 
intelligent automation of energy 
operations. 

Understanding of AI models and 
algorithms, proficiency in programming 
languages such as Python, R and Java, 
knowledge of machine learning and deep 
learning frameworks, experience in data 
analysis and visualization. 

IT 
Infrastructure 
Manager 

Ensures the smooth operation and 
maintenance of IT systems and 
infrastructure in the energy sector, which 
includes data centres, servers, storage 
devices, and networks. 

Understanding of network protocols and 
architecture, experience in server and 
storage management, knowledge of 
virtualization technologies, experience in 
cloud computing and storage. 

Data Analyst Collects, analyses, and interprets large 
sets of data from energy systems to 
identify patterns and insights that can 
improve energy efficiency and reduce 
energy waste. 

Knowledge of data analytics tools and 
techniques, experience in data mining and 
statistical analysis, familiarity with data 
visualization tools, understanding of 
energy systems and energy data. 

Sustainability 
Consultant 

Advises energy companies on sustainable 
practices and technologies that can 
reduce energy consumption, lower 
carbon emissions, and minimize 
environmental impact. 

Knowledge of sustainable energy 
technologies, experience in conducting 
energy audits, understanding of energy 
efficiency and conservation practices, 
familiarity with environmental regulations 
and standards. 



 

125 
 

Renewable 
Energy Analyst 

A renewable energy analyst researches, 
analyses and reports on renewable 
energy trends, policies, and technologies, 
and identifies opportunities for 
sustainable energy generation and 
consumption. They may work for 
government agencies, energy 
companies, consulting firms or non-profit 
organizations. 

Knowledge of renewable energy 
technologies and policies, data analysis and 
modelling skills, familiarity with energy and 
environmental regulations 

Smart Grid 
Engineer 

A smart grid engineer designs, 
implements and maintains the 
infrastructure and systems that enable a 
smart grid, a modernized electricity grid 
that integrates renewable energy 
sources, energy storage, electric vehicles, 
and other smart devices. They may work 
for utilities, technology vendors, 
government agencies or research 
institutions. 

Knowledge of power systems, 
communication networks, software 
programming, cybersecurity and data 
analytics, familiarity with smart grid 
standards and protocols. 

Green IT 
Specialist 

A green IT specialist helps organizations 
reduce their environmental impact and 
improve their energy efficiency by 
optimizing their IT systems and 
operations. They may advise on 
hardware and software procurement, 
data centre design, virtualization and 
cloud computing, energy-efficient 
networking and storage, and IT waste 
management. They may work for IT 
vendors, consulting firms, non-profit 
organisations, or in-house IT 
departments. 

Knowledge of energy-efficient IT 
technologies and practices, familiarity with 
green IT standards and certifications, 
project management and communication 
skills 

  

3.3.2.2 Q&S needed to address the technological changes 

This chapter’s goal is to identify the required Q&S to comply with the labour market’s needs of the 
professions related to Cybersecurity, Artificial Intelligence and IT until 2030.  The starting point will be Table 
of 2.1.3 for the “Technological changes” and the “Affected Profession/ specializations” columns Q&S that 
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are required from the professionals in order to be able to work effectively with the technological changes 
of the Green Buildings Industry will be specified. This was carried out in the Workshop mentioned before. 

Technological 
change 

Affected Profession/ 
specializations  

Required Qualifications and Skills 

Cybersecurity 
Automation 

Cybersecurity experts, IT 
professionals, energy 
companies. 

Knowledge of cybersecurity principles and technologies, 
understanding of energy infrastructure and systems, 
experience in risk assessment and management, 
proficiency in programming languages and software 
tools used for automation. 

Blockchain 
Technology 

Blockchain developers, 
energy traders, renewable 
energy companies. 

Understanding of blockchain technology and its 
applications, knowledge of energy markets and trading, 
experience in developing blockchain-based 
applications, proficiency in programming languages and 
tools used for blockchain development. 

Artificial 
Intelligence (AI) 

Energy consultants, 
energy management 
companies, utilities, 
renewable energy 
companies, software 
developers, data analysts. 

Understanding of AI principles and technologies, 
knowledge of energy systems and markets, experience 
in data analysis and modelling, proficiency in 
programming languages and software tools used for AI 
development. 

AI-based 
Predictive 
Maintenance 

Data scientists, AI 
engineers, maintenance 
professionals, energy 
companies. 

Understanding of AI principles and technologies, 
knowledge of energy infrastructure and maintenance 
processes, experience in data analysis and modelling, 
proficiency in programming languages and software 
tools used for AI development. 

Internet of 
Things (IoT) 

IoT developers, energy 
management 
professionals, energy 
companies. 

Understanding of IoT principles and technologies, 
knowledge of energy systems and their components, 
experience in IoT development and integration, 
proficiency in programming languages and software 
tools used for IoT development. 

Cloud 
Computing 

Cloud architects, IT 
professionals, energy 
companies. 

Understanding of cloud computing principles and 
technologies, knowledge of energy systems and data 
management, experience in cloud architecture and 
deployment, proficiency in programming languages and 
software tools used for cloud computing. 

Edge Computing Edge computing 
engineers, IT 

Understanding of edge computing principles and 
technologies, knowledge of energy systems and data 
processing, experience in edge computing development 
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professionals, energy 
companies. 

and deployment, proficiency in programming languages 
and software tools used for edge computing. 

Machine 
Learning 

Data scientists, renewable 
energy professionals, 
energy companies. 

Understanding of machine learning principles and 
technologies, knowledge of energy systems and 
renewable energy technologies, experience in data 
analysis and modelling, proficiency in programming 
languages and software tools used for machine 
learning. 

Big Data 
Analytics 

Data scientists, IT 
professionals, energy 
companies. 

Understanding of big data principles and technologies, 
knowledge of energy systems and data management, 
experience in data analysis and modelling, proficiency in 
programming languages and software tools used for big 
data analytics. 

Virtual and 
Augmented 
Reality 

Virtual and augmented 
reality developers, 
training professionals, 
energy companies. 

Understanding of virtual and augmented reality 
principles and technologies, knowledge of energy 
systems and training needs, experience in VR/AR 
development and deployment, proficiency in 
programming languages and software tools used for 
VR/AR. 

Digital Twins Digital twin developers, IT 
professionals, energy 
companies. 

Understanding of digital twin principles and 
technologies, knowledge of energy systems and their 
components, experience in digital twin development 
and deployment, proficiency in programming languages 
and software tools used for digital twin development. 

 

3.3.3 Synthesis- Recommendations 

3.3.3.1 Future impact on Q&S- Most interesting trends for CoVEs 

This chapter synthesizes the 2 results of the previous study: having identified the current and future 
required Q&S. It defines the trends, needs and adjustments in terms of structures of the CoVEs for carrying 
out the training. This work was carried out in the Workshop mentioned before. The results are shown in 
the following table. 
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Affected 
Profession/ 
specializations 

Required Q&S Existing Q&S/ 

 Available Training  

Structural needs for CoVEs 

Cybersecurity 
experts, IT 
professionals, 
energy companies 

Knowledge of 
cybersecurity principles 
and technologies, 
understanding of energy 
infrastructure and 
systems, experience in risk 
assessment and 
management, proficiency 
in programming languages 
and software tools used 
for automation 

Cybersecurity principles 
and technologies, some 
knowledge of energy 
systems, limited 
experience in risk 
assessment and 
management 

Access to specialized training 
in energy systems and risk 
assessment, cybersecurity-
focused programming and 
software tools, advanced 
training in energy 
infrastructure and systems 

Blockchain 
developers, 
energy traders, 
renewable energy 
companies 

Understanding of 
blockchain technology and 
its applications, 
knowledge of energy 
markets and trading, 
experience in developing 
blockchain-based 
applications, proficiency in 
programming languages 
and tools used for 
blockchain development 

Understanding of 
blockchain technology and 
its applications, some 
knowledge of energy 
markets and trading, 
limited experience in 
developing blockchain-
based applications 

Access to advanced training 
in blockchain technology and 
its applications, specialized 
training in energy markets 
and trading, exposure to real-
world blockchain projects and 
applications 

Energy 
consultants, 
energy 
management 
companies, 
utilities, 
renewable energy 
companies, 
software 

Understanding of AI 
principles and 
technologies, knowledge 
of energy systems and 
markets, experience in 
data analysis and 
modelling, proficiency in 
programming languages 

AI principles and 
technologies, some 
knowledge of energy 
systems and markets, 
limited experience in data 
analysis and modelling 

Access to advanced training 
in AI principles and 
technologies, specialized 
training in energy systems 
and markets, exposure to 
real-world AI projects and 
applications 
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developers, data 
analysts 

and software tools used 
for AI development 

Data scientists, AI 
engineers, 
maintenance 
professionals, 
energy companies 

Understanding of AI 
principles and 
technologies, knowledge 
of energy infrastructure 
and maintenance 
processes, experience in 
data analysis and 
modelling, proficiency in 
programming languages 
and software tools used 
for AI development. 

Understanding of AI 
principles and 
technologies, some 
knowledge of energy 
infrastructure and 
maintenance processes, 
limited experience in data 
analysis and modelling. 

Access to specialized training 
in energy infrastructure and 
maintenance processes, 
advanced training in AI 
principles and technologies, 
exposure to real-world AI 
projects and applications 

IoT developers, 
energy 
management 
professionals, 
energy companies 

Understanding of IoT 
principles and 
technologies, knowledge 
of energy systems and 
their components, 
experience in IoT 
development and 
integration, proficiency in 
programming languages 
and software tools used 
for IoT development 

Understanding of IoT 
principles and 
technologies, some 
knowledge of energy 
systems and their 
components, limited 
experience in IoT 
development and 
integration 

Access to specialized training 
in energy systems and their 
components, advanced 
training in IoT principles and 
technologies, exposure to 
real-world IoT projects and 
applications 

Cloud architects, 
IT professionals, 
energy companies 

Understanding of cloud 
computing principles and 
technologies, knowledge 
of energy systems and 
data management, 
experience in cloud 
architecture and 
deployment, proficiency in 
programming languages 

Understanding of cloud 
computing principles and 
technologies, some 
knowledge of energy 
systems and data 
management, limited 
experience in cloud 
architecture and 
deployment 

Access to advanced training 
in cloud computing principles 
and technologies, specialized 
training in energy systems 
and data management, 
exposure to real-world cloud 
computing projects and 
applications 
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and software tools used 
for cloud computing 

Edge computing 
engineers, IT 
professionals, 
energy companies 

Understanding of edge 
computing principles and 
technologies, knowledge 
of energy systems and 
data processing, 
experience in edge 
computing development 
and deployment, 
proficiency in 
programming languages 
and software tools used 
for edge computing 

Understanding of edge 
computing principles and 
technologies, some 
knowledge of energy 
systems and data 
processing, limited 
experience in edge 
computing development 
and deployment 

Access to specialized training 
in energy systems and data 
processing, advanced training 
in edge computing principles 
and technologies, exposure 
to real-world edge computing 
projects and applications 

Data scientists, 
renewable energy 
professionals, 
energy companies 

Understanding of machine 
learning principles and 
technologies, knowledge 
of energy systems and 
renewable energy 
technologies, experience 
in data analysis and 
modelling, proficiency in 
programming languages 
and software tools used 
for machine learning 

Some knowledge of 
machine learning, data 
analysis and programming, 
familiarity with renewable 
energy systems 

Training programs in 
advanced machine learning 
techniques, specialized 
training in renewable energy 
technologies and their 
integration with machine 
learning, access to high-
performance computing 
resources, collaboration with 
renewable energy companies 
and researchers for real-
world application testing 

 

 

3.3.3.2 Recommendations for policy makers for the modernisation of VET 

The rapid pace of technological advancements has significantly altered the labour market's expectations 
and needs. As a result, it is crucial to prepare the workforce for the future market's demands by modernizing 
and implementing effective vocational education and training (VET) programs. 
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The Sustainable Energy sector has seen a significant increase in the use of technology and digitalization in 
recent years, with Cybersecurity, Artificial Intelligence, and IT becoming increasingly important for the 
sector's development. The growing need for energy efficiency and the reduction of carbon emissions 
require skilled professionals with expertise in these areas. In addition, the future of the energy industry will 
heavily rely on digitalization, and a well-prepared workforce with up-to-date skills is crucial for the success 
of the sector. Cybersecurity is becoming increasingly important in the energy sector, given the vulnerability 
of energy systems to cyber-attacks. Professionals with knowledge of cybersecurity principles and 
technologies, and experience in risk assessment and management, are critical to ensuring the protection of 
energy infrastructure and systems. Artificial Intelligence (AI) is also transforming the energy sector, enabling 
improved decision-making, predictive maintenance, and energy efficiency. Skilled professionals with 
expertise in AI principles and technologies, and data analysis and modelling, are necessary to support these 
advancements. Additionally, IT plays a significant role in the energy sector, particularly in the areas of cloud 
computing, big data analytics, and the internet of things (IoT). 

Given the need for to train workers for these jobs, we advise the following steps: 

1. Based on the the analysis of the current and future labour market needs and the skills and 
qualifications required by the cybersecurity, artificial intelligence, and IT professions (Table in 
3.3.3.1), develop a curriculum that aligns with the needs of the identified professions and integrate 
the latest technological advancements and emerging trends in the respective fields. 

2. Provide access to state-of-the-art infrastructure, equipment, and software tools for hands-on 
training and practical experience. 

3. Partner with industry leaders and experts to provide real-world training opportunities, such as 
internships, apprenticeships, and job shadowing. 

4. Encourage the continuous professional development of the trainers and instructors to ensure that 
they are equipped with the latest skills and knowledge to deliver high-quality training. 

5. Create a supportive and inclusive learning environment that caters to the diverse needs of the 
learners and encourages active participation and collaboration. 

6. Utilize innovative teaching methods and tools, such as gamification and digital learning platforms, 
to enhance the learning experience and increase engagement. 

7. Regularly evaluate and update the curriculum to ensure that it remains relevant and responsive to 
the evolving market demands and technological advancements. 
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3.4 Local administration (municipalities), Porto Metropolitan Area, Portugal 

3.4.1 Local administration & SE 

With the emergence of new technologies and more resources at our disposal, it becomes increasingly 
important to generate synergic dynamics between universities and research centers, industry, companies, 
civil society, and public administration entities, to take advantage of the significant opportunities that are 
yet to be explored. 

In the energy sector, new and old professions lack qualifications and specialized and readjusted training to 
respond to current needs. 

It is fundamental to stimulate training offers focused on sustainable energies based on collaborative 
arrangements, in a network or consortium, diversifying and complementing the existing offer in these areas 
in which the synergies between higher education, Public Administration, and business and industrial 
activity, are revealed most useful for renewing skills in the labor markets. 

Nevertheless, the municipalities have an important role here, which is not only related to facilitating the 
interaction between the different agents but also needs to acquire knowledge and skills, which allow them 
to adopt, more knowledgeably and consciously about emerging technologies in their facilities. 

The local Administration's relationship with the sustainable energy sector needs to be constantly updated, 
remaining as a promotor of change towards cleaner and more ecological energies. In this way, the need 
arises to understand how municipalities approach technological changes in the energy domain, 
understanding the current qualifications and skills and providing them with the right tools and knowledge 
about innovation in technology for clean and sustainable energy. 

This approach is in line with the strategic vision for the Economic Recovery Plan of Portugal 2020-2030, the 
Portuguese Recovery and Resilience Plan (PRR)[1], the National Energy and Climate Plan 2030 
(PNEC2030)[2], and the Roadmap for Carbon Neutrality 2050 (RNC2050)[3], which refers to a significant 
investment in innovative green technologies such as the production of Green Hydrogen[4] and other 
renewable energies, as well as increasing the storage capacity of energy produced through renewable 
sources, the promotion of the bioeconomy and continuation with the commitment to sustainable 
mobility[5]. 

As a resume, municipalities are vital stakeholders in promoting emerging technologies in the territory, 
through direct acquisition, allowances, or other means of facilitation. For this to happen municipalities need 
to have the right competencies and not only be dependent on private companies or external consultants. 
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3.4.1.1 Status Quo of the Local administration & SE 

 

3.4.1.1.1 The country 

It is not possible to analyze the current state and plans for the future of Local administration without having 
a holistic view of the country's plans in the transition to Sustainable Energy or more in-depth the 
decarbonisation and energy transition policies. 

In Portugal, the promotion of energy transition through the support of Renewable Energies has been a 
strategic objective, having led this process at the European level. 

It is intended to continue this reform, now with a focus on the production of green hydrogen and other 
gases from renewable sources, including other areas already in pursuits, such as equipment and wind 
repowering, and hybrid systems, among others, which do not require public investment support. 

The country's energy transition, to progressively reduce the use of fossil fuels, also involves reducing energy 
dependence, ensuring the end of electricity production from coal in Mainland Portugal, and promoting the 
phase-out of electricity production from fuel oil and diesel in the Autonomous Regions. 

Since the end of 2021, the national electrical system has stopped producing electricity through the burning 
of coal, thus leaving electricity production through renewable sources and combined cycle power plants 
fueled by natural gas (which emit about half as much carbon dioxide for every megawatt hour of electricity 
compared to emissions from coal-fired power plants).  

This progressive discontinuity of the use of fossil fuels for electricity production, in particular coal, is 
essential to ensure the energy transition towards a carbon-neutral society. Thus, in this dimension, national 
objectives are based on three priorities [2]: 

 Reduction of greenhouse gas emissions between 45% and 55% by 2030, compared to 2005 values; 
 A 47% incorporation of renewable energy sources in gross final energy consumption; 
 A commitment to energy efficiency, resulting in a 35% reduction in primary energy. 

 

3.4.1.1.2 Public administration 

In line with national plans for energy sustainability, public administration also has an important role to play 
in leading this decarbonisation path, with the role of research and innovation being equally essential. 

Although the search for sustainability has always been a concern, national studies show that since 2010 
Local Administration has been reducing its energy consumption, both in public buildings and in public 
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lighting, as a result of energy efficiency measures and the application of new technologies that have been 
applied since then, as shown on Figure 1 and 2[6]. 

 

Figure 2: Consumption in State Buildings 1994-2021 
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 Figure 3: Public Road lighting 1994-2021 

Promoted by the central government, investments are planned in a significant wave of energy renovation 
of central public administration buildings and educational institutions (at all levels, including higher 
education), to encourage energy and resource efficiency and to reinforce the production of energy from 
renewable sources on a self-consumption basis, through actions similar to those described below: 

 Passive improvements to the surroundings, though, for example, thermal insulation of walls, 
thermal insulation of roofs, and glazing; 

 Active improvements through, for example, a climatization system for heating and/or cooling (eg 
heat pumps) and domestic water heating (eg solar thermal); 

 Active improvements through, for example, the implementation of systems for the production of 
electricity from renewable sources, in self-consumption regime or renewable energy community; 

 Interventions aimed at water efficiency, including replacing equipment with more efficient 
equipment; 

 Interventions that promote the incorporation of biomaterials, recycled materials, natural-based 
solutions, green facades and roofs, and bioclimatic architecture solutions, on urban buildings or 
their existing autonomous fractions. 

 



 

137 
 

3.4.1.2 Major technological changes in Local administration (municipalities) & SE  

Technological 
change 

Affected professions/specializations 

Hydrogen in the 
energy system 

(In general) 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
 Municipality as a territory manager can facilitate the development/investment of 

emerging technologies. 
 Engineers and Technicians need to constantly update their knowledge of new emerging 

technologies and best practices. 
 Regarding green hydrogen, new tenders are being released by European funds and/or 

national funds, thus being necessary to be aware of the technological developments.  
Green Hydrogen 
production in 
municipalities 

Technology: 
Renewable energies for hydrogen production. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment according to the needs of the 

municipality, avoiding oversizing and respective unnecessary costs. 
 Installation of equipment: 

o Municipal technicians able to monitor or correctly install renewable energy 
production equipment; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or even being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of the equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 
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o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective.  

Technology: 
Biomass for hydrogen production. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment according to the needs of the 

municipality, avoiding oversizing and respective unnecessary costs. 
 Installation of equipment: 

o Municipal technicians able to monitor or correctly install renewable energy 
production equipment; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or even being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

 Fuel Management: 
o Managers and engineers able to assess where the implementation of Biomass 

systems are more appropriate according to the characteristics of the place, 
promoting production and consumption close to the fuel extraction site. 

o Employees responsible for capturing waste from forests, industry, livestock, 
and agriculture and capturing derivatives of living organisms (animal and 
vegetable) for subsequent hydrogen production. 

Green Hydrogen in 
the energy 
consumption of 
municipalities 

Technology: 
Green hydrogen injection into the natural gas network. 
Required Specializations: 

 Evaluation of characteristics between different equipment offers on the market: 
o Managers, Engineers, and Municipal Technicians need to be able to evaluate 

the different solutions and characteristics of the equipment on the market, 
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achieving more assertiveness in the acquisition of equipment, according to the 
needs of the municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment according to the needs of the 

municipality, avoiding oversizing and respective unnecessary costs. 
 Installation of equipment: 

o Municipal technicians able to carry out the monitoring or correct installation 
of equipment for the consumption of hydrogen from the network. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal consumption equipment, streamlining performance in the 
management of inspections and maintenance, whether preventive, planned, 
or corrective. 

Green Hydrogen in 
the energy 
consumption of 
road transport by 
municipal fleets 

Technology: 
Use of hydrogen for the production of different types of fuel (liquid or gaseous). 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment according to municipal needs, avoiding 

oversizing and associated costs. 
 Installation of equipment: 

o Municipal technicians able to carry out the monitoring or correct installation 
of equipment; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of equipment and the respective needs in each of these stages. 
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 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective.  

Technology: 
Use of hydrogen for the production of electricity applied to electric mobility (Conversion into 
Electricity). 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment, according to municipal needs, avoiding 

oversizing and associated costs. 
 Installation of equipment: 

o Municipal technicians able to carry out the monitoring or correct installation 
of equipment; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

Technology: 
Hydrogen vehicles feeding “Fuel Cells” facilties in the territory. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians being able to evaluate the 

different solutions and characteristics of the market solutions, to certificate, 
and permit the facility development; 

o Municipal Technicians being able to evaluate the requirements (e.g. security). 
 Maintenance: 

o Municipal technicians with the knowledge that allows territory security (e.g. 
monitoring the maintenance of equipment); 
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o Engineers and Municipal Technicians with knowledge about the different life 
stages of equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of the 

equipment, streamlining performance in the management of inspections and 
maintenance, preventive, planned, or corrective. 

Green Hydrogen to 
increase the 
storage capacity of 
energy produced 
through renewable 
sources 

Technology: 
Hydrogen gas compression to integrate the different storage systems (high or low pressure) 
facilities in the territory. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians being able to evaluate the 

different solutions and characteristics of the market solutions, to certificate, 
and permit the facility development; 

o Municipal Technicians being able to evaluate the requirements (e.g. security). 
 Maintenance: 

o Municipal technicians with the knowledge that allows territory security (e.g. 
monitoring the maintenance of equipment); 

o Engineers and Municipal Technicians with knowledge about the different life 
stages of equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective.  

Technology: 
Liquefaction of hydrogen as a storage system (Cryogenic Storage) facilities in the territory. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians being able to evaluate the 

different solutions and characteristics of the market solutions, to certificate, 
and permit the facility development. 

o Municipal Technicians being able to evaluate the requirements (e.g. security). 
 Maintenance: 

o Municipal technicians with the knowledge that allows territory security (e.g. 
monitoring the maintenance of equipment); 

o Engineers and Municipal Technicians with knowledge about the different life 
stages of equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

Technology: 
Physical or chemical storage in the form of metal hydrides facilities in the territory. 



 

142 
 

Required Specializations: 
 Evaluation of characteristics between different offers on the market: 

o Managers, Engineers, and Municipal Technicians being able to evaluate the 
different solutions and characteristics of the market solutions, to certificate, 
and permit the facility development; 

o Municipal Technicians being able to evaluate the requirements (e.g. security). 
 Maintenance: 

o Municipal technicians with the knowledge that allows territory security (e.g. 
monitoring the maintenance of equipment); 

o Engineers and Municipal Technicians with knowledge about the different life 
stages of equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

Biomethane 
Production 

(in general)[7] 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
 Municipality as a territory manager can facilitate the development/investment of 

emerging technologies. 
 Engineers and Technicians need to constantly update their knowledge of new emerging 

technologies and best practices. 
 Regarding green hydrogen, new tenders are being released by European funds and/or 

national funds, thus being necessary to be aware of technological developments. 
Production of 
Biomethane, 
exclusively from 
renewable energy 
sources 

Technology: 
Biomethane by electrolysis from water using electricity from renewable energy sources facilities 
in the territory. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians being able to evaluate the 

different solutions and characteristics of the market solutions, to certificate, 
and permit the facility development; 

o Municipal Technicians being able to evaluate the requirements (e.g. security). 
 Maintenance: 

o Municipal technicians with the knowledge that allows territory security (e.g. 
monitoring the maintenance of equipment); 
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o Engineers and Municipal Technicians with knowledge about the different life 
stages of equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

Integrated 
management 

system 
(in general) 

 Municipality as Manager of the different energy vectors of its buildings and equipment. 

Integrated 
Management 
System (IMS) 

Technology: 
Implementation of an integrated management system, based on the sharing of resources in 
training, reinforcement of means and equipment and knowledge of the territory. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality. 

 Training for IMS usage: 
o Engineers and Managers and Municipal Technicians in the different areas of 

activity. 
Production of 

electricity from 
renewable sources 

(in general) 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
 Municipality as a territory manager can facilitate the development/investment of 

emerging technologies. 
 Engineers and Technicians need to constantly update their knowledge of new emerging 

technologies and best practices. 
 Regarding green hydrogen, new tenders are being released by European funds and/or 

national funds, thus being necessary to be aware of technological developments. 
Production of 
electricity from 
renewable sources 

Technology: 
Energy produced from renewable sources (Solar Energy, Hydro Energy, Wind Energy, Wave 
Energy, Tidal Energy and Geothermal Energy). 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
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o Managers, Engineers, and Municipal Technicians able to evaluate the different 
solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of dimensioning equipment according to the needs of the 

municipality, avoiding oversizing and respective unnecessary costs. 
 Installation of equipment: 

o Municipal technicians capable of monitoring or correctly installing renewable 
energy production equipment; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned or corrective. 

Commitment to 
sustainable 

mobility 
(in general) 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
 Municipality as a territory manager can facilitate the development/investment of 

emerging technologies. 
 Engineers and Technicians need to constantly update their knowledge of new emerging 

technologies and best practices. 
 Regarding green hydrogen, new tenders are being released by European funds and/or 

national funds, thus being necessary to be aware of technological developments. 
Commitment to 

sustainable 
mobility 

Technology: 
Extension of the Electric Vehicle Charging Station Network (EVCS). 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
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o Managers, Engineers, and Municipal Technicians able to evaluate the different 
solutions and characteristics of the equipment on the market, achieving more 
assertiveness in the acquisition of equipment, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Installation of equipment: 
o Municipal technicians able to monitor the installation of equipment; 
o Municipal technicians in charge of the implementation supervision, need new 

knowledge of emerging technologies and best practices. 
 Maintenance: 

o Municipal technicians with the knowledge that allows monitoring the 
maintenance of equipment, or even being able to carry out maintenance. 

o Engineers and Municipal Technicians with knowledge about the different life 
stages of the equipment and the respective needs in each of these stages. 

 Knowledge of equipment features: 
o Managers and Engineers with knowledge of the technical characteristics of 

existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned or corrective.  

Technology: 
Replacement of municipal fleets by electric vehicles (garbage collection cars, police vehicles, fire 
trucks, public transport or employee transport, among others). 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers and Municipal Technicians able to evaluate the different 

solutions and characteristics of vehicles on the market, achieving more 
assertiveness in their acquisition, according to the needs of the municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or even being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of the equipment and the respective needs in each of these stages. 
 Knowledge of vehicle characteristics: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal vehicles, streamlining performance in the management of 
inspections and maintenance, whether preventive, planned or corrective.  

Promotion and 
reinforcement of 

the increasing use 
of public transport 

(in general) 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
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 Municipality as Manager of the different energy vectors for its buildings and 
equipment; 

 Municipal Technicians being able to develop public tenders regarding new emerging 
technologies; 

 Municipality as a territory manager can facilitate the development/investment of 
emerging technologies. 

 Engineers and Technicians need to constantly update their knowledge of new emerging 
technologies and best practices. 

 Regarding green hydrogen, new tenders are being released by European funds and/or 
national funds, thus being necessary to be aware of technological developments. 

Promotion and 
reinforcement of 
the increasing use 
of public transport 

Technology: 
Creating an efficient, inclusive and accessible public transport network. 
Required Specializations: 

 Evaluation of Characteristics between different mobility options: 
o Managers, Engineers and Municipal Technicians able to evaluate the different 

solutions and characteristics of each solution, according to the needs of the 
municipality; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Network Planning: 
o Managers and Engineers with the knowledge that allow the correct planning of 

the Public Transport Network according to the needs of citizens. 
 Maintenance: 

o Municipal technicians with the knowledge that allows monitoring the 
maintenance of equipment, or even being able to carry out maintenance. 

o Engineers and Municipal Technicians with knowledge about the different life 
stages of the equipment and the respective needs in each of these stages. 

 Knowledge of characteristics of the public transport network: 
o Managers and Engineers with knowledge of the technical characteristics of the 

infrastructures integrated in the network, streamlining the performance in the 
management of inspections and maintenance, preventive, planned or 
corrective. 

Implementation of 
water 

management 
processes to stop 

the increasing 
problem of water 

scarcity. 
(in general)[8] 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
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 Municipality as a territory manager can facilitate the development/investment of 
emerging technologies. 

 Engineers and Technicians need to constantly update their knowledge of new emerging 
technologies and best practices. 

 Regarding green hydrogen, new tenders are being released by European funds and/or 
national funds, thus being necessary to be aware of technological developments. 

Implementation of 
water 
management 
processes to stop 
the increasing 
problem of water 
scarcity 

Technology: 
Introduction of hydro efficiency solutions and monitoring of water consumption in parks and 
buildings in the municipality. 
Required Specializations: 

 Evaluation of characteristics between different offers on the market: 
o Managers, Engineers, and Municipal Technicians able to evaluate the different 

solutions and characteristics of the equipment achieving more assertiveness in 
its acquisition and according to local needs; 

o Municipal Technicians being able to develop public tenders regarding new 
emerging technologies. 

 Equipment Sizing: 
o Engineers capable of sizing equipment according to the needs of the 

municipality, avoiding oversizing and respective unnecessary costs. 
 Installation of equipment: 

o Municipal technicians being able to carry out the monitoring or the correct 
installation of the solutions; 

o Municipal technicians in charge of the implementation supervision, need new 
knowledge of emerging technologies and best practices. 

 Maintenance: 
o Municipal technicians with the knowledge that allows monitoring the 

maintenance of equipment, or even being able to carry out maintenance. 
o Engineers and Municipal Technicians with knowledge about the different life 

stages of the equipment and the respective needs in each of these stages. 
 Knowledge of equipment features: 

o Managers and Engineers with knowledge of the technical characteristics of 
existing municipal equipment, streamlining performance in the management 
of inspections and maintenance, preventive, planned, or corrective. 

Technology: 
Promotion of new consumption patterns, based on resource efficiency, sustainability, and 
circularity of value chains. 
Required Specializations: 

 Assessment of consumption patterns, based on resource efficiency, sustainability, and 
circularity of value chains: 

o Managers, Engineers, and Municipal Technicians being able to assess 
consumption patterns, based on resource efficiency, sustainability, and 
circularity of value chains. 
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 Promotion among employees and citizens of methods and strategies for good water 
management: 

o Municipal technicians able to disseminate and promote changes in the 
consumption patterns of employees and citizens. 

 
Introduction of 

innovative intercity 
energy sharing 

concepts 
(in general) 

 Municipality as a facilitating entity: 
o In Research and Development  
o In the implementation of technology  
o in the production of green energy 

 Municipality as a promoter of inspections and surveys; 
 Municipality as Manager of the different energy vectors for its buildings and 

equipment; 
 Municipal Technicians being able to develop public tenders regarding new emerging 

technologies; 
 Municipality as a territory manager can facilitate the development/investment of 

emerging technologies. 
 Engineers and Technicians need to constantly update their knowledge of new emerging 

technologies and best practices. 
 Regarding green hydrogen, new tenders are being released by European funds and/or 

national funds, thus being necessary to be aware of technological developments. 
Introduction of 
innovative 
concepts for inter-
municipal energy 
sharing 

Technology / Concept: 
Inter-municipal energy sharing through the concept of Renewable Energy Communities (REC). 
Specializations required by professionals: 

 Training in Collective Self-Consumption Management: 
o Managers, Engineers, and Municipal Technicians able to manage a Self-

Consumption Management Entity and the different stakeholders. 
 Maintenance: 

o Municipal technicians with the knowledge that allows monitoring the 
maintenance of equipment allocated to the Renewable Energy Community. 
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3.4.2 Qualifications and Skills (Q&S) 

Green Hydrogen in the production of energy in municipalities 
 

Technology Renewable energies for hydrogen production 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

Technology Biomass for hydrogen production 

Current Q&S Current qualifications and skills are low or inexistent in this technology for municipal staff. 
Although energy managers might know about biomass energy, presently the use of 
biomass for hydrogen production is not known within the municipalities. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Specific market 
licensing in the territory; Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

 

Green Hydrogen in the energy consumption of road transport by municipal fleets 

Technology Use of hydrogen for the production of different types of fuel (liquid or gaseous) 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

Technology Use of hydrogen for the production of electricity applied to electric mobility (Conversion 
into Electricity). 
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Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

Technology Hydrogen vehicles feeding “Fuel Cells” facilities in the territory. 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

 

Green Hydrogen to increase the storage capacity of energy produced through renewable sources 

Technology Hydrogen gas compression to integrate the different storage systems (high or low 
pressure) facilities in the territory. 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 

Technology Liquefaction of hydrogen as a storage system (Cryogenic Storage) facilities in the 
territory. 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs all the qualifications and skills necessary for this technology. 
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Technology Physical or chemical storage in the form of metal hydrides facilities in the territory. 

Current Q&S Current qualifications and skills are reduced or inexistent in this technology for staff of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs all qualifications and skills necessary for this technology. 

 

Production of Biomethane, exclusively from renewable energy sources 

Technology Biomethane by electrolysis from water using electricity from renewable energy sources 
facilities in the territory. 

Current Q&S Current capabilities and skills are high for this technology for staff of the municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs the an update for all the qualifications and skills. 

 

Integrated Management System (IMS) 

Technology Implementation of an integrated management system, based on the sharing of resources 
in training, reinforcement of means and equipment and knowledge of the territory. 

Current Q&S Current qualifications and skills are reduced in this technology for staff of the municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Training for IMS 
usage. 

Present gaps The municipality needs more qualifications and skills necessary for Evaluation of 
characteristics between different offers on the market and Training for IMS usage. 

  

Production of electricity from renewable sources 
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Technology Energy produced from renewable sources (Solar Energy, Hydro Energy, Wind Energy, 
Wave Energy, Tidal Energy and Geothermal Energy). 

Current Q&S Current capabilities and skills are high for Evaluation of features between different offers on 
the market, Equipment Sizing, Knowledge of equipment features. 

Regarding Equipment Installation and Maintenance for solar energy municiplaties staff 
have high skills and competences. As for other reneable energy sources, ther are low or no 
skills and competences. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs more qualifications and skills for the Installation of equipment and 
Maintenance. 

 

Commitment to sustainable mobility 

Technology Extension of the Electric Vehicle Charging Station Network (EVCS). 

Current Q&S Current capabilities and skills are high for Evaluation of features between different offers on 
the market, Knowledge of equipment features. 

Current skills and abilities regarding Installation of equipment, Maintenance for EVCS are 
high. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs more qualifications and skills for the Installation of equipment and 
Maintenance. 

Technology Replacement of municipal fleets by electric vehicles (garbage collection cars, police 
vehicles, fire trucks, public transport or employee transport, among others). 
 

Current Q&S Current capabilities and skills are high for Evaluation of features between different offers on 
the market, Knowledge of equipment features. 

Current skills and abilities regarding Maintenance of electric veichles are high. 
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Future Q&S needs Evaluation of characteristics between different offers on the market; Maintenance; 
Knowledge of equipment features. 

Present gaps The municipality needs more qualifications and skills for the Installation of equipment and 
Maintenance. 

 

Sustainable Managment 

Technology Creating an efficient, inclusive and accessible public transport network. 

Current Q&S Current capabilities and skills are high for this technology on municipal staff. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Network Planning; 
Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs the maintenance for all the qualifications and skills. 

Technology Implementation of water management processes to stop the increasing problem of water 
scarcity 

Current Q&S Current capabilities and skills are high for this technology for employees of the 
municipality. 

Future Q&S needs Evaluation of characteristics between different offers on the market; Equipment Sizing; 
Installation of equipment; Maintenance; Knowledge of equipment features. 

Present gaps The municipality needs the maintenance for all the qualifications and skills. 

Technology Promotion of new consumption patterns, based on resource efficiency, sustainability, 
and circularity of value chains. 

Current Q&S Current capabilities and skills are high for this technology for employees of the 
municipality. 

Future Q&S needs Assessment of consumption patterns, based on resource efficiency, sustainability, and 
circularity of value chains; Promotion among employees and citizens of methods and 
strategies for good water management. 

Present gaps The municipality needs an update for all the referred qualifications and skills. 
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Introduction of innovative concepts for inter-municipal energy sharing 

Technology Inter-municipal energy sharing through the concept of Renewable Energy Communities 
(REC). 

Current Q&S Current capabilities and skills are high for this technology for municipal staff. 

Future Q&S needs Training in Collective Self-Consumption Management; Maintenance. 

Present gaps The municipality needs an update for all the referred qualifications and skills. 

 

3.4.2.1 Current Q&S of the Local administration (municipalities) & SE professionals 

Professions / 
specializations 

related to 
Green Buildings 

Short description of the profession 
focusing on SE 

Current Qualifications and Skills 

Politicians Responsible for the political decision 
of the measures and actions to be 
taken. 

Knowledge in Environmental Science, Renewable 
Energy Technologies, Environmental Regulation, 
International Politics, and Participation in Civil 
Society. 

Energy 
Managers/ 
Engineers 

Discrimination and characterization of 
consumption for the different sources 
of energy and water; 
Management of energy performance 
certifications; 
Disseminating and encouraging the 
adoption of more efficient behaviors 
and better environmental 
performance; 
Dynamization and verification of 
improvement measures; 
Analysis of solutions; 
Sizing of solutions; 
Monitoring the implementation of 
solutions... 

They are the ones with the most technical 
knowledge. 
They provide support as staff of the Municipality 
or Energy Agencies. 
Although current skills are compatible with 
existing technologies on the market, there is a 
constant concern about updating knowledge for 
emerging technologies, there is a dispersion or 
lack of information that does not allow quick 
action in the implementation of emerging 
technologies. 

Municipal 
Technicians 

Support in the collection of 
consumption data; 
Installation and maintenance of 
equipment. 

They carry out tasks in a competent/reasonable 
way for existing technologies on the market such 
as photovoltaic systems or hot water production. 
There is a lack of updated knowledge of current 
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and emerging technologies that allow excellence 
in carrying out their functions. 

 

3.4.2.2 Q&S needed to address the technological changes 

Green Hydrogen production in municipalities 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Renewable 
energies for 

hydrogen 
production 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

 /  
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
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 Identify the equipment and accessories to be installed and the 
physical conditions required for installation; 

 Identify the various phases of work to be carried out and the 
activities inherent to them; 

 Identify and use suitable measurement and control equipment 
for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
 / 

 Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
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 Identify the various phases of work to be carried out and the 
activities inherent to them; 

 Identify the different types of materials and their behavior, as 
well as the equipment to be used in the installation; 

 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

 
 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Biomass for 
hydrogen 
production 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
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 Apply health and safety standards and procedures regarding 
professional activity; 

 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
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 Apply health and safety standards and procedures regarding 
professional activity; 

 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment 
features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Managers and 
engineers and 

employees 
/ 

Fuel Management 

 Recognize the concepts used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them. 
Green Hydrogen in the energy consumption of municipalities 

Technological 
change 

Affected 
Profession/ 

specializations  

Required Qualifications and Skills 
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Green hydrogen 
injection into the 
natural gas 
network 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 
equipment offers 

on the market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
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Installation of 
equipment 

 Analyze the environmental impact of the energy production 
system; 

 Apply health and safety standards and procedures regarding 
professional activity; 

 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 
 



 

162 
 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Green Hydrogen in the energy consumption of road transport by municipal fleets 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Use of hydrogen 
for the 
production of 
different types of 
fuel (liquid or 
gaseous). 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyze, select, synthesize and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
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 Analyse, select, synthesize, and keep up-to-date technical 
information for management; 

 Identify the equipment and accessories to be installed and the 
physical conditions required for installation; 

 Identify the various phases of work to be carried out and the 
activities inherent to them; 

 Identify and use suitable measurement and control equipment 
for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
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 Identify the equipment and accessories to be installed and the 
physical conditions required for installation; 

 Identify the various phases of work to be carried out and the 
activities inherent to them; 

 Identify the different types of materials and their behavior, as 
well as the equipment to be used in the installation; 

 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Use of hydrogen 
for the 
production of 
electricity applied 
to electric 
mobility 
(Conversion into 
Electricity) 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
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 Apply health and safety standards and procedures regarding 
professional activity; 

 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
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 Apply health and safety standards and procedures regarding 
professional activity; 

 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Hydrogen 
vehicles feeding 
“Fuel Cells” 
facilities in the 
territory. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
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 Identify and use suitable measurement and control equipment 
for the diagnosis of system anomalies. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Green Hydrogen to increase the storage capacity of energy produced through renewable sources 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Hydrogen gas 
compression to 
integrate the 
different storage 
systems (high or 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
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low pressure) 
facilities in the 
territory. 

Evaluation of 
characteristics 

between different 
offers on the 

market 

 Apply health and safety standards and procedures regarding 
professional activity; 

 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers and 

Municipal 
technicians 

/ 
Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
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 Apply health and safety standards and procedures regarding the 
professional activity. 

Liquefaction of 
hydrogen as a 
storage system 
(Cryogenic 
Storage) facility in 
the territory. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers and 

Municipal 
technicians 

/ 
Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
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 Identify and use maintenance techniques. 
Managers and 

Engineers 
/ 

Knowledge of 
equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Physical or 
chemical storage 
in the form of 
metal hydride 
facilities in the 
territory. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers and 

Municipal 
technicians 

/ 
Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
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 Identify the various phases of work to be carried out and the 
activities inherent to them; 

 Identify the different types of materials and their behavior, as 
well as the equipment to be used in the installation; 

 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

 
 
 
 
 

Production of Biomethane, exclusively from renewable energy sources 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Biomethane by 
electrolysis from 
water using 
electricity from 
renewable energy 
sources facilities 
in the territory. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
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 Identify and use suitable measurement and control equipment 
for the diagnosis of system anomalies. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 
Integrated Management System (IMS) 

Technological 
change 

Affected 
Profession/ 

specializations  

Required Qualifications and Skills 

Implementation 
of an integrated 
management 
system, based on 
the sharing of 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 

 Recognize the concepts and ysystems used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
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resources in 
training, 
reinforcement of 
means and 
equipment, and 
knowledge of the 
territory. 

Evaluation of 
characteristics 

between different 
offers on the 
market and 

Training for IMS 
usage 

 Identify and characterize energy recovery processes; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Production of electricity from renewable sources 

Technological 
change 

Affected 
Profession/ 

specializations  

Required Qualifications and Skills 

Energy produced 
from renewable 
sources (Solar 
Energy, Hydro 
Energy, Wind 
Energy, Wave 
Energy, Tidal 
Energy, and 
Geothermal 
Energy). 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
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 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
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 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Commitment to sustainable mobility 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Extension of the 
Electric Vehicle 
Charging Station 
Network (EVCS). 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyze, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
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 Identify and use suitable measurement and control equipment 
for the diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
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 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

 
Replacement of 
municipal fleets 
by electric 
vehicles (garbage 
collection cars, 
police vehicles, 
fire trucks, public 
transport, or 
employee 
transport, among 
others). 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts, vehicles, and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for diagnosis of the system. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
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 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

vehicle features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy in the system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Promotion and reinforcement of the increasing use of public transport 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Creating an 
efficient, 
inclusive, and 
accessible public 
transport 
network. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

Characteristics 
between different 
mobility options 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Managers and 

Engineers 
 Recognize the concepts and equipment used; 



 

179 
 

/ 
Network Planning: 
 Knowledge 

that allows the 
correct 

planning of the 
Public 

Transport 
Network 

according to 
the needs of 

citizens. 

  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply planning techniques; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and connections to be installed; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Engineers and 
Municipal 

technicians / 
Maintenance. 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

characteristics of 
the public transport 

network 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity. 
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Implementation of water management processes to stop the increasing problem of water scarcity 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Introduction of 
hydro efficiency 
solutions and 
monitoring of 
water 
consumption in 
parks and 
buildings in the 
municipality. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Evaluation of 

characteristics 
between different 

offers on the 
market 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify and use suitable measurement and control equipment 

for the diagnosis of system anomalies. 
Engineers 

/ 
Equipment Sizing 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the system's environmental impact on energy 

production; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
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 Identify and use suitable measurement and control equipment 
for installation, start-up, and diagnosis of system anomalies. 

Municipal 
technicians 

/ 
Installation of 

equipment 

 Recognize the concepts and equipment used; 
 Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment 

for installation; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use installation techniques. 

Engineers and 
Municipal 

technicians 
/ 

Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
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 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 

Managers and 
Engineers 

/ 
Knowledge of 

equipment features 

 Recognize the concepts and equipment used; 
 Identify and characterize energy recovery processes; 
 Analyze the environmental impact of the energy production 

system; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding the 

professional activity. 

Promotion of new 
consumption 
patterns, based 
on resource 
efficiency, 
sustainability, and 
circularity of 
value chains. 

Managers, 
Engineers, and 

Municipal 
Technicians 

/ 
Assessment of 
consumption 

patterns, based on 
resource efficiency, 
sustainability, and 
circularity of value 

chains 

 Recognize the concepts and equipment used; 
 Identify and characterize water consumption processes; 
 Analyze the system's environmental impact on water 

consumption; 
 Identify and characterize energy recovery processes; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Use reporting procedures and technical documentation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them. 

Municipal 
technicians 

/ 
Promotion among 

employees and 
citizens of methods 
and strategies for 

good water 
management. 

 Recognize the concepts used; 
 Identify and characterize consumption processes; 
 Analyze the system's environmental impact on consumption; 
 Identify and characterize energy recovery processes; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Use reporting procedures and technical documentation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them. 

Introduction of innovative concepts for inter-municipal energy sharing 
Technological 

change 
Affected 

Profession/ 
specializations  

Required Qualifications and Skills 

Inter-municipal 
energy sharing 

Managers, 
Engineers, and 

 Recognize the concepts used; 
 Identify and characterize energy production processes; 



 

183 
 

through the 
concept of 
Renewable 
Energy 
Communities 
(REC). 

Municipal 
Technicians 

/ 
Training in 

Collective Self-
Consumption 
Management 

 Analyze the system's environmental impact on energy 
production; 

 Identify and characterize energy recovery processes; 
 Calculate and evaluate the feasibility of the project; 
 Apply project management methodologies; 
 Apply cost/benefit analysis techniques; 
 Identify maintenance needs; 
 Use reporting procedures and technical documentation; 
 Analyse, select, synthesize, and keep up-to-date technical 

information for management; 
 Identify and use suitable measurement and control equipment 

for installation, start-up, and diagnosis of system anomalies. 
Engineers and 

Municipal 
technicians 

/ 
Maintenance 

 Recognize the concepts and equipment used; 
  Identify and characterize energy production processes; 
 Analyze the environmental impact of the energy production 

system; 
 Apply health and safety standards and procedures regarding 

professional activity; 
 Define the means for installing and maintaining the equipment; 
 Apply planning techniques and equipment assembly; 
 Identify maintenance needs; 
 Apply corrective actions and propose, if necessary, changes to 

the implemented equipment and systems; 
 Use reporting procedures and technical documentation; 
 Identify the equipment and accessories to be installed and the 

physical conditions required for installation; 
 Identify the various phases of work to be carried out and the 

activities inherent to them; 
 Identify the different types of materials and their behavior, as 

well as the equipment to be used in the installation; 
 Identify and use suitable measurement and control equipment; 
 Identify and use testing techniques; 
 Identify anomalies in the system; 
 Identify and use maintenance techniques. 
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3.4.3 Synthesis- Recommendations 

3.4.3.1 Future impact on Q&S- Most interesting trends for CoVEs 

Affected 
Profession/ 

specializations 

Required Q&S Existing Q&S/ 
 Available Training  

Structural needs for CoVEs 

Specialization in 
Green Hydrogen in 
energy production 
and consumption. 

 Evaluation of 
characteristics 
between different 
offers on the market; 

 Equipment Sizing; 
 Installation of 

equipment; 
 Maintenance; 
 Knowledge of 

equipment features. 

Partially. Training is too 
vague and generalist. It 
does not fully prepare 
people for the job 
market in the 
hydrogen field. 

 Knowledge of technologies 
and suppliers; 

 Knowledge of its 
characteristics; 

 Technical knowledge that 
allows installation and 
maintenance. 

Specialization in 
Green Hydrogen to 

increase the storage 
capacity of energy. 

 Evaluation of 
characteristics 
between different 
offers on the market; 

 Maintenance; 
 Knowledge of 

equipment features. 

Partially. Training is too 
vague and generalist. It 
does not fully prepare 
people for the job 
market in the 
hydrogen field. 

 Knowledge of technologies 
and suppliers; 

 Knowledge of its 
characteristics; 

 Technical knowledge that 
allows installation and 
maintenance. 

Specialization in 
production of 
Biomethane, 

exclusively from 
renewable energy 

sources 

 Evaluation of 
characteristics 
between different 
offers on the market; 

 Maintenance; 
 Knowledge of 

equipment features. 

Partially. More 
targeted towards 
general features. 

 Knowledge of technologies 
and suppliers; 

 Knowledge of its 
characteristics; 

 Technical knowledge that 
allows installation and 
maintenance. 

Specialization in 
Production of 

electricity from 
renewable sources 

 Evaluation of 
characteristics 
between different 
offers on the market; 

 Equipment Sizing; 
 Installation of 

equipment; 
 Maintenance; 
 Knowledge of 

equipment features. 

Yes, insufficient. 
Training of a few hours 
given mainly by private 
entities. 

 Knowledge of technologies 
and suppliers; 

 Knowledge of its 
characteristics; 

 Technical knowledge that 
allows installation and 
maintenance. 



 

185 
 

Specialization in 
Sustainable mobility 

 Evaluation of 
characteristics 
between different 
offers on the market; 

 Equipment Sizing; 
 Installation of 

equipment; 
 Maintenance; 
 Knowledge of 

equipment features. 

Yes, insufficient. 
Training of a few hours 
given mainly by private 
entities. 

 Knowledge of technologies 
and suppliers; 

 Knowledge of its 
characteristics; 

 Technical knowledge that 
allows installation and 
maintenance. 

Specialization in 
management of 
Inter-municipal 
Energy Sharing 
Communities 

 Training in Collective 
Self-Consumption 
Management; 

 Maintenance. 

No.  Knowledge of the concept 
and interpretation of 
legislation; 

 Knowledge of technologies 
applied to the concept; 

 knowledge of management 
and maintenance. 

Specialization in 
Integrated 

Management 
System 

 Knowledge of 
equipment features. 

 Training in Collective 
Self-Consumption 
Management; 

 

Partially. More focused 
on the basic 
characteristics of the 
circular economy. 

 knowledge of management 
and maintenance. 

 Knowledge of the 
characteristics of the 
equipment integrated in 
the system.  

 Knowledge  of the type of 
consumption and units of 
measurement; 

 knowledge of how to 
achieve better savings. 

 

3.4.3.2 Recommendations for policy makers for the modernisation of VET 

Modernization in training excellence in VETs (Vocational Education and Training) is essential to ensure that 
students are equipped with the skills and knowledge necessary to face the challenges of the modern world. 
This is particularly important around Renewable Energy, where technology is constantly evolving. 

With the growing demand for energy sources that are alternative to fossil fuels, clean and renewable, 
training in emerging technologies is essential to ensure that there are qualified professionals to meet this 
demand. 

Training at VET centers can help improve the quality of education and increase students' employability by 
closing the gap between required and available skills. This not only benefits the person and company 
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receiving the training but also contributes to the country's economic development and helps to protect the 
environment. 

Policymakers have a key role in supporting and implementing emerging technologies around sustainable 
energy, creating incentives for companies and individuals to adopt renewable energy technologies, as well 
as promoting policies that make the transition to a greener economy easier. 

Furthermore, municipalities have the opportunity to lead and support the shift toward sustainability by 
promoting public policies that encourage the adoption of sustainable practices and renewable energy 
technologies. 

It is important to emphasize that training should not be limited to the general public, but should also be 
extended to municipal employees. These play an important role in the implementation of public policies 
related to energy and the environment as well as they are key stakeholders for technology testing in the 
territory. 

Training for municipal officials in the various forms of renewable energy, including green hydrogen, is 
essential to ensure the country's energy sustainability. Green hydrogen is a promising technology and one 
of the biggest bets at the national level, where municipalities cannot be left out. Being produced from 
renewable energy sources, such as wind and solar energy, it does not emit greenhouse gases in the entire 
process and can be stored or injected into existing natural gas pipes, which makes it an excellent alternative 
to fossil fuels. 

Specific training in green hydrogen will allow municipalities to be more autonomous in choosing the 
technologies most suited to their needs, as well as allowing adequate installation and maintenance. This 
training will also allow for better management and integration in energy-sharing networks, directing energy 
to where it is most needed at a given moment in time. 

Due to the importance of the role of competent training in the green transition, guaranteeing the energy 
sustainability of the country, policy makers must support the implementation of these technologies and 
invest in specific training, ensuring that companies, public workers, and individuals can acquire the skills 
and knowledge necessary for the implementation, management, and maintenance of these technologies, 
efficiently and safely. 
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3.5 RES Systems, Attica Region, Greece  

3.5.1 The RES Systems industry   

EU has adopted a transition to a low-carbon society, due to the climate change caused by the greenhouse 
gases emissions. In order to achieve low carbon, the development of sustainability in the energy sector is 
necessary, improving quality of life, creating jobs and reinforcing energy security. In the document A Clean 
Planet for all (COM (2018), 773) [1] is clearly mentioned that the EU energy policy is targeting towards a 
clean energy transition which “would result in an energy system where primary energy supply would largely 
come from renewable energy sources, thereby significantly improving security of supply and fostering 
domestic jobs”.  

The European Green Deal (COM/2019/640) [2] presents the domains where the transformative policies for 
a sustainable future are referring to, starting with (1) Increasing the EU’s climate ambition for 2030 and 
2050, and continuing with (2) Supplying clean, affordable and secure energy, as is also shown in the 
following figure.      

 

Figure 1: The European Green Deal [Source: “The European Green Deal” (COM/2019/640)] 
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In the same document, the first European ‘Climate Law’ (EU 2021/1119) [3] is announced, which entries 
into force in June 2021, making official the Climate neutrality by 2050, with the intermediate target of 
reducing net greenhouse gas emissions by at least 55% by 2030, compared to 1990 levels.  

Furthermore, in March 2022 the REPowerEU plan (SWD 2022/230) [4] was launched in order to create a 
more energy independent EU from gas, oil and coal imports from Russia. The REPowerEU plan is “fast 
forwarding the clean transition” according to the following Figure.   

 

Figure 2: REPowerEU plan [Source: REPowerEU plan (SWD 2022/230)] 

In order to achieve this acceleration, the REPowerEU plan is boosting the RE sector by “proposing to 
increase the target in the Renewable Energy Directive to 45% by 2030, up from 40% in last year’s proposal. 
This would bring the total renewable energy generation capacities to 1236 GW by 2030, in comparison to 
1067 GW by 2030 envisaged under Fit for 55 for 2030” [4]. Furthermore, employment in RES industry is 
growing globally, offering approximately 12, 7 million jobs in 2021 worldwide, according to IRENA website, 
as it can be seen in the following Figure  [5].  
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Figure 3: Renewable energy employment in selected countries [Source: IRENA jobs database, 

also available at (IRENA 2022)] 
 

In accordance with the above, Greece prepared a revision of its National Energy and Climate Plan (NECP) 
[6] where a 55% drop in CO2 emissions would be achieved, alongside a renewable penetration of 80% in the 
electricity mix by 2030, until the almost complete decarbonisation by 2050. Photovoltaics are expected to 
reach 34 GW, while onshore wind would be at 10 GW and offshore wind at 17 GW) [7].  

More specifically, energy is one of the eight priorities of the national RIS3 Strategy [8] (1. Agri Food 2. Health 
Biosciences 3. ICT 4. Energy 5. Environment & Sustainable Development 6. Transport & Logistics 7. Materials 
& Construction 8. Tourism, Culture & Creative Industries). The Fields of Smart Specialization in Attica are 
shown in the following Graph. In the RIS3 Strategy for Attica Region, Energy is considered as one of the 
challenged priorities. On one hand, 35,4% of the national population is living in the Region, while “the field 
of energy is an important field of new discoveries and action for the scientific and technological potential of 
Attica” [8]. In the RIS3 report is mentioned the number of applications for RES patents at the European 
Patent Office by energy technology 2000-2011 by Greek institutions and individuals, which is significant in 
comparison to other areas. On the other hand, as also mentioned in the SWOT analysis in the same 
document, there is “little progress in the utilization of RES” [8].  
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Figure 4: Fields of Smart Specialization in Attica [Source NRIS [8]] 

 

For these reasons, the RES industry for the Region of Attica has been chosen to be analyzed in the report. 
The application of EU, national and regional legislations and strategies are expected to create more jobs in 
the RES field in Attica. This document aims to identify the future skill and qualification needs of the required 
labor force in RES industry so that the Region of Attica can raise up to the national targets successfully.   

3.5.1.1 Status Quo of the RES Systems industry   

According to IRENA’s Annual Review (2022) on Renewable Energy and Jobs [5], in Europe, there were a total 
of 1.5 million jobs in the RES sector. The majority of those jobs (approximately 1.2 million) are located in 
the European Union (EU-27), with the bioenergy sector being the largest employer in the RE industry on 
the continent, as it is shown in the following graph. Solid biomass, used for heat and electricity, is the 
leading subsector, employing around 360,000 individuals (314,000 in the EU-27). Biofuels follow with 
155,000 jobs (142,000 in the EU-27), and biogas employs 67,000 people (64,000 in the EU-27). 
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Figure 5: EU renewable energy employment by technology, 2021 (Data from IRENA, 2022) 

 

The wind power sector is also a leading employer, providing work to 351,500 individuals, according IRENA’s 
estimations, with 297,600 of those jobs being in the EU-27. In 2021, the EU-27 added 10.4 GW [9], bringing 
its total capacity to 187.5 GW, while the total wind-generating capacity on the continent reached 222 GW 
in 2021, with approximately 14.2 GW of newly added.  

The electricity produced by the solar photovoltaic (PV) sector in Europe increased around 23 GW of capacity 
in 2021, 21.4 GW of them being installed in the EU-27 [9]. According to IRENA, employment in the solar PV 
industry in the EU-27 was estimated at 235,000 jobs in 2021. However, according to SolarPower Europe 
[10], there were approximately 357,000 solar sector jobs in the EU-27 in 2020, with the majority of jobs in 
deployment (80%), followed by operations and maintenance (10%), manufacturing (6%), and 
decommissioning and recycling (4%).  

Most solar PV equipment used in Europe, except for inverters and certain balance-of-system components, 
is imported from Asia. The EU-27's module capacity is 8.3 GW, while cell production capacity is only 0.8 GW 
[5]. SolarPower Europe has launched the Solar Manufacturing Accelerator to support consortia of 
companies planning new manufacturing facilities based on innovative technologies, aiming to deploy up to 
20 GW of manufacturing capacity in Europe by 2025 [11]. It is anticipated that solar PV manufacturing 
employment will significantly increase, potentially doubling to 50,000 jobs in the medium scenario and 
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more than tripling to 74,000 jobs in the high scenario by 2025. This increases the total solar employment in 
2025 by a 9%, which could rise to as many as 768 000 workers [10]. 

Ethanol fuel production in the EU-27 initially declined after reaching a peak of 5 billion litters in 2018 but 
increased to an estimated 5.2 billion litters in 2021. Biodiesel output peaked at 16.3 billion litters in 2019. 
In 2020, biofuel employment in the EU-27 was estimated at around 141,600 jobs (data from EurObserv’ER, 
2022 [12]). If the increase in biofuel output in 2021 corresponded to a similar increase in employment, this 
would create approximately 147,500 jobs [5].  

In the following Table, the above-mentioned data of the employment in the RES industry the EU27 are 
gathered, while the global employment figures are also presented. 

Table 1: Global & EU27 RE employment by technology, 2021 (Source: IRENA, 2022) 

 World European Union (EU27) g 
Solar PV 4 291 e 235 
Liquid biofuels 2 421 142 
Hydropowera 2 370 89 
Wind power 1 371 298 
Solar heating and cooling 769 19 
Solid biomass b,c 716 314 
Biogas 307 64 
Geothermal energy b,d 196 60 d 
CSP 79 5.2 
Total 12 677 f 1 242f 

 
Note: Source: IRENA jobs database. The figures presented here are the result of a comprehensive review of primary national entities, 
such as ministries and statistical agencies, and secondary data sources, such as regional and global studies. Empty cells indicate 
that no estimate is available. Columns may not add up to totals due to rounding. 
 a. Direct jobs only.  
b. Power and heat applications.  
c. Traditional biomass not included.  
d. Includes 7 400 jobs for ground-based heat pumps in EU countries.  
e. Includes an estimate of 342 000 jobs in off-grid solar PV in South Asia and in East, West and Central Africa. f. Includes 39 000 jobs 
in waste-to-energy.  
g. Solar PV and wind jobs are for 2021; hydropower figures for 2020 and 2021; other technologies are for 2020.  
 

In the Table below is presented the employment distribution in EU27 in the main RES Sector, as registered 
by the EurObserv’ER’s annual report The State of renewable energies in Europe (2022) [12]. The data for 
Greece are also presented in the following pie.  
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Table 2: Employment distribution in RES industry in the EU27, 2022 (Source: EurObserv’ER, [12].) 
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Figure 6: Employment distribution in EU27, 2022 (Source: EurObserv’ER, [12].) 

 

 

3.5.1.2 Major technological changes in the RES Systems industry   

The Research and Development in the solar energy technology is a growing sector, given the immediate 
implementation for energy production. One possibility is the production of solar thermal energy, which can 
be used to generate electricity by implementing concentrating solar power collectors or developing new 
heat storage materials and techniques. Solar thermal energy can also be utilized for heating and cooling 
applications, such as through the digitalization of solar thermal systems, the development of hybrid systems 
in intelligent buildings, the integration of solar thermal systems into smart grids, and the establishment of 
standardized solar thermal systems for heat generation in industrial processes [13]. 

Furthermore, solar energy holds great potential in the form of photovoltaic (PV) energy, both on the field 
and on the integration of PV systems into buildings and other infrastructures, such as industrial facilities. 
There is also a focus on developing high energy efficient multi-contact technology PV cells, as well as 
monitoring and operating systems for PV parks and installations. [13]. 

According to the Global Market Insights [14] “the solar PV module market has witnessed some 
transformative growth in the recent past, with technological innovations trending across the value chain. 
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Even some of the major challenges, such as operations during night-time, are being addressed using 
innovative solutions. […] Increasing cell efficiency in solar panels is one of the key aspects associated with 
competitive module manufacturing since it directly helps in decreasing the overall cell processing costs” 
[14].  

As mentioned in the same article, the 3 major technological milestones are: PERC Technology, Bifacial Cells 
and Half Cells technology. In April 2022, Greece inaugurated a 204-megawatt (MW) solar farm in Kozani, in 
the country’s Western Macedonia region, which is the biggest solar farm with bifacial panels in Europe  [15].  

The establishment of PV Parks also opens up possibilities for research and development in the field of 
hydrogen production units connected to renewable energy sources. Strong investment interest has already 
been expressed in this area. Storage units can provide cleaner energy offering benefits such as safety, 
flexibility, stability, and reduced electricity [13]. 

Biomass is another highly promising energy source that is anticipated to be utilized extensively in the post-
coal era. In Greece there is a focus on the development, demonstration, and scaling up of solid, liquid, and 
gaseous bio-energy intermediates through various conversion processes (biochemical, thermo-chemical, 
and chemical) from sustainable biomass. Τhe National Organization for the Certification of Qualifications & 
Vocational Guidance (EOPPEP) has published the Educational framework for the Technician for Biomass 
Management and Utilization [16] however there is no specific course in the existing vocational system for 
this expertise.  

In the following years, emphasis will be placed on the operation and maintenance of RES systems/ parks 
using digitalized systems and automations. Furthermore, energy storage is a growing industry since the 
supply from wind or solar power is not constant. There is a growing need for skilled management at both 
the grid and system levels. Greece serves as a prime example, with its interconnected mainland system and 
autonomous island systems. The significant interest in storage systems, with approved applications is 
already totaling around 14.3 GW, despite no installations being implemented yet, as mentioned in the IENE 
Workshop “Electricity Storage and Grid management for Maximum RES Penetration” [17] which took place 
on September 2022. The situation regarding energy storage is expected to undergo significant changes, 
which will have a profound impact on the overall landscape of renewable energy installations. As the legal 
framework is clarified, and the first battery and pump storage units are connected to the grid in the coming 
years, the dynamics will shift dramatically. Consequently, the increasing presence of RES will gradually lead 
to the phasing out of conventional power units with high inertia rotating mass. This shift will strengthen the 
role of power electronics in RES and storage systems, as well as innovative protection and control systems 
in future grids (as mentioned in the announcement of the Workshop). 

Hydrogen is recognized as a key pillar in the energy transition, alongside renewable energy, renewable-
based electrification and energy efficiency [18] “Hydrogen, as an energy carrier, is a key pillar of the EU’s 
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strategy to achieve its 2050 decarbonization goals, with an estimated 24% of hydrogen contributing to the 
total energy demand by 2050 and a 15% reduction in local emissions”[19], as mentioned in the Erasmus- 
funded project “Green Skills for Hydrogen” [19] which is fast-tracking the upskilling and reskilling of 
students and members of the workforce all over Europe. University of Western Macedonia is a partner in 
this project and Region of Attica could also benefit from the upskilling and reskilling opportunities, through 
VET programs.  

The development of smart grids has been a major focus in the RES industry. Smart grids use advanced 
communication and information technologies to optimize the performance of the grid and facilitate the 
integration of renewable energy sources.  

Finally, offshore wind energy is also a technology which presents an interest growth in the energy sector, 
however it is not developed in this document, since it is not a technology applicable in the Region.  

Technological change Affected professions / specializations 
PV related (PERC technology, 
Bifacial Cells and Half Cells) 

PV technicians  

Hydrogen Chemical, mechanical, electrical engineers/ technicians, renewable 
energy technician 

Energy storage Mechanical, electrical engineers/ technicians, renewable energy 
technicians 

Lifecycle management/ 
recycling/ circular economy 

Waste management and recycling technician, electrician, mechanic, 
chemical engineers, managers & technicians 

Automations  Computer engineers & technicians, energy companies, software 
developers, RES technicians 

Smart Grids Computer, mechanical, electrical engineers/ technicians, renewable 
energy technicians 

 

3.5.2 Qualifications and Skills (Q&S) 

3.5.2.1 Current Q&S of the RES Systems professionals 

Currently the only specialization existing in VET in RES Installer, which gathers all technicians like an 
umbrella. However, EOPPEP has defined the Professional Profile of the Biomass Technician [16], of the Small 
Hydroelectric Power Station Operator [20], and of the Technician of constructing solar energy installations 
[21]. These specializations are concerning mainly technicians (usually electricians or mechanics) who have 
obtained specific professional qualifications through work experience.  
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For example, for the License of an Installer of Small-Scale Photovoltaic System can apply technicians which 
have graduated from [22]: 

 EPAL (Vocational High School): Electrical Installations  
 EPAS (Vocational School of Apprenticeship): Electrical Technicians  
 IEK (Institute of Professional Training): Technician of Internal Electrical Installations, Elevator 

Technician  
 TEE (Technological Education Institute) A' Cycle: Building Electrical Installations  
 TEL (Technological Education School): Internal Electrical Installations  
 TEE (Technological Education Institute) B' Cycle: Building and Industrial Space Installations  
 TEL (Technological Education School) specialization: Building and Industrial Space Installations 
 EPL (Higher Professional School): General Electrical Applications 

In order to get the License, the technicians should have proven professional experience and pass 
successfully the respective examinations in their Prefecture.  

In the following Table, the professions/ specializations related to RES industry are indicated. The data are 
either extracted from the professional profiles or curriculums for Greece or from other sources (desk 
research).  

Professions / 
specializations 
related to RES 

Short description of the 
profession focusing on SE 

Current Qualifications and Skills 

RES Installer [23] The RES Installer works 
under the supervision/ 
guidance of the Head 
Engineer for the installation 
as well as the Maintenance 
of large electricity 
generation units from RES 
sources  

 Ability to connect with inverters and auxiliary 
installations (panels, meters). 

 Understanding of construction and electrical 
drawings. 

 Identification of "out of the box" solutions. 
 Analysis of product life cycle costs. 
 Implementation of basic safety and health 

regulations. 
 Ability to install the necessary equipment for 

storing electrical energy from PV Systems in 
batteries for future use. 

 Ability to install appropriate wind turbines on 
specialized bases. 

 Ability to install the necessary equipment for 
storing electrical energy from wind turbines in 
batteries for future use. 
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 Ability to install the necessary equipment in the 
ground for converting geothermal energy into 
heating / cooling. 

 Ability to install the necessary equipment in the 
ground for converting geothermal energy into 
heating /cooling. 

 Ability to install the necessary equipment in the 
ground for converting solar thermal energy into 
heating. 

Machinist of road 
construction 
machinery (PV) 
[24] 
 

They operate and maintain a 
road construction machine 
and they prepare and fill in 
reporting documents. 
 

 Conduct Operation & control  
 Capability of monitoring the operation of the 

construction 
 Capability of Equipment selection  
 Conduction of Equipment maintenance  
 Capable of Repairing 
 Ability of Practical thinking  
 Troubleshooting  
 Ability of Coordination 
 Show Dependability  
 Ability of Stress tolerance 

PV fitter/installers 
[24] 
 

Photovoltaic Installers, or 
Solar PV Installers, assemble, 
install, and maintain solar 
photovoltaic systems on 
roofs or other structures. 
They do so in compliance 
with site assessment, plans, 
and schematics 

 Conduct Operation & control  
 Capability of monitoring the operation of the 

installation  
 Show Practical thinking  
 Troubleshooting  
 Show Persistence  
 Show Dependability  
 Ability of Stress tolerance 

PV operation and 
maintenance 
technicians [24] 
 

They manage preventive, 
corrective, and predictive 
maintenance in the field as 
well as plant equipment 
monitoring. 
 

 Conduct Operation & control  
 Conduct Quality control analysis  
 Capability of Equipment selection  
 Systems evaluation  
 Equipment maintenance  
 Repairing 
 Practical thinking  
 Troubleshooting  
 Judgment & decision-making  
 Dependability  
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 Persistence  
 Stress tolerance 

PV electricians [24] 
 

They assemble, install, test 
and maintain PV-related 
electrical/electronic wiring, 
equipment, appliances, 
apparatus and fixtures 
 

 Capability of Equipment selection  
 Systems evaluation Equipment maintenance 

Repairing 
 Practical thinking  
 Troubleshooting  
 Judgment & decision-making  
 Dependability  
 Persistence  
 Stress tolerance 

Machine operators 
(wind) [24] 

They set-up, operate, and 
are responsible for ensuring 
the machine produces high 
quality products, runs 
smoothly and at capacity, 
and is properly maintained. 

 Conduct Operation & control the machines 
 Conduct Operation monitoring  
 Equipment maintenance  
 Equipment selection  
 Practical thinking  
 Troubleshooting  
 Coordination  
 Dependability  
 Stress tolerance 

HVAC system 
installers [24] 

They work with heating, 
ventilation, and air 
conditioning systems, 
primarily installing new 
systems in homes and 
offices. 

 Conduct Operation & control of the systems 
 Conduct Operation monitoring 
 Practical thinking  
 Troubleshooting  
 Persistence  
 Dependability  
 Stress tolerance 

Maintenance and 
repair electricians 
[24] 

They perform routine 
maintenance procedures 
and repairs that are required 
due to normal wear on the 
system. 

 Conduct Operation monitoring  
 Quality control analysis  
 Equipment selection  
 Systems evaluation  
 Equipment maintenance 
 Repairing 
 Practical thinking 
 Troubleshooting 
 Judgment & decision-making  
 Dependability 
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 Persistence 
 Stress tolerance 

Energy electricians 
[24] 

They assemble, wire, and 
maintain equipment that 
generates clean wind 
energy. 

 Equipment selection 
 Systems evaluation 
 Equipment maintenance 
 Repairing 
 Practical thinking  
 Trouble shooting 
 Judgment & decision-making  
 Dependability  
 Persistence  
 Stress tolerance 

Heat pumps 
technicians  

They conduct the 
assessment study, the sizing 
of the installation by 
calculating the energy 
parameters, doing the 
maintenance, cleaning and 
service of the heating 
system. 

 Understanding of construction and electrical 
drawings. 

 Identification of "out of the box" solutions. 
 Analysis of product life cycle costs. 
 Ability of applying the basic safety and health 

regulations. 
 Ability of installing the necessary equipment 
 Ability of understanding of heat pump systems, 

including their components, operation, and 
maintenance.  

 Identification of the different types of heat 
pumps, such as air-source, ground-source 
(geothermal), and water-source heat pumps.  

 Ability of troubleshooting and Repairing Skills to 
diagnose and resolve issues 

 Identify electrical, mechanical, or refrigerant-
related problems and perform necessary repairs 
or replacements. 

 Strong understanding of safety procedures and 
protocols when working with electrical systems, 
refrigerants, and potentially hazardous 
components 

Small Hydroelectric 
Power Station 
Operator [20] 

They work as members of 
the operation team, 
employed in the particular 
energy production small 

 Understanding of hydroelectric power systems, 
including their components, operation, and 
maintenance.  
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electrohydraulic power 
stations usually combined 
with renewable, of public or 
private or local authorities’ 
organizations.  

 Be familiar with the principles of hydropower 
generation, water turbine technology, electrical 
power transmission, and control systems. 

 Understanding of safety protocols and 
regulations specific to working in hydroelectric 
power plants or related environments. 

 Understanding of mechanical systems, such as 
turbines, generators, and pumps, as well as 
electrical systems, including power distribution, 
transformers, and control panels. 

 Ability of using computer software and systems 
for data analysis, monitoring, and control of 
hydroelectric power plants. 

 Problem-solving skills to diagnose and resolve 
issues with hydroelectric power systems.  

 Troubleshooting electrical and mechanical 
problems, analyze data, and implement effective 
solutions. 

Biomass 
management and 
utilization 
Technician [16] 

They work in units of 
production, management, 
and utilization of various 
types of biomass, with the 
aim of energy production or 
soil improvement through 
compost 

 Strict implementation of Health and Safety 
regulations 

 Describe the General Principles of Recycling.  
 Describe Combustion, Fuels, Lubricants.  
 Ability of Burner Repairs 
 Explain the Physicochemical Characteristics of 

Biomass.  
 Identify the Methods of Biomass Transportation.  
 Identify the Methods of Biomass Storage 

Depending on its Origin.  
 Recall the Operation of Pollution Control 

Systems and operate them (settling chambers, 
cyclones, multicyclones, Electrostatic Filters, Bag 
Filters, spray chambers, scrubbers, etc.).  

 Ability of Operation of Liquid Waste Treatment 
Systems.  

 Implementation of Waste Recycling. 
Technician of 
constructing solar 

They can construct 
applications of solar energy 
(thermal and OV) system and 

 Strict implementation of Health and Safety 
regulations 

 Reading technical designs and specifications 
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energy installations 
[21] 

be responsible for the 
installation and maintenance 
of the solar thermal systems  

 Identify the Orientation and inclination of solar 
thermal 

 Conduct the Operation monitoring  
 Conduct the Equipment maintenance 
 Ability of Repairing 
 Ability of Troubleshooting and Problem-Solving 
 Judgment & decision-making  

Geothermal They work on the 
installation, operation, and 
maintenance of geothermal 
energy systems and 
equipment 

 Ability to recognize Geothermal drilling 
techniques, geothermal heat pumps, and 
geothermal power plant operations.  

 Ability to install and operate Electrical and 
mechanical systems 

 Ability of Troubleshooting and Problem-Solving 
 Safety and Compliance with safety protocols, 

requirements and regulations. 
 Ability of Repairing 
 Communication and collaboration when working 

in multidisciplinary teams or coordinating with 
contractors and suppliers. 

 

The BUILD UP Skills Greece (BUS-GR) [25] project focused on the development of the National Qualification 
Roadmap (NQR) which outlined strategic measures and actions boosting the continuous vocational training 
and the improvement of skills of the building sector workforce in the fields of energy efficiency and 
renewable energy [25]. During the following -up project BUS UPSWING, 9 pilot training programs based on 
the results of BUS-GR were implemented. The training aimed the upskilling of the technicians’ workforce in 
selected sectors for energy efficiency (insulation technicians, aluminium and metal constructions craftsmen 
and installers-maintainers of burners). In another recent study [36] the current needed skills of the RES 
specializations mentioned in the following Table were identified, in line with the BUS-GR report for training 
priorities [37].  

 

RES systems 
installations 

Affected Profession/ 
specializations  

Required Qualifications and Skills 

Installers of small-
scale biomass boilers 
and stoves [36] 

plumber, heat and 
air-conditioning 
technicians 

 Selection and proper dimensioning of the chimney 
according to the type of the boiler and burner 
biomass, chimney placement-path according to the 
requirements of building regulation. 
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  Taking measurements and analysis of biomass 
burning and lumps, flue gas and gaseous pollutants, 
adjust burner and combustion air, emission control 
in accordance with environmental legislation. 

 Taking measurements for determination of 
moisture content, calorific value, the apparent 
density and energy potential of biofuels. 

 Implementation of handling and storage biomass 
techniques and determination of available biomass 
fuel sources locally (fuel type, suppliers, prices). 

Solar photovoltaic 
and solar thermal 
systems installers 
[36] 

Plumber, electrician  Fluency with all types and technologies of solar 
thermal space heating systems and domestic hot 
water, conventional solar water heaters, central 
solar systems, COMBI systems. 

 Understanding of the basic specifications of the 
solar panels, heat sinks and hydraulic equipment. 

SOLAR THERMAL:  
 Proper implementation of configuration techniques 

and hydraulic interconnection of solar panels 
(choosing the appropriate piping type, fluid solar 
flow control per solar collector array, solar thermal 
field insulation pipe). 

 Implementation of interconnection techniques of 
heat sinks hot water storage (simply containers, 
thermal stratification containers) with central 
heating and domestic hot water production 
installations. 

 Understanding and selecting the correct position 
and inclination of the support structure of solar 
panels for greater energy efficiency 

 Advising the client on the correct equipment supply 
and the efficient and safe use of it. 

SOLAR PV:  
 Application of installation techniques, mounting PV 

frames with the most efficient energy, in relation to 
the available space and in accordance with the 
existing standards. 

 Conducting the electrical connections according to 
the specifications for the respective electrical 
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voltage, and synchronization of PV systems with the 
network. 

 Advising on the efficient operation and 
maintenance of optimal performance of the 
installation. 

 Ensuring of the necessary health and safety 
conditions at work up on roofs and to protect 
against risks of electrocution. 

 Understanding the function and ability to connect 
smart meters and micro-inverters in PV systems. 

 Operation startup, conduction of electrical audits 
and inspections, operation monitoring and failure 
recovery of the installation. 

 Fluency in designing and installing hybrid and 
autonomous systems. 

Shallow geothermal 
systems and heat 
pumps installers [36] 

Plumber, 
refrigeration 
technician, 
electrician 

 Understanding the operating principles of a heat 
pump and its characteristics sizes, of the available 
heat pump technologies and the heat exchanger 
types. 

 Understanding and proper dimensioning and 
installation of the heat pump and the containers of 
storage and inertia from the side of the heat 
exchanger and from the side of the load. 

 Implementation of appropriate construction 
techniques for the heat exchanger piping network 
of each type. 

 Testing and inspections, operation startup, cleaning 
and maintenance of heat exchangers, inspection 
and maintenance of compressors 

 

3.5.2.2 Q&S needed to address the technological changes 

In the following Table the Q&S related to the more essential technological changes are developed. Since 
the wind and solar energy production is a well-established industry in the country, the companies are 
providing the necessary training for their technicians when a new technology is used. On the other hand, 
there is a lack in training in the chosen trends on the RES industry, and those gaps were chosen for further 
analysis and development. Finally, since the automation and IT sector is developed in detail in Chapter 3.3, 
there is no further analysis here.  
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Technological 
change 

Affected Profession/ 
specializations  

Required Qualifications and Skills 

Green transition / 
RES 
 

Medium skill level: solar 
PV/wind turbine/ biomass 
systems: installers, 
technicians, plant 
managers, quality 
engineers. 
Existing trades with new 
relevant knowledge and 
skills: electricians; 
plumbers; heating, 
ventilation and air-
conditioning technicians 

 Environmental awareness/ willingness and 
capability to learn about sustainable 
development 

 Adaptability and transferability skills, to enable 
workers to learn and apply the new technologies 
and processes required to green their jobs 

 Teamwork skills, reflecting the need for 
organizations to work collectively on tackling 
their environmental footprint; 

 Resilience, to see through the changes required 
 Communication and negotiation skills, to 

promote required change to colleagues and 
customers; Entrepreneurial skills, to seize the 
opportunities of low-carbon technologies and 
environmental mitigation and adaptation; 

 Occupational safety and health (OSH) [26] 
Energy storage RES technician, electrician, 

mechanic, chemical 
technician 

 Ability to implement a Storage management 
system 

 Mechanical, hydraulic, and electrical skills for 
troubleshooting, repair, installation, 
commissioning 

 Electrical and mechanical schematics, project 
management, team leadership, using hand tools. 
[27] 

 Ability to identify the Energy Storage system 
components and technology 

 Ability to apply Grid-connected and off-grid 
energy storage 

 Implementing Safety, risks and risk mitigation 
measurements   

 Calculating the System sizing 
 Ability to design and organise Reuse and 

recycling procedures of the wastes [28] 
 Indicating the types of electrical energy storage 

and key characteristics 
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 Indicating the Parameters for electrical energy 
storage 

 Indicating the Operational characteristics of 
electrical storage 

 Estimating the Costs and pricing 
 Integration of energy storage into electrical grids 
 Ability to design Off-grid systems, architecture 

and sizing 
 Ability to describe and operate small scale 

battery storage systems 
 Ability to operate types and applications of 

thermal energy storage [29] 
Hydrogen RES technician, electrician, 

mechanic, chemical 
technician  

 Operating principles of a hydrogen facility  
 Design principles of a hydrogen system [30] 
 Ability to operate hydrogen production, storage, 

and handling, 
 Ability to work with electrolyzes and fuel cells, 
 Integration of different renewable and hydrogen 

technologies into complete systems, 
 Strict implementation of Hydrogen safety issues,  
 Operating hydrogen injection, distribution, and 

mobility [31] 
 Ability to design and perform risk and security 

management 
Circular economy- 
recycling [32] 

Waste management and 
recycling technician, 
electrician, mechanic, 
chemical 

 Operation and maintenance of various devices 
and automated, semi- and non-installations, 
receiving processes, material separation, 
storage, dispatch, transportation, improvement 
of facility performance. 

 Operation, repair, and maintenance of the first 
stage of various main equipment in the 
production processes of recycling materials 
(secondary raw materials) and the 
aforementioned processes. 

 Strict implementation of Health and Safety 
regulations 

 Ability of Individual and team work 
 Compose Reports 
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Smart grids RES technician, electrician, 
mechanic, computer 
technician 

 Management of energy demand,   
 Design of a smart grid 
 Integration with technologies 
 Maintenance and repair 
 Energy standards  
 Troubleshooting  
 Safety and personal data protection 
 Grid Architecture 
 Smart metering – building  
 Microgrids [33]  

3.5.3 Synthesis- Recommendations 

3.5.3.1 Future impact on Q&S- Most interesting trends for CoVEs 

Affected Profession/ 
specializations 

Required Q&S Existing Q&S/ 
 Available 
Training  

Structural needs for CoVEs 

All relevant professions 
(RES installer, 
Electrician, plumber, 
mechanic, heating, 
ventilation and air-
conditioning 
technicians) 

Safety and 
health 

Partially There are courses on Health and 
safety, however special mention 
should be given in the CoVEs in the 
specific technologies’ requirements.  

Electrician, mechanic, 
chemical technician, 
RES installer 

Hydrogen Sporadically The Green Skills for Hydrogen project 
provides material and methodology 
that can be integrated in the CoVEs 

Electrician, mechanic 
technician, RES 
installer 

Energy storage Sporadically The UNIWA has implemented a 
seminar on Technologies of Energy 
Storage [34] in the frame of HORIZON 
2020 TILOS project on 2016. The 
context of the seminar could be a base 
for an updated syllabus.   

Waste management 
and recycling 
technician, technicians 

RES recycling  Partially  There is no mention in the recycling of 
RES systems  

All relevant professions Green 
transition / RES 

 These could be a common course for 
all specialities   



 

209 
 

All relevant professions Circular 
economy 

 

Computer engineers, 
technicians  

Automation, 
RES and SE 

Sporadically Specialized training in energy systems 
and data processing, advanced 
training in edge computing principles 
and technologies, exposure to real-
world edge computing projects and 
applications (as also mentioned in 3.3) 

Computer engineers, 
technicians 

Smart grid Partially There are available Master courses 
[35] or seminars [33] in Universities on 
Smart Grids. There are no seminars or 
courses for technicians. CoVEs could 
make the relevant adjustments for the 
vocational training.  

 

3.5.3.2 Recommendations for policy makers for the modernisation of VET 

Greece has an increasing RES industry, especially on wind and solar energy. Given the decarbonization 
targets and the implementation of the REPowerEU plan, the development of more RES technologies could 
create an extra boost on the sector and enhance the target’s achievement. This project provides an 
opportunity on focusing on the trends on RES technologies which are not yet developed in the educational/ 
training system, covering the gap of the qualifications of the workforce for the labour market. 

Under this framework, it is suggested to focus on the modern technologies which are not widely mentioned 
in the vocational education system, such as smart grids, hydrogen, energy storage, recycling and 
automations. Some general knowledge on the green transition, on health and safety issues and on circular 
economy should also be analysed to the workforce.  

Hence a suggestion would be to create a vertical syllabus on the common core courses (green transition, 
circular economy, health and safety) and then more specific courses on the other mentioned technologies. 
Health and safety could need some extra specialization, depending on the technology. The already existing 
courses, seminars and EU projects could be used as a base for the development of the courses. 
Furthermore, there are some existing university level courses/ seminars which could provide material to be 
adjusted for the technicians.  
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4 Conclusions – recommendations – outcomes  

The transition towards a greener energy production has already started in the EU and globally. This joint 
report of the consortium’s partners aims to identify the upskilling and reskilling training needs of the 
existing and future workforce for the VET in order to be able and ready to respond to the current and future 
needs of the market.  

The consortium decided to the analysis of 5 sectors of sustainable energy: green buildings, renewable 
energy sources, Cybersecurity, Artificial Intelligence and IT, and the role of municipalities in the sector. The 
synthesis of the conclusions and recommendations for the vocational education and training centres and 
for the respective stakeholders has resulted to the outcome of this research, presenting the key findings 
for the policy makers and practitioners. 

The modernization of vocational education and training centers involves changes in three main pillars. On 
one hand, there is the need to include courses on the new technological trends. There is a lack of consistent 
training in core technological modern issues, like hydrogen, on general sustainability business issues, like 
circular economy, on soft skills, like communication and collaboration, on more sensitive issues, like 
cybersecurity and the vulnerability of energy systems to cyber-attacks etc. The curriculums that the VETs 
can develop in order to cover the existing gap on the needed skills on the sustainability in energy sector are 
creating an umbrella of variety of courses, which has been analyzed more detailly in this document. 
However, the more important recommendation for the VET centers is to be flexible and to constantly follow 
the trends and changes in the sustainability sector, in order to quickly adapt to them, since modern times 
are characterized by fast changes. 

The second pillar for the modernization of VET centers answers to this issue, since it consists of the 
collaboration of the market and industry leaders with the education and training system. Partnerships are 
encouraged between stakeholders, policy makers, technological and industrial innovators and the VET 
system, so that they can provide the respective framework for the development of the needed curriculums. 
Furthermore, industry leaders can provide the VET centers with state-of-the-art infrastructure, equipment 
and tools for hands-on training and offer to the trainees’ practical experience though internships, 
apprenticeships, and job shadowing.  

The third pillar for the modernization of the training and education system for the VETs is the 
transformation of teaching methodology, by the integration of new, modern digital and interactive learning 
environment, such as gamification, learning platforms, active participation, collaboration, flexible 
attendance etc.  



 

215 
 

The well-trained trainers and the dissemination of the trends on the sustainability sector to the general 
public are also important issues running on parallel with the modernization procedure of VET. It is essential 
that youngsters, parents and society are informed on the working opportunities in the SE sector, since it 
has been noticed that it is a non-popular sector in the existing VET courses.  

In order to achieve a greener energy production, the provision of efficient technologies, the proper and 
secure implementation by countries, industry and businesses and the integration of sustainability from the 
general public are equally essential.  
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5 Appendices  

Appendix I. 

Proposed questions for interviews or focus group on technology foresight in the SES and related 
industries:  

1. What are the latest technological advancements in the sustainable energy that you are aware of? 
2. How do you believe these advancements will affect the sustainable energy in the short and long 

term? 
3. What technologies do you think will be adopted widely in the near future and why? 
4. In your opinion, what are the most promising areas for further research and development in the 

sustainable energy? 
5. How do you see the role of renewable energy sources like solar, wind, geothermal and hydro power 

in the sustainable energy? 
6. How do you see energy storage and distribution technology developing in the near future? 
7. How do you believe energy efficiency technology will evolve in the sustainable energy? 
8. How do you see the smart grid and internet of things impacting the sustainable energy? 
9. What challenges do you believe the sustainable energy currently facing in terms of technology 

adoption? 
10. Are there any other technologies or trends that you think will be important for the sustainable 

energy sector in the future? 

 

Appendix II. 

Proposed questions for interviews or focus group on qualifications and skills in the SES and related 
sectors:  

1. What are the current skills and qualifications that are most important for success in your 
field/industry? 

2. What new technologies and systems are currently being used in your field/industry and how have 
they affected the skills and qualifications needed? 

3. How do you see the industry and the skills needed for it evolving in the next 5 to 10 years? 
4. What skills and qualifications do you think will be in highest demand in the future and why? 
5. How have the skills and qualifications needed in your field/industry changed in the last 5 years? 
6. In your opinion, what skills and qualifications are currently being overlooked or undervalued in the 

industry? 
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7. How do you believe vocational education and training programs can better align with the current and 
future needs of the industry? 

8. How do companies in your field/industry currently acquire and develop the necessary skills and 
qualifications for their workforce? 

9. What steps should be taken to ensure that workers in your field/industry have the necessary skills 
and qualifications for future success? 

10. Are there any other trends or developments that you believe will affect the skills and qualifications 
needed in your field/industry in the future? 
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