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1. INTRODUCTION 

In 2010 the European Commission (EC) adopted the Europe 2020 ï Strategy for smart, sustainable 

and inclusive growth, and since then the European Union (EU) regions and Member States were 

required to prepare smart specialisation strategies. Smart specialisation is a place-based approach 

(thus applied primarily at the regional level) characterised by the identification of strategic areas for 

intervention based both on the analysis of the strengths and potential of the economy and 

an evidence-based process of stakeholder engagement (i.e. the Entrepreneurial Discovery Process). 

The implementation of smart specialisation is likely to necessitate a need for both advanced and 

medium-level technical skills. It should be rooted in a realistic supply of relevant skills, which serve as 

the driving force behind smart specialisation. Thus, human capital development is a key determining 

factor for smart specialisation, and points to an important role for VET, higher education and training, 

opening up discussions about upskilling, reskilling and career development support in the context of 

Europeôs twin digital and green transitions. 

The EC has been sharing the advantages of the smart specialisation approach beyond EU borders to 

promote decentralised and innovation-led economic transformation, and to foster interregional and 

cross-border partnerships. In this context, the Joint Research Centre (JRC) of the EC has been 

providing guidance and assistance on the development of smart specialisation. The Smart 

Specialisation Community of Practice (S3 CoP)1, established by the EC, is the central node providing 

various kinds of support regarding smart specialisation including guidance, networking and peer-

learning to regional authorities and stakeholders involved in Smart Specialisation across the EU. 

The European Training Foundation (ETF) has been working with the EU neighbouring (Enlargement, 

East and South Neighbourhood) and other partner countries to support human capital development as 

a key priority. In particular, the ETFôs work is linking VET and SMEs competitiveness, productivity-

enhancing skills, and quality of work. To strengthen the skills dimension in implementing smart 

specialisation, the ETF has developed a methodological approach for analysing skills implications of 

smart specialisation strategies. The approach was first tested between 2018 and 2019 in Montenegro 

and Moldova, and between 2020 and 2021 at sub-national level in Ukraine. Since 2022 the ETF has 

applied the approach across the Western Balkan region in the agri-food sector, a priority in the region. 

Albania started its smart specialisation process in 2016. Since then, the country has been taking steps 

to prepare a national strategy for smart specialisation. The national smart specialisation working group 

is facilitated by the Deputy Prime Ministerôs Office. The mapping study was carried out from end-2020 

to end-2022 and the Entrepreneurial Discovery Process in end-2022. As a result, three priority 

domains have been identified in Albania: Renewable energy and natural resources, Sustainable and 

diversified tourism, and Healthy and sustainable food chain. 

The ETF received a request from the Deputy Prime Ministerôs Office to support the national smart 

specialisation efforts with a study on technology and skills needs in the three priority areas for smart 

specialisation. The key objectives of this study were to formulate: (i) a vision for technology and skills; 

and (ii) a roadmap for skills development with concrete measures. The main aim was to identify skills 

related implications of the national smart specialisation strategy for each of the three priority domains. 

The methodology for the study included a desk review, as well as stakeholder consultations and 

interviews with the relevant central and regional institutions. A preliminary desk review was done at 

the EU level, and the results of previous ETF research2 were used, to study technological 

developments and trends impacting technology-related and non-technical skills development in other 

countries that have relevance for the three priority domains. Further desk review focused on Albania 

and consisted of a background analysis to identify: (i) which key technology trends, based on the 

 
1 The DG REGIOôs Smart Specialisation Community of Practice replaced the previous Smart Specialisation Platform that 
had been hosted by the JRC. 
2 The ETF study (2022) ñFuture skill needs in the Albanian energy sectorò, and the ETF study (2024) Skilling up the 
Western Balkans agri-food sector: Albania 
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developments in the EU, are shaping the priority domains in the country; (ii) employment profile, 

technology-related and non-technical skills needs (current and future) identified in the priority domains, 

as well as; (iii) skills provision, with a focus on business intermediary organisations, VET and adult 

learning. 

To enhance the desk research, the further step was a qualitative analysis stage to validate the 

preliminary findings and recommendations. This consisted of three half-day face to face stakeholder 

consultations aimed at addressing the following key topics: (i) technology adoption in the three priority 

domains; (ii) skills needs to develop the three priority domains; (iii) current skills provision and 

available business support services in the three priority domains. The invited participants included 

representatives of various institutions such as: policymakers and their implementing agencies, 

education and training providers, SME managers and employees as well as specialised sector 

associations with an understanding of technology transfer and adoption in the three priority domains. 

Following the consolidation of the results of the quantitative and qualitative research and analysis, the 

outcomes were three comprehensive reports, one for each priority domain. Each report discusses 

present and future technological developments, technology related and non-technical skills and 

occupations necessary for developing the priority domains, skills provision at different education and 

training levels, as well as findings and recommendations. The findings and recommendations were 

developed to serve as a roadmap for the stakeholders who are working to address the present and 

future skills shortages for various types of education and training providers, particularly business 

intermediary organisations, VET and adult learning institutions. These recommendations should not be 

seen in isolation but should be considered as an additional tool in the context of the National Strategy 

for Smart Specialisation action plan and the ongoing priorities of the Albanian government. 

The following report focuses on the óRenewable energy and natural resourcesô priority domain, as well 

as its seven subdomains: solar energy, wind power, hydropower, geothermal energy, biomass, raw 

materials, and sustainable forest management. 
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2. EXECUTIVE SUMMARY 

The report aims to provide insights and recommendations for developing the necessary skills in the 

context of the preparation, adoption and implementation of the national strategy for smart 

specialisation, and consequently, the enhancement of the óRenewable energy and natural resourcesô 

priority domain in Albania. It emphasises aligning education and training programmes as well as 

business support services with industry needs to support economic growth and job creation. 

Most jobs in the EU energy sector are still linked to conventional energy sources such as oil, gas, coal 

and nuclear. However, the number of renewable energy jobs has almost doubled over the last decade. 

In 2021, clean energy employment overtook fossil fuels in terms of employment3. The total direct and 

indirect employment in the renewable energy sector was estimated at 1.47 million people, 12% higher 

than in 20204. The energy transition and the expansion of EU manufacturing capacity could require 

over one million new jobs by 20305. At the same time, the mining and quarrying sector employed only 

378 000 people in the EU in 20216. However, more than 30 million jobs in EUôs key economic sectors 

(i.e. automotive, aerospace, renewable energy, etc.) are dependent on a sustainable supply of natural 

resources. Wood-based industries represent 20% of manufacturing enterprises across the EU, and 

3.6 million jobs.   

The competitiveness of the EU renewable energy and natural resources sectors is based on its 

technological advancements and relies on skilled occupations. Fast technological change, 

digitalisation and automation, not only affect low-skilled jobs but also high-skilled professionals such 

as plant operators and electrical engineers, who are at risk of skills obsolescence without continuous 

on-the-job learning. According to the International Energy Agency, the number of workers pursuing 

degrees or certifications relevant to energy sector jobs is not keeping pace with growing demand. 

Skills gaps in solar, wind, and biofuels technologies ï key pillars of the energy transition ï are the 

most pronounced. 

The implementation of key EU strategies and policies in the renewable energy sector will require 

relevant technical and technology skills related to energy manufacturing, energy supply, and scientific 

and technical activities. Skills in engineering, especially in areas like solar photovoltaics, wind turbine 

technology, and energy storage systems, are in high demand in the EU today. In the raw material 

sector, as the demand for raw materials is increasing, more sophisticated equipment and devices are 

being used across the value chain. For example, an increasing number of modern mining operations 

are highly automated, and equipment operators have largely replaced hands-on miners. In the 

recycling sector the recycling of metals and minerals became much more complex, moving from basic 

scrap collection into a mix of operations supported by reverse engineering and materials engineering, 

under the framework of circular economy. In the years to come, sustainable forest management too 

will be heavily reliant on skills in both technology and digital data. 

Employers are placing increasing importance on skills that go beyond a single discipline. In general, 

the demand for non-technical skills is similar across the renewable energy and natural resources 

sectors. Companies in the renewable energy and natural resources sectors collaborate with various 

stakeholders, including government bodies, investors, and local communities, and take part in cross-

country cooperation leveraging EU funding instruments. Project development involves advising, 

planning, system designing, procuring, negotiating, contracting and financing7. Professionals who can 

articulate the benefits of projects and foster collaboration are therefore highly sought after. 

 
3 IEA (2023). Clean technologies are driving job growth in the energy sector, but skills shortages are an increasing 
concern. Available here 
4 EurObservôER (2023). 21st annual overview barometer. Available here 
5 European Commission (2024). Do we have sufficient skills for the energy transition in the changing labour market? 
Available at: here 
6 EUROSTAT. Statistics Explained (2024). Businesses in the mining and quarrying sector. Available here 
7 UNESCO-UNEVOC International Centre for TVET (2020). Skills development for renewable energy and energy 
efficient jobs. Discussion paper on solar energy demands. Available here 

https://www.iea.org/news/clean-technologies-are-driving-job-growth-in-the-energy-sector-but-skills-shortages-are-an-increasing-concern
https://www.eurobserv-er.org/21st-annual-overview-barometer/
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/do-we-have-sufficient-skills-energy-transition-changing-labour-market-2024-01-16_en
https://ec.europa.eu/eurostat/statistics
https://unevoc.unesco.org/pub/solar_energy_demands-discussion_paper1.pdf
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Albania is focusing on harnessing its renewable energy potential to meet both domestic needs and 

export goals. The country already makes extensive use of its substantial hydropower resources, but in 

order to secure energy self-sufficiency, solar photovoltaics and wind energy have been significantly 

expanded in the country since 2019. In the context of smart specialisation, the relevant Albanian policy 

framework includes the Strategy of diversification of renewable resources, and the National Energy 

and Climate Plan 2030. These policies have set targets for increasing the share of renewable energy 

sources by 2030, and the countryôs energy strategy includes reducing energy losses, improving 

efficiency, and expanding renewable energy capacity. However, training offer to support this objective 

is currently very limited. While VET and higher education institutions offer courses related to 

renewable energy, there seems to be a lack of comprehensive and specialised training programmes in 

particular subdomains of the óRenewable energy and natural resourcesô domain. Various studies 

highlight that as new technologies and roles emerge in the sector, the existing training programmes 

and business support services may not be sufficient to meet the evolving skill requirements. 

To address these challenges and provide a qualified workforce, the Albanian education and training 

sector needs to focus on delivery of the in-demand technical and technology-related skills linked to 

particular subdomains of the óRenewable energy and natural resourcesô domain, i.e. solar, wind, 

hydro, geothermal and biomass energy as well as raw materials and sustainable forest management. 

This will primarily include engineers and technicians, manufacture and distribution of renewable 

energy equipment, relevant construction and installation work, as well as operation and maintenance 

of facilities. Moreover, non-technological skills such as business and administration, management, 

marketing and sales, export and trade, regulatory compliance, project management, and international 

cooperation are in demand as the sector is affected by ongoing changes. It is also essential to provide 

direct business support services (training, hands-on advice, mentoring, coaching, etc.) to companies 

on the issues such as implementing and use of new technologies, improving operational efficiency, 

R&D in new renewable energy products or services, importance of data and cybersecurity, as well as 

accessing available funds for investments. In particular, developing green and digital skills are 

essential for a future of Albanian energy sector that is economically, digitally and environmentally 

viable. 

Main findings and recommendations 

Based on the results of desk research and the stakeholder consultations carried out, the assignment 

concluded that technological changes and innovation in the energy sector result in higher demand for: 

(i) business support services; (ii) skills provision for current and future in-demand occupations, and; 

(iii) deeper EU-level cooperation. 

The analysis of available evidence resulted in formulation of nine main recommendations to address 

the skills needs for smart specialisation in Albania in óRenewable energy and natural resourcesô and its 

subdomains. These have been grouped under three main pillars. The recommendations are 

addressed to the national smart specialisation working group in Albania, facilitated by the Deputy 

Prime Ministerôs Office. 

2.1 PILLAR 1: BUSINESS SUPPORT SERVICES TO COMPANIES 

Á Conclusion No. 1: Dissemination of up-to-date and comprehensive information on training offer, 

including funding sources remains fragmented and inefficient. This information gap impedes the 

ability of businesses, particularly micro, small and medium sized enterprises (MSMEs), to enhance 

their workforce skills. 

Recommendation No. 1: Foster business investment in skills by enhancing access to information 

on training offer. Establish a platform or an information hub to collect, update and disseminate 

information on training offer for MSMEs. 
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Á Conclusion No. 2: Despite Albaniaôs potential for renewable energy sources, there is a lack of 

appropriate complementary short-term training (upskilling and reskilling) programmes for 

professionals in the renewable energy sector for effective design, implementation and maintenance 

of renewable energy systems. 

Recommendation No. 2: Provide targeted technical upskilling and reskilling to boost growth and 

competitiveness of businesses. Develop new targeted and demand-driven technical training 

(upskilling and reskilling) services for MSMEs within each subdomain to help improve knowledge 

and skills related to services innovation and innovative technologies and solutions. The 

technologies to be considered are photovoltaics (PV), robotics and automation including hydro and 

wind-turbines and inverters, new technologies for geothermal district heating and biomass 

conversion processes, advanced raw materials techniques and new technologies in exploration, 

exploitation and mineral processing, underground mining, sensing technologies and drones, 

artificial intelligence (AI), Internet of Things (IoT), big data, electric vehicle (EV) and ñgreenò 

charging, etc. 

Á Conclusion No. 3: Transversal, non-technical, skills are increasingly important due to the evolving 

nature of the business landscape. However, there is currently insufficient support to upskilling and 

reskilling of MSME managers, entrepreneurs and their employees who need a variety of skills 

necessary for business development, management, and other cross-cutting skills, e.g. project 

management, and financial analysis. 

Recommendation No. 3: Provide targeted non-technical upskilling and reskilling to boost growth 

and competitiveness of businesses. Develop new targeted and demand-driven non-technical 

training services to MSMEs within each subdomain to help improve knowledge and skills related to 

non-technical issues. The aspects to be considered are: business development and strategic 

planning, management and administration, project management, data analysis, financial 

management and analysis, health and safety, regulatory compliance, etc. 

Á Conclusion No. 4: Companies in the energy sector, especially MSMEs, have limited resources and 

lack the capacity to bear the costs and risks of developing technologies in-house. Therefore, they 

need support to effectively engage with the digital transformation and new technologies as well as 

with needs assessment, market research, data analysis, etc. However, the current models, delivery 

mechanisms and types of assistance offered by business support services, regarding needs 

assessment and technology adoption, need to be strengthened. 

Recommendation No. 4: Boost direct business support to leverage technology adoption for 

increased productivity. Foster direct assistance to support MSMEs in identifying and implementing 

necessary technologies as well as in adopting innovative solutions (process/product innovation), in 

order to drive sustainable growth and competitive advantage in a rapidly evolving market. 

2.2 PILLAR 2: SKILLS PROVISION FOR CURRENT AND FUTURE 

IN-DEMAND OCCUPATIONS 

Á Conclusion No. 5: Current curricula include only limited aspects of emerging technologies related to 

the particular subdomains of the óRenewable energy and natural resourcesô domain. Moreover, the 

curricula do not include comprehensive topics on cybersecurity, security testing and 

interconnection, as well as IoT, data science or AI. 

Recommendation No. 5: Add new technology-related skills to curricula to accelerate technology 

diffusion. Update and reform the curricula of existing programmes at all levels of education to 

include emerging technologies, evolving industry trends, and other innovative practices within the 

sector. The technologies and practices to be considered are: photovoltaics (PV), concentrating 

solar power, off and onshore wind power technologies, geothermal installations, bio-chemical and 

thermo-chemical conversion processes, underground mining, sensing and laser technologies, 

collecting/analysing/utilising data, cybersecurity, new technology-based business models, robotics 

and automation, AI and IoT, self-consumption monitoring, battery storage, etc.). 
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Á Conclusion no. 6: Current curricula do not sufficiently cover non-technical modules supporting 

managerial and cross-cutting roles in renewable energy. Also, less technical higher education 

institutions modules supporting managerial roles are not sufficiently represented in the current 

educational offering.  

Recommendation No. 6: Add new non-technical and non-technology related skills to curricula to 

cater for the needs of the labour market. Update and reform the curricula of existing programmes at 

upper secondary, post-secondary and tertiary levels as well as continuing education, to include 

non-technical and non-technology related skills. The skills to be considered are: business 

development and strategic planning, managerial skills, regulatory compliance, project 

management, health and safety, data collection and analysis, green and environmentally related 

skills, networking, teamwork, risk-taking, problem solving, etc. 

Á Conclusion no. 7: The renewable energy sector faces a significant challenge in providing diverse 

learning opportunities leading to a qualification. There is a limited offer of programmes focused on 

renewable energy, no deep links with the private sector, and non-optimal use of digital technology. 

The existing programmes are usually regarded as being too theoretical and not sufficiently up to 

date with the latest technological developments. 

Recommendation No. 7: Improve relevance of and access to learning opportunities reflecting 

technological developments. Expand learning opportunities, including development of new 

programmes reflecting latest technology trends, particularly in upper secondary and tertiary 

education, and adult learning programmes leading to a qualification. 

2.3 PILLAR 3: MOBILISING POTENTIAL FOR DEEPER EU-LEVEL 

COOPERATION 

Á Conclusion no. 8: There is insufficient collaboration and knowledge sharing between Albanian 

stakeholders in the energy sector. This lack of coordination hinders efforts to align training 

programmes with industry needs and adopt best practices from successful initiatives in other 

countries or regions. 

Recommendation No. 8: Develop targeted measures to support companies and business support 

organisations cooperation with EU peers. Establish long-term collaboration and investigate funding 

possibilities to allow peer learning between professionals, entrepreneurs, experts and researchers 

in Albania and in EU regions with matching smart specialisation priorities. 

Á Conclusion no. 9: There is insufficient cooperation of public institutions and there are weak links 

between renewable energy actors, leading to limited diffusion of knowledge and constraining 

innovation and long-term investments in the domain. 

Recommendation No. 9: Develop targeted measures to support cooperation of public institutions 

with EU peers. Establish long-term collaboration and promote funding possibilities to allow peer 

learning between public institutions in Albania and in ómatchedô EU regions. 
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3. EU POLICY AND EMPLOYMENT CONTEXT 

The most significant global policy development in recent years affecting the transition towards 

renewable energy and energy efficiency has been the adoption of the Paris Agreement, a legally 

binding international treaty on climate change, and its ratification in 2020 to the United Nations 

Framework Convention on Climate Change. 

In 2021, clean energy employment overtook fossil fuels in terms of employment.8 The total direct and 

indirect employment in the renewable energy sector was estimated at 1.47 million people, 12% higher 

than in 20209. The energy transition and the expansion of EU manufacturing capacity could require 

over one million new jobs by 203010. At the same time, the mining and quarrying sector employed only 

378 000 people in the EU in 202111. However, more than 30 million jobs in EUôs key economic sectors 

(i.e. automotive, aerospace, renewable energy, etc.) are dependent on a sustainable supply of raw 

materials. 

The EU 2030 energy and climate targets (European Council, 2014) and the Energy Union framework 

strategy (European Commission, 2015) aim to make the EU the global leader in renewable energy. 

Russiaôs military aggression against Ukraine disrupted the worldôs energy system. As a result, the 

European Commission developed the REPowerEU Plan12, a plan which aims to rapidly reduce EUôs 

dependence on Russian fossil fuels by fast forwarding the clean transition (saving energy, producing 

clean energy, and diversifying its energy supplies) and joining forces to achieve a more resilient 

energy system and a true Energy Union. Clean energy technologies need more materials, such as 

copper, lithium, nickel, cobalt, aluminium and critical raw materials, than fossil fuel-based 

technologies. Extractive and processing capacity in the EU in will need to grow faster and cleaner. 

Renewable energy accounted for 23% of overall energy consumed in the EU in I202213. The share of 

renewable energy in electricity consumption was even higher, at 41.2%14. Due to the EUôs long-term 

goal of climate neutrality and its recent pledge to shed its dependency on imported fuels, the EU 

renewable energy sector was already growing, and the trend is now expected to grow at a compound 

annual growth rate of more than 7% over the period of 2022-202715.  

The EU is an important consumer of raw materials. Global raw material extraction consumed in the EU 

was 14.1 tonnes per capita in 2023, approximately 20% of all metals consumed globally16.  However, 

the EU relies almost exclusively on imports for many critical raw materials. China dominates much of 

the worldôs clean-tech supply chains. It provides 100% of the EUôs supply of heavy rare earth 

elements, Turkey provides 98% of the EUôs supply of boron, and South Africa provides 71% of the 

EUôs needs for platinum and an even higher share of the platinum group metals iridium, rhodium, and 

ruthenium. This concentration exposes the EU to significant supply risks.  

Skills shortages across the domain represent huge challenges that could slow progress. Leveraging 

skills transferability demands a concerted effort from both industries and professionals. 

 
8 IEA (2023). Clean technologies are driving job growth in the energy sector, but skills shortages are an increasing 
concern. Available here 
9 EurObservôER (2023). 21st annual overview barometer. Available here 
10 European Commission (2024). Do we have sufficient skills for the energy transition in the changing labour market? 
Available at: here 
11 EUROSTAT. Statistics Explained (2024). Businesses in the mining and quarrying sector. Available here 
12 European Commission. REPowerEU at a glance. Available here 
13 European Union. European Environment Agency. Available here 
14 Idem 
15 Mordor Intelligence. European renewable energy market size & share analysis ï growth trends & forecasts (2024-
2029). Available here 
16 European Environment Agency (EES) (2024). Europeôs material footprint. Accessed 14.02.2025. Available here 

https://www.iea.org/news/clean-technologies-are-driving-job-growth-in-the-energy-sector-but-skills-shortages-are-an-increasing-concern
https://www.eurobserv-er.org/21st-annual-overview-barometer/
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/do-we-have-sufficient-skills-energy-transition-changing-labour-market-2024-01-16_en
https://ec.europa.eu/eurostat/statistics
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-sustainable-energy-europe_en
https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from#:~:text=The%20share%20of%20energy%20consumed,strong%20growth%20in%20solar%20power
https://www.mordorintelligence.com/industry-reports/europe-renewable-energy-market
https://www.eea.europa.eu/en/analysis/indicators/europes-material-footprint


 

 
 

 SKILLS FOR SMART SPECIALISATION IN ALBANIA   |   11 

3.1 IN-DEMAND TECHNOLOGY RELATED SKILLS AND 

OCCUPATIONS IN THE EU17 

The backbone of the competitiveness of the EU renewable energy sector lies in its technological 

advancements and rely on skilled occupations. To foster research and innovation, it is essential to 

keep attracting and supporting a supply of highly skilled labour, with STEM (science, technology, 

engineering and mathematics) skills in particular ï and addressing the gender imbalance of women 

accounting for only 32% of the workforce18. The links between education and training providers and 

employers is key as many of the new cutting-edge technologies are not taught in all universities.  

The energy transition is creating opportunities for people with a range of skills and educational levels. 

According to IRENA, half of the new jobs created will require only a primary or lower secondary 

education (IRENA, 2021c)19. An additional 37% of occupations will need secondary education. The 

remaining 13% of jobs will require a tertiary education at the bachelorôs, masterôs or doctoral level.  

Fast technological change, digitalisation and automation, not only affect low-skilled jobs but also high-

skilled professionals such as plant operators and electrical engineers, who are at risk of skills 

obsolescence without continuous on-the-job learning. However, the rates of employee participation in 

training in the energy supply and manufacturing sectors was 14% and 10% respectively in 2022, 

falling short of the average 60% target as envisioned under the European Pillar of Social Rights Action 

Plan by 203020. 

According to the International Energy Agency (IEA), the number of workers pursuing degrees or 

certifications relevant to energy sector jobs is not keeping pace with growing demand (World Energy 

Employment report 2023) and there is a shortage of workers with the right skills in the right place. 

According to the Boston Consulting Group, by 2030 there could be a global shortage of seven million 

skilled workers in jobs related the energy transition. Skills gaps in solar, wind, and biofuels 

technologies are hit the hardest ï key pillars of the energy transition. In critical raw materials, skills 

gaps are 

Available forecasts provide evidence that skills must be developed at all qualification levels. Thus, 

parallel actions need to be taken for training ï blue-collar workers and high-skilled professionals alike. 

Exploiting the reskilling/upskilling potential of medium-skilled occupations can in fact lead to the 

emergence of new jobs, such as wind turbine operators, and bring much needed innovation into 

occupations such as roofers and plumbers. Likewise, university-level upskilling programmes can boost 

the emergence of new highly skilled occupations, such as energy auditors and energy consultants, 

while promoting the upgrading of professional skills required by existing occupations, such as building 

facilities managers, architects and engineers21. 

Following the pandemic and the Russian invasion of Ukraine, vacancy rates doubled from 2020 to 

2023 in sectors relevant to the energy transition such as manufacturing, energy supply and scientific 

and technical activities22. This is primarily explained by the growth of the sector in the already tight 

labour market23. Professionals with a strong foundation in engineering, especially in areas like solar 

photovoltaics, wind turbine technology, and energy storage systems, are in high demand in the EU.  

The technologies emerging from the energy sector analysis show a gradual improvement in the 

performance of already existing technologies rather than the introduction of completely disruptive 

 
17 ETF (2022). Future skill needs in the Albanian energy sector. Available here 
18 European Commission. Renewable Energy ecosystem and LSP(s). Available here 
19 ILO (2021). Renewable Energy and Jobs Annual Review 2021. Available here 
20 European Commission (2024). Do we have sufficient skills for the energy transition in the changing labour market? 
Available here 
21 European Union (2021). Skills for the Energy Transition. A Policy Brief from the Policy Learning Platform on Low-
carbon economy. Available here 
22 European Commission (2024). Do we have sufficient skills for the energy transition in the changing labour market? 
Available here 
23 European Commission (2024). Do we have sufficient skills for the energy transition in the changing labour market? 
Available here 

https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/FoW_Albania%20energy%20sector_FINAL%20REVISED%20REPORT%20(003)
https://pact-for-skills.ec.europa.eu/about/industrial-ecosystems-and-partnerships/renewables_en
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@dgreports/@dcomm/@publ/documents/publication/wcms_823807.pdf
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/do-we-have-sufficient-skills-energy-transition-changing-labour-market-2024-01-16_en
https://www.interregeurope.eu/sites/default/files/inline/Skills_for_the_energy_transition_-_Policy_brief.pdf
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/do-we-have-sufficient-skills-energy-transition-changing-labour-market-2024-01-16_en
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/do-we-have-sufficient-skills-energy-transition-changing-labour-market-2024-01-16_en
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ones, yet some technologies ï such as floating solar panels ï introduce new paradigms of use that will 

imply a stronger redefinition of the set of competences needed to adopt them24. 

Regardless of the energy source adopted, the infrastructure that allows the transmission and 

distribution of energy is a shared facility. Some investments in photovoltaic panels have been limited 

in power due to the risk of older network infrastructure overloading. The biggest energy losses occur 

along the transmission and distribution chain and are estimated at around 25%. There is an ongoing 

renovation of the 110 KV substation to reduce the number of voltage disconnections, but more 

investment in new technologies for energy distribution and transmission should be considered in the 

near future. Improving energy efficiency is one of the aims of the national strategy, which has a target 

of reducing energy losses from 25% to 11% and improving efficiency by up to 15% by the year 2030. 

Companies involved in energy distribution and transmission are investing heavily in the 

interconnection facilities. Investments are focused on extending and improving the network in the 

coastal area, particularly with Supervisory Control and Data Acquisition (SCADA) solutions, used to 

monitor and control a plant or equipment, which have become mandatory for this kind of business. 

Online mirroring is a technology that is also being increasingly adopted.  

In an ETF study on Future skill needs in the Albanian energy sector, text mining analysis of European 

patents was used to identify the most common technologies25: 

Smart grid network 
Electric storage unit 
Power transmission storage unit 
Smart meter 
Server for smart grids 
Remote terminal unit 
Shift device 

Transmission and connection systems 
Wireless mesh network 
Energy transfer and storage devices 
Communication networks and devices 
Energy conversion device 
Energy lift device 

Across the renewable energy sector digital technologies are being adopted and the range of IT skills is 

wide. IoT-enabled devices are used to collect and analyse data in real-time to help optimise the 

performance of renewable energy assets, making them more efficient and effective. Big data analysis 

is being used to help identify areas where efficiency can be improved in renewable energy systems, 

such as reducing wastage and optimising output. This will increase the overall profitability of 

renewable energy businesses and make them more competitive. Sensors are being used in the sector 

to monitor a number of variables such as temperature, motion and pressure which is impacting the 

demand for skills for data-driven operations such as installing and managing an operating environment 

made up of thousands of sensors. Expertise in developing the cognitive machine-to-machine 

communications is needed to tune hydropower performance according to demand and environmental 

conditions. At the same time, skills to integrate operational and information technologies are needed26. 

3.1.1 Solar energy 

Solar energy technologies convert sunlight into energy, either as electricity (photovoltaics and 

concentrated solar power) or in the form of solar heat.  

Solar energy is cheap and globally the fastest-growing sector in renewable energy jobs. In 2022, the 

sector employed almost 4.9 million people across the globe, more than a third of the renewable 

energy sectorôs total workforce. More women are employed in solar than in any other renewable 

energy sector, with 40% of them holding full-time positions27. 

The economic potential for solar thermal technology in the EU remains largely untapped. The EU has 

traditionally been a leader in solar energy but only a handful of member states have reached 

substantial levels of solar thermal technology deployment. Cyprus is the leader, with approximately 

 
24 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
25 Idem 
26 European Union (2020). Hydropower Europe. Hydropower Technologies. Available here 
27 Masterton, V. (2023). IRENA: Renewable energy jobs have almost doubled in 10 years World Economic Forum. 
Available here 

https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
https://hydropower-europe.eu/uploads/news/media/The%20state%20of%20the%20art%20of%20hydropower%20industry-1600164483.pdf
https://www.weforum.org/agenda/2023/10/irena-renewable-energy-jobs/
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0.8 m2 of solar panels installed per capita, followed by Austria, Greece and Denmark28. Across the 

EU, the average level of deployment is estimated at approximately 0.1 m2 of solar panels per capita, 

resulting in an almost negligible contribution to final energy consumption and well below its realistic 

potential29. 

According to the SolarPower Europe, an association for the European solar PV sector, between 2021 

and 2022 the solar workforce in the EU grew by 39% from 466 000 to 648 000 workers30, and in 2023 

the number employed in the sector reached 826 00031. The association brought forward earlier 

projections and predicted that more than 1 million solar workers would be required in the EU by 2025. 

The core of Europeôs in-depth solar technology knowledge is research and development ecosystem. 

There are seven solar cell production companies and at least 57 module manufacturers with factories 

in the EU32. Only a few companies in the EU still process materials and production equipment for cell 

and module production. The EU is also a producer of equipment required to operate and integrate PV 

panels into a grid-tied or off-grid system, solar mount structures, and solar trackers33. 

The EU supports research and innovation in solar energy. In photovoltaics (PV) the EU funds research 

aiming to find new materials, better design photovoltaic cells to make more efficient solar panels and 

lower the cost of generating electricity. In concentrating solar power (CSP) systems, it funds research 

on more efficient cycles and components. The EU also helps make the technology less risky by 

supporting the demonstration of large installations and contributing to financing first-of-a-kind plants. In 

solar heating and cooling (SHC) systems, the EU research and innovation supports developing 

reliable, economically viable solutions for the production of domestic hot water, district heating and 

industrial or commercial applications. 

In an ETF study on Future skill needs in the Albanian energy sector, text mining analysis of European 

patents was used to identify the most common technologies applied in the EUs solar energy sector34: 

Solar panel, collector, cell  
Heat exchanger 
Photovoltaic module, cell, panel, circuit, array 
Photovoltaic power generation system 
Light receive surface 
Solar receiver 
Heat collector 
Photoelectric conversion element 

Storage battery 
Heat absorption body 
Reflective layer 
Thermoelectric generator 
Electrical energy storage device 
Float energy collection device 
Heat exchange device 
Solar thermal power generation 

Solar energy, in particular photovoltaics (PV), is currently the fastest growing renewable energy 

source in the EU and 400 000 additional trained workers will be needed by 2030 to meet the goal of 

producing 30 GW of solar energy in the EU. The photovoltaics (PV) value chain encompasses a wide 

range of skills and jobs across all levels of qualifications. Five main occupational groups make up the 

overall collar energy workforce: engineering, construction and installation, manufacturing, operations 

and maintenance, decommissioning and recycling. 

Design engineers are critical for the utility-scale segment and companies are competing for 

engineering talents. Electrical engineers are critical for the appropriate design and the safe grid 

connection of the solar system. 

The dominant segment of employment in PV is in deployment (the installation of panels on roofs or in 

utility scale projects). The move to renewable energy could be significantly impacted by the lack of 

workers in deploying solar panels. Standardised training material for solar workers, especially for 

installers, needs to be developed to accelerate training of workers. This would also facilitate career 

changes and upskilling into the solar sector, for example from the construction, telecom, electrical or 

 
28 European Commission (2018). Renewable Energy Prospects for the European Union. Available here 
29 Idem 
30 SolarPower Europe. EU Solar Jobs Report 2023. Available here 
31 SolarPower Europe. EU Solar Jobs Report 2024. Available here 
32 SolarPower Europe. EU Market Outlook for Solar Power 2023-2027. Available here 
33 Idem 
34 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://www.irena.org/publications/2018/Feb/Renewable-energy-prospects-for-the-EU
https://www.solarpowereurope.org/insights/thematic-reports/eu-solar-jobs-report-2023-1
https://www.solarpowereurope.org/insights/outlooks/eu-solar-jobs-report-2024
https://www.solarpowereurope.org/insights/outlooks/eu-market-outlook-for-solar-power-2023-2027/detail
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
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fossil fuel industries, and from the solar sector into heat pump, electric vehicles or other 

complementary applications. In addition, teacher training and better bridges are needed between 

various education streams into vocational education and training (VET). For labour mobility, mutually 

recognised certification schemes between member states are needed to facilitate the movement of 

workers35. 

The manufacturing for the PV value chain is concentrated in the production of cells and modules, 

followed by a lower level in the manufacturing of inverters and ingots/wafers, and a significantly lower 

level in polysilicon production. Challenges in manufacturing include unstandardised job profiles and 

curricula and unstandardised accreditation and certification36. 

Operations and maintenance (O&M) refer to the ongoing activities required to ensure the proper 

functioning and efficiency of solar installations after they have been deployed. Professionals play a 

critical role in ensuring that PV systems continue to generate clean and reliable electricity over their 

operational lifespan, which can span several decades. Their work helps maximise the return on 

investment for PV installations and contributes to the overall sustainability and success of the solar 

energy industry. The requirements for sustainability, reliability and performance of PV systems are 

rapidly changing the O&M sector with a growing digitalisation of processes and monitoring. 

Decommissioning and recycling are essential aspects of the PV value chain, although they currently 

represent a smaller component of PV employment, their significance is expected to grow rapidly in the 

coming years, especially as more PV systems reach the end of their operational life. This trend is 

expected to drive increased demand for skilled professionals and specialised companies involved in 

decommissioning and recycling within the PV sector 

To address the solar skills challenge, the association for the European solar PV sector, SolarPower 

Europe, has developed the #SolarWorks Platform, the first online recruitment tool dedicated to solar. 

The platform is a one-stop-shop for future solar workers and recruiters, matching applicants to 

relevant roles. The platform is also a one-stop-ship for identifying relevant training programmes. 

Vocational Training Centre of Excellence on solar energy in Cyprus 

The FOSS Vocational Training Centre in Cyprus focuses on renewable energy sources and in particular 
solar energy, energy efficiency and smart electricity grid. The programme is aimed mainly at companies 
and organisations. FOSS provides training for PV system designers and installers. The training covers 
the design and installation of both standalone and grid-connected PV systems alongside with innovative 
topics such as self-consumption, smart meters and storage. The main topics covered include initial site 
assessments using site-survey equipment, risk assessment analysis, system design, installation and 
basics of commissioning, maintaining and troubleshooting PV systems. Emphasis is on the requirements 
of a grid-connected PV system according to all related international standards. FOSS also offers a 
course on Energy Storage: Diverse Role in the Modern Electricity Network. This course focused on 
home systems includes the design, installation and operation of Energy Storage Systems integrated in 
buildings combined with Renewable Energy Systems and specifically PV systems. The programme 
provides an introduction to the Smart Grid and the various services that the Energy Storage Systems can 
offer to the Smart Grid37. 

3.1.2 Wind power 

Wind is a clean and abundant energy source used to generate electricity. It can be harnessed either 

on land (onshore) or at sea (offshore). 

 
35 SolarPower Europe. EU Market Outlook for Solar Power 2023-2027. Available here 
36 European Solar Industry Alliance (ESIA). Towards 30 GW of PV Manufacturing in Europe Status Report Q2 2023. 
Available here 
37 University of Cyprus. PV Technology. Vocational training: https://fosscy.eu/laboratories/pvtechnology-
lab/Vocational%20Training.html 

https://www.solarpowereurope.org/insights/outlooks/eu-market-outlook-for-solar-power-2023-2027/detail
https://solaralliance.eu/wp-content/uploads/2023/06/ESIA_WG-Status-Report-Q2-2023.pdf
https://fosscy.eu/laboratories/pvtechnology-lab/Vocational%20Training.html
https://fosscy.eu/laboratories/pvtechnology-lab/Vocational%20Training.html
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Globally wind power employed 1.4 million people in 202138 and this number could go up to 3.3 million 

direct jobs by 202539. Most of these jobs will be for low and medium skilled workforce (78%). Women 

represent about 21% of full-time positions40. 

The installed capacity varies across EU member states. According to a 2023 Wind Europe report, in 

2022, the total installed wind power capacity in the EU reached 204 GW (gigawatts), with 188 GW 

onshore (92%) and 16 GW offshore (8%). Wind power accounted for 37.5% of the total electricity 

generated from renewable sources of which EU manufacturers accounted for 85%. Specifically for the 

offshore sector, the market share of EU companies for installations in the EU in 2022 reached 94%. 

The global market share of the EU has declined from 42% in 2019 to 30% in 2022 due largely to 

competition from China. The EU plans to cover more than one third of its electricity demand by wind 

energy by 2030, and more than 40% by 205041. 

Wind energy plays a significant role in the EUôs transition to carbon neutrality. The goal of the 

European Green Deal requires for 760 GW of onshore wind and 450 GW of offshore wind by 205042. 

This is a significant increase in the volume of projects needed to be installed in a very short time. 

Therefore, at least 150 000 new jobs are expected in wind energy by 203043.  

The EU has both onshore and offshore wind power capacity. Onshore wind is a developed technology 

and continues to dominate wind capacity growth with two thirds of the new installations up to 2030 

expected to be onshore44. The EU is also the leader in offshore wind and home to the largest 

operational wind farms for both bottom fixed and floating foundation technologies. Offshore wind is 

expected to produce 7% to 11% of the EUôs electricity demand by 203045. 

The EU member states with the highest share of wind in their electricity mix are Denmark and Ireland, 

while Germany and the Netherlands lead in terms of new installations46. Germany, Spain, France, 

Sweden, Italy and Poland have the largest onshore wind capacity. The countries with the largest 

offshore wind capacity are Germany, the Netherlands, Denmark and Belgium.  

On 24 October 2023 the EU Wind Power Package was presented, which addresses several 

challenges for the wind energy sector, including fast-tracking of permitting, improving the auction 

systems across the EU and focusing on skills, access to finance and stable supply chains. The 

Commission also published an update of the EU strategy on offshore renewable energy, which 

proposes concrete ways forward to support the long-term sustainable development of this sector. 

The EU aims to improve the competitiveness of wind energy technologies by focusing on industrial 

productivity and efficiency across the value chain, with a particular focus on offshore technologies. 

This involves improved manufacturing technologies, including digital technologies. An important 

objective is to build scale and reduce cost. Projects are already ongoing to better assess and improve 

the environmental and social performance of wind energy technologies and additional actions are 

planned to better address the cumulative effects that different human activities and multiple offshore 

renewable energy farms have on ecosystems at sea basin level. 

In an ETF study on Future skill needs in the Albanian energy sector, text mining analysis of European 

patents was used to identify the most common technologies in the wind energy sector47. 

  

 
38 Masterton, V. (2023). IRENA: Renewable energy jobs have almost doubled in 10 years World Economic Forum. 
Available here 
39 Global Wind Energy Council (2021). Wind Power & Green Recovery. Wind can power 3.3 million new jobs over next 
five years. Available here 
40 IRENA (2020). Wind energy: A gender perspective. Available here 
41 European Commission. Wind energy. Why the EU supports wind energy research and innovation. Available here 
42 WindEurope. Offshore wind Energy. Oceans of opportunity. Available here 
43 Wind energy in Europe: 2022 Statistics and the outlook for 2023-2027 data published on February 2023 
44 WindEurope (2024). Wind energy in Europe: 2023 Statistics and the outlook for 2024-2030. Available here 
45 WindEurope (2017). Unleashing Europeôs offshore wind potential. A new resource assessment. Available here 
46 WindEurope (2024). Wind energy in Europe: 2023 Statistics and the outlook for 2024-2030. Available here 
47 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://energy.ec.europa.eu/topics/renewable-energy/eu-wind-energy_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:741:FIN&qid=1605792629666
https://www.weforum.org/agenda/2023/10/irena-renewable-energy-jobs/
https://gwec.net/wp-content/uploads/2021/04/Jobs-Note-April-2021-2.pdf
https://www.irena.org/Publications/2020/Jan/Wind-energy-A-gender-perspective
https://research-and-innovation.ec.europa.eu/research-area/energy/wind-energy_en
https://windeurope.org/policy/topics/offshore-wind-energy/
https://windeurope.org/intelligence-platform/product/wind-energy-in-europe-2023-statistics-and-the-outlook-for-2024-2030/#:~:text=28%20February%202024-,Overview,Europe%20last%20year%20was%20onshore
https://windeurope.org/about-wind/reports/unleashing-europes-offshore-wind-potential/
https://windeurope.org/intelligence-platform/product/wind-energy-in-europe-2023-statistics-and-the-outlook-for-2024-2030/#:~:text=28%20February%202024-,Overview,Europe%20last%20year%20was%20onshore
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
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Wind turbine generator 
Rotor blades 
Wind turbine rotor 
Wind air engine 
Horizontal axis wind turbine 
Speed increasing gearbox 

Synchronous generator 
Wind turbine nacelle 
Rotating hub 
Gearbox housing, input shaft 
Wind turbine tower 

The energy transition will accelerate demand for labour at a time when industry is already struggling 

with shortages. According to the European Technology and Innovation Platforms (ETIPs) study on 

Skills in the renewable energy sector, skilled labour for installation, specifically mechanics, welders, 

and electricians/electrical engineers, are in high demand48. There is also a shortage of engineers such 

as HV electrical engineers, and chemical engineers for converting renewable electricity from wind and 

other renewable sources to end products. Skills shortages are also visible in manufacturing of 

components. Once projects have been completed, skilled workers are needed to operate and maintain 

installations. 

In the EU, dedicated masterôs degrees in wind energy exist. For example, the Technical University of 

Denmark proposes a two-year MSc with four specialisations: Wind Physics, Rotor Design, Electric 

Power Systems and Offshore Engineering49. Several organisations also offer vocational training in 

wind energy, including dedicated teacher training and health and safety training. For example, in 

Ireland, an enterprise-led network called the Green Tech Skillnet is facilitating workforce and 

development needs of the Irish renewable wind industry. 

The lack of qualified workers and standardised training programmes is slowing down expansion of the 

offshore wind industry and limiting its potential. T-shore, a European Network of Centres of Vocational 

Excellence (CoVEs) on offshore wind energy, is a project led by a consortium of thirteen partners from 

five European countries (Belgium, Denmark, Ireland, Norway and the Netherlands). It aims to 

harmonise education and training, strengthen industry-education partnerships, and share resources to 

address the offshore wind industry's skills gap50. 

The declining use of coal has caused mines to close down and power plants to be decommissioned in 

a number of regions across Europe. Around 208 000 people across Europe were directly employed in 

coal in 2021 and 76% of these jobs were in the mining sector51. The countries with the highest number 

of jobs in the sector are Poland, Germany, Czechia, Romania and Bulgaria. As coal mines are closing 

down across Europe, up to 90% of coal workers could be reskilled to work in renewable energy52. 

Their technical and professional skills are easily transferable to the wind energy sector, when provided 

with the right conversion training and certifications. However, reskilling initiatives for the transition of 

coal workers to the renewable energy sector are currently limited and up until recently only Germany 

was offering relevant continuing vocational education and training (C-VET) courses for transitioning 

coal workers, typically taking around 2.5 years to complete. An Erasmus+ project RES-SKILL (2020-

2023) aimed at improving VET for coal workers, thereby increasing their chances of re-employment in 

the renewable energy sector and meeting the sector's growing demand for skilled labour. Specific 

objectives included developing a novel curriculum and tailored training content, supporting VET 

providers to integrate RES-SKILL materials into their VET and work-based learning offer, and 

improving collaboration between VET providers and companies to enable coal workers to transition to 

the renewable energy sector. 

 
48 European Technology and Innovation Platforms (ETIPs) (2024). Skills in the renewable energy sector. Visions from 
the European Technology and Innovation Platforms. Available here 
49 Technical University of Denmark. European Wind Energy Master - joint international programme. Available here 
50 T-shore. European Network of Centres of Vocational Excellence (CoVEs) in offshore wind. Accessed 14.02.2025. 
Available here 
51 EU. EU coal regions in transition. Available here 
52 RES-SKILL. Res-skilling coal industry workers for the renewable energy sector. Accessed 14.02.2025. Available here 

file:///C:/Users/PVU/Downloads/2024_Report_Skills_in_the_renewable_energy_sector_Visions_from_the_ETIPs%20(1).pdf
https://www.dtu.dk/english/education/graduate/joint-international-programmes/all-programmes/european-wind-energy-master
https://t-shore.eu/
https://energy.ec.europa.eu/topics/clean-energy-transition/eu-coal-regions-transition_en
https://res-skill.eu/
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Romanian Wind Energy Association training schools in coal regions53 

Building on the success of the Renewable Energy School of Skills (RESS) in ConstanἪa, which trained 
over 5 000 wind energy technicians in Romania, the Romanian Wind Energy Association (RWEA) has 
developed a professional training academy in Petrosani in the Jiu Valley. The region is a former coal 
region afflicted in recent years by mine closures that have resulted in stress on local communities and 
prompted nearly half of the regionôs population to leave for better opportunities elsewhere. 

The Academy of Counselling and Vocational Training for Renewable Energy Sources (RenewAcad) is 
part of a wider EU project ñCoal Regions in Transition Initiativeò that aims to help affected countries 
phase out coal and facilitate a ñJust Transitionò towards clean energy. It leverages the RESS programme 
to reskill coal miners for jobs in the wind energy sector, photovoltaics and energy storage. A total of 80 
courses are offered by RenewAcad for technicians in the renewable energy industry. In 10 years the 
academy has trained over 10 000 technicians. 

3.1.3 Hydropower 

Hydropower is a mature technology and one of the oldest sources of renewable energy derived from 

flowing water. The recent energy crisis has highlighted the key role of hydropower in providing grid 

stability and dispatchable generation in Europe. 

According to Eurostat, in 2022 hydropower accounted for 29.9% of the EUôs renewable electricity 

production and provided 12.3% of the EUôs electricity54. This makes it the second largest renewable 

electricity source in the EU and the largest renewable source of electricity, generating more than all 

other renewable technologies combined. In 2021, there were 2 227 employed people in 

manufacturing, 108 494 in construction and 1 169 in R&D. Italy and Austria are the largest employers 

in hydropower55. IRENA estimates that every 1 MW of community-owned hydropower installed 

generates 10 full-time equivalent jobs in every year of its operation. This is significantly more than any 

other generation technology56. 

The particularity in hydropower is that it can also be used to store and supply electricity generated by 

other sources, such as wind and solar. This is an essential link, unique to hydropower, that aids the 

integration of different renewable supplies within the grid57. Today, pumped storage hydropower 

provides over 90% of the EUôs electricity storage capacity58. However, in the last five years the 

average growth rate of hydropower was less than one-third of what is required59. Significant advances 

in hydropower technology promise further positive developments but implementation is often slow and 

investment into R&D insufficient. In 2022, 95% of the investments in the renewable energy sector 

were for solar and wind technologies. 

The EU hosts about 28% of the innovative hydropower companies in the world60. However, much of 

todayôs hydropower fleet was developed before the opening of the European power market in the 

1990s and most economically feasible hydropower potential has already been developed. Many 

hydropower projects have been abandoned over the past 20 to 30 years due to a lack or 

unpredictability of return on investment, low prices of the European electricity spot market, preferred 

investments in wind and PV generation (initially triggered by subsidies and now fostered by 

 
53 International Energy Agency (IEA). Romanian Wind Energy Association training schools in coal regions, accessed 
14.02.2025. Available here 
54 European Commission. Energy, climate change, environment. Renewable energy. Hydropower. Accessed 
14.02.2025. Available here 
55 European Commission (2023). Specific report. Hydropower and pumped hydropower storage in the European Union. 
Available here 
56 European Commission (2023). Hydropower and pumped hydropower storage in the European Union. Specific report. 
Available here 
57 European Commission. Hydropower. Available here 
58 Politico (2023). Hydropower: The only sustainable European energy transition. Available here 
59 International Energy Agency (IEA). Hydroelectricity. Available here 
60 Ingram, E. (2023). EU report details importance of hydropower and pumped storage. Hydro Review. Available here 

https://ec.europa.eu/eurostat/en/web/products-eurostat-news/w/ddn-20240221-1
https://www.iea.org/policies/17834-romanian-wind-energy-association-training-schools-in-coal-regions
https://energy.ec.europa.eu/topics/renewable-energy/hydropower_en#:~:text=As%20the%20second%20largest%20renewable,12.3%25%20of%20the%20EU%27s%20electricity.
https://setis.ec.europa.eu/hydropower-and-pumped-hydropower-storage-european-union-0_en
https://setis.ec.europa.eu/hydropower-and-pumped-hydropower-storage-european-union-0_en
https://energy.ec.europa.eu/topics/renewable-energy/hydropower_en
https://www.politico.eu/sponsored-content/hydropower-the-only-sustainable-european-energy-transition/#:~:text=On%20this%20background%2C%20the%20EU,in%20a%20clean%2Denergy%20future
https://www.iea.org/energy-system/renewables/hydroelectricity
https://www.hydroreview.com/business-finance/business/eu-report-details-importance-of-hydropower-and-pumped-storage/#gref
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continuously decreasing costs), and long lead time and pay-back time for investments due lengthy 

construction process, permitting process, and environmental impact assessments61. 

Innovation in hydropower is focused on increasing the flexibility of power generation to answer the 

changing needs of the power system62. Continuous innovation is needed to keep sustainable 

hydropower efficient and cost-competitive, including retrofitting measures for existing plants to improve 

their efficiency and environmental performance. Solutions to exploit energy production from small 

reservoirs or hydro plants that can generate power from small differences in the water level (not 

requiring massive dams to be built) are very promising. The EU supports hydropower research by 

funding projects that demonstrate the potential of the technology and aim to reduce its environmental 

impact. In particular, innovation will support the efficient retrofitting of existing plants and help improve 

the sustainability of hydropower63. Novel methods for integrating other energy technologies into 

hydropower plants are under investigation to, i.e. floating photovoltaics on hydropower reservoirs, 

hydrogen generation, hybridisation with batteries and waste-heat recovery. Ocean (both tidal and 

wave) power plants use turbines adapted from the hydropower sector64. 

In an ETF study on Future skill needs in the Albanian energy sector, text mining analysis of European 

patents was used to identify the most common technologies used by hydropower companies65: 

Hydraulic pump 
Water turbines and wheels 
Heat exchanger 
Hydraulic actuator 
Hydraulic circuit 
Water treatment system 

Heat pump 
Hydroelectric turbine 
Heating/cooling system 
Pump turbine 
Hydraulic power unit 

Employment in the hydropower industry spans various value chain elements and four main 

occupational groups make up the overall hydropower workforce: operations and maintenance, 

construction, engineering and professional services, and manufacturing. The most typical profiles in 

the sector are civil, mechanical or electrical engineers as well as geologists, ecologists, economists, 

hydropower technicians and skilled workers.  

According to the European Technology and Innovation Platforms (ETIPs) study on Skills in the 

renewable energy sector, key skills in the sector include operating hydraulic machines (machine type 

selection, hydraulic design, operating regimes etc.), hydraulic structures as well as electrical design 

and grid stability66. Technical skills including welding are vital and not that having sufficient simple 

grinders and welders could become an issue in the future as fewer people go into manual jobs and 

automation processes are difficult and expensive. Other skills necessary for the hydropower sector are 

those related to project management ï contracts, asset management, energy design, supervision for 

installation as well as operations and maintenance (O&M). The study notes an inherent lack of 

engineers with sufficient practical experience in renewable energy systems, particularly those with 

experience in hydraulics and fluid mechanics as well as high voltage electrical engineers.  

The EUôs hydropower sector suffers from lack of formal hydropower education in engineering and 

technical schools and at the same time a shrinking pool of skilled workers due to retirements. Other 

challenges in attracting relevant profiles include the remoteness of hydropower work67. 

  

 
61 Idem 
62 International Energy Agency (IEA). Hydroelectricity. Available here 
63 European Commission. Research and innovation. Hydropower. Why the EU supports hydropower research and 
innovation. Available here 
64 Ingram, E. (2023). EU report details importance of hydropower and pumped storage. Hydro Review. Available here 
65 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
66 European Technology and Innovation Platforms (ETIPs) (2024). Skills in the renewable energy sector. Visions from 
the European Technology and Innovation Platforms. Available here 
67 Voith Hydro Holding GmbH & Co. KG. Solving the Workforce Knowledge and Skills gap for Hydropower: Voith Hydroôs 
Education and Training. Available here 

https://www.iea.org/energy-system/renewables/hydroelectricity
https://research-and-innovation.ec.europa.eu/research-area/energy/hydropower_en
https://www.hydroreview.com/business-finance/business/eu-report-details-importance-of-hydropower-and-pumped-storage/#gref
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
file:///C:/Users/PVU/Downloads/2024_Report_Skills_in_the_renewable_energy_sector_Visions_from_the_ETIPs%20(1).pdf
https://voith.com/corp-en/2015-04-17_HyService_Trainings_EN.pdf
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3.1.4 Geothermal energy 

Geothermal energy is heat generated within the Earthôs crust. It is local and constantly available, 

making it a reliable contribution to the energy mix. It is used mainly for electricity generation, district 

heating and industrial processes. Unlike other renewable energy technologies, geothermal 

installations do not require critical raw materials like rare earths, which are in short supply in Europe. 

Moreover, after an initial installation investment, the operating costs of geothermal energy are low and 

predictable68. 

According to the IRENA, geothermal energy is used in more than 30 countries worldwide. In 2022, 

geothermal energy represented 0.5% of the global renewable electricity market69. In the EU 

geothermal energy production is concentrated in Italy. Overall, in 2022, geothermal energy generated 

0.2% of electricity in the EU70. However, in theory, geothermal energy could satisfy about 25% of 

European energy needs by 203071. 

With the EU seeking to cut its dependence on Russian gas, geothermal energy is being looked at in a 

different light. The EUôs 2024 Critical Raw Materials Act72 is expected to increase the scope for 

exploiting the geothermal resources73. In January 2024 the European Parliament called for a 

European strategy on geothermal energy, and in December 2024, the Council of the European Union 

called for a comprehensive strategy on the decarbonisation of heating and cooling, accompanied by a 

geothermal action plan. In line with the just transition objectives, dedicated retraining programmes 

would need to be developed. The conclusions also foresee a European Geothermal Alliance, to be set 

up by the Commission, that would bring together policymakers, industry and investors to spot 

bottlenecks and actions for a greater deployment of geothermal energy. 

The EU supports R&D in geothermal technologies, funding projects on both direct use of heat and the 

use of extracted heat to generate electricity. EU support also focuses on cost reductions in exploration 

and drilling, because of high initial capital costs74. 

In an ETF study on Future skill needs in the Albanian energy sector, text mining analysis of European 

patents was used to identify the most common technologies in used by geothermal energy 

companies75: 

Thermal turbine 
Heat pipe 
Steam turbine 
Roast chamber 
Energy accumulator 
Heat exchanger 
Heat accumulating pipe 

Gas turbine 
Heat pump 
Heat accumulator 
Roaster module 
Steam turbine generator 
Heating system 

The EUôs geothermal energy sector is struggling with unmet demand for electricians and plumbers 

working on geothermal installations. According to the European Technology and Innovation Platforms 

(ETIPs) study on Skills in the renewable energy sector, the rapid development of the market of both 

geothermal heat pumps and larger-scale geothermal applications will require substantial efforts in 

terms of training of new designers and skilling of installers in the coming years.76 More specifically, 

sought after skills include the installation and maintenance of heat pump systems, including their 

 
68 Idem 
69 European Parliament (2023). Geothermal energy in the EU. Summary. Available here 
70 European Parliament (2023). Geothermal energy in the EU. Summary. Available here 
71 European Geothermal Energy Council. Geothermal. The Voice of Geothermal in Europe. Available here 
72 European Council (2024). Council of the European Union. An EU critical raw materials act for the future of EU supply 
chains. Available here 
73 European Commission (2023). Report from the Commission to the European Parliament and the Council. Progress on 
competitiveness of clear energy technologies. Available here 
74 European Commission. Geothermal energy. Why the EU supports geothermal energy research and innovation. 
Available here 
75 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
76 European Technology and Innovation Platforms (ETIPs) (2024). Skills in the renewable energy sector. Visions from 
the European Technology and Innovation Platforms. Available here 

https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/754566/EPRS_BRI(2023)754566_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/754566/EPRS_BRI(2023)754566_EN.pdf
https://www.egec.org/about/#aboutgeot
https://www.consilium.europa.eu/en/infographics/critical-raw-materials/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52023DC0652
https://research-and-innovation.ec.europa.eu/research-area/energy/geothermal-energy_en
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
file:///C:/Users/PVU/Downloads/2024_Report_Skills_in_the_renewable_energy_sector_Visions_from_the_ETIPs%20(1).pdf
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connection to and integration with the electric grid as well as 4th/5th generation district heating and 

cooling systems. In addition, skills in exploration, prospection, drilling, installation, control and 

maintenance of geothermal energy plants will be in-demand.  

Only a few specific university degree programmes in the EU offer geothermal specialisation courses 

integrated in programmes of Geosciences and Geo resources, Civil Engineering, Process and 

Environmental Engineering, Mechanical Engineering, Sustainable Energy and others. However, most 

of these are short-term courses, often offered on a voluntary basis, and covering only basic skills. In 

addition, research institutes, offer graduate and postgraduate education courses and PhD 

programmes in close cooperation with the universities. 

A geothermal open innovation lab in the Netherlands77 

The Rijswijk Centre for Sustainable Geo-energy (RCSG) is an open innovation lab for improving geo-
energy technologies to accelerate the energy transition. One of the centres objectives is to address the 
shortage of technically trained personnel for geothermal projects. 

The RCSG is a unique field lab where geothermal heat innovations, drilling techniques and new 
materials can be tested on a real scale, under the conditions present in the subsurface (such as high 
pressure and high temperature). The centre has 20 installations that cover the entire spectrum of 
underground drilling. There is a large drilling rig above an almost 400-meter deep well, in which new 
materials and techniques can be tested. There are 300 and 400-tonne hydraulic presses, pressure 
vessels up to 1,000 bar and piping systems for pumping and testing liquids. Underground conditions can 
be realistically simulated to determine how materials and components behave at a kilometreôs depth 
under high pressure or at high temperatures. 

The RCSG is accessible to companies that want to experiment with (or test) new drilling techniques and 
materials, for geothermal heat or other sustainable applications. It provides them with access to modern 
facilities that they would otherwise be unable or difficult to use. The companies do not need to invest 
their own resources in testing facilities. This is normally expensive and a barrier to innovation. 

3.1.5 Biomass 

Biomass refers to the biodegradable fraction of products, waste and residues of biological origin. It 

comes from agriculture, including vegetal and animal substances; forestry and related industries; 

fisheries and aquaculture; and the biodegradable fraction of industrial and municipal waste78. Biomass 

is produced in ecosystems through biological processes, with or without human intervention. It is the 

only renewable energy source that can be converted into liquid biofuels, i.e. ethanol and biodiesel. It 

can be used for heating and electricity generation, which together make up about 75% of all 

bioenergy, as well as for example transport fuels79. 

Biomass is the main source of renewable energy in the EU, with a share of 59% in 202180. In 2018, 

the Member States with the highest total employment in the solid biomass sector were Germany, 

France, Poland, Bulgaria, Italy, Latvia and Finland. Nearly half of total solid biomass jobs were in 

these Member States in 2018. In 2022, bioenergy was overtaken by solar energy as the largest 

employer in the EU renewable energy sector. It takes approximately 1,700 workers to operate a 

bioenergy plant. By 2050, the sector has the potential to create over 1,5 million full-time jobs81. The 

 
77 Rijswijk Centre for Sustainable Geo-energy (RCSG). Available here 
78 EU (2018). Directive (Eu) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 
promotion of the use of energy from renewable sources. Available here 
79 European Commission (2023). Report from the Commission to the European Parliament and the Council. Progress on 
competitiveness of clear energy technologies. Available here 
80 European Commission (2023). Bioenergy report outlines progress being made across the EU. Available here. 
81 Bioenergy Europe. Accessed 15.2.2025. Available here 

https://www.rcsg.nl/
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/EU,%202018c,%20Directive%20(EU)%202018/2001%20of%20the%20European%20Parliament%20and%20of%20the%20Council%20of%2011%20December%202018%20on%20the%20promotion%20of%20the%20use%20of%20energy%20from%20renewable%20sources%20(recast).
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52023DC0652
https://energy.ec.europa.eu/news/bioenergy-report-outlines-progress-being-made-across-eu-2023-10-27_en
https://bioenergyeurope.org/empowering-the-renewables-workforce-recommendations-for-addressing-the-skills-challenge/
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conversion of coal fired power plants to the burning of biomass is a key driving force behind high 

employment levels in the sector82.  

Globally, biofuels created around 2.5 million jobs in 202183. A precondition of liquid biofuels production 

is the availability of agricultural area. In 2022, the EU was the largest producer of biogas, accounting 

for over 67% of global biogas production. Of this, 53% was produced in Germany84. In 2021, the EU 

biogas sector, led by Germany, employed 47 100 people in direct and indirect jobs85. 

The EU leads on high value biogas and biomethane inventions globally. Many European companies 

are major market players in the manufacturing of biogas plant equipment and overall plant design and 

construction86. EU priorities in terms of biomass energy include improving the technology in terms of 

efficiency and cost reduction, developing reliable, integrated bioenergy supply chains from feedstock 

cultivation, harvesting, transport, storage to conversion into heat, electricity and transport fuels, and 

integrating bioenergy in the overall energy system. However, the sector will face challenges to upscale 

due to high capital and operational costs, cost-competitiveness with natural gas, and access to the 

gas grid.  

The EU research priorities in bioenergy include technology improvement for cost reduction and 

diversification, feedstock diversification, modernising and improving efficiency of biomass-based heat 

and power co-generation, market uptake measures for all technologies (in particular aviation, shipping 

and heavy duty road), breakthrough research and market-creating innovation (e.g. bionic leaf 

technology), coordinating EU research and innovation funding and risk financing to boost 

commercialisation, integration of bioenergy in the overall energy system, and international cooperation 

to tackle global societal challenges87. 

The EU has leadership in bioenergy technologies, but deployment remains limited. The main 

technologies related to biomass are88: 

Anaerobic digestion and biogas upgrading: 
Thermochemical processing: 

Á Direct combustion  

Á Pyrolysis 

Á Hydrothermal processing 

¶ HydroThermal Carbonization (HTC) 

¶ HydroThermal Gasification (HTG) 

¶ HydroThermal Liquefaction (HTL)  

Á Gasification (fuel gas i.e. syngas) 

Á Intermediate bioenergy carriers: 

Á Biomass pre-treatment 

Á Biogas upgrading to biomethane 

Á Bio-oil upgrading 

Á Bio-crude upgrading to bioliquid intermediates  

Á Syngas upgrade to synthetic natural gas 

Remote sensing technologies such airborne and 
terrestrial scanning LiDAR (retrieval of forest 
aboveground biomass and stem volume)89 

According to the European Technology and Innovation Platforms (ETIPs) study on Skills in the 

renewable energy sector, there is a shortage of engineers and skilled workers with a technical 

background to build and operate bioenergy/biorefinery plants. In the next five to seven years, a wide 

range of engineering skills will be needed in the bioenergy sector, including mechanical engineering, 

 
82 Czako, V. (2020). Employment in the Energy Sector. Status Report 2020. European Commission. JRC Science for 
Policy Report. Available here 
83 Masterton, V. (2023). IRENA: Renewable energy jobs have almost doubled in 10 years World Economic Forum. 
Available here 
84 European Commission (2023). Report from the Commission to the European Parliament and the Council. Progress on 
competitiveness of clear energy technologies. Available here 
85 Idem 
86 Idem 
87 European Commission. Research and innovation. Bioenergy. Accessed 15.2.2025. Available here 
88 European Commission (2023). Clean Technology Observatory. Bioenergy in the European Union. Status report on 
technology development, trends, value chains & market. Available at here 
89 JRC (2020). The Biomass of European Forests. n integrated assessment of forest biomass maps, field plots and 
national statistic. Available here 

https://op.europa.eu/en/publication-detail/-/publication/93e5be77-c254-11ea-b3a4-01aa75ed71a1/language-en
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/Renewable%20energy%20jobs%20double%20to%2013.7m%20in%2010%20years,%20IRENA%20finds%20|%20World%20Economic%20Forum%20(weforum.org)
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52023DC0652
https://research-and-innovation.ec.europa.eu/research-area/energy/bioenergy_en
file:///C:/Users/PVU/Downloads/clean%20energy%20technology%20observatory%20bioenergy%20in%20the-KJNA31709ENN.pdf
file:///C:/Users/PVU/Downloads/jrc_techincal_report_biomass_online.pdf
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chemical engineering, and biotechnological engineering90. In addition, specialties such as 

bioinformatics will become more prevalent as digitalisation advances. 

Craftsmen in electrical operations and skilled welders will be in-demand to lead technical installations 

as well as experts in analytics, knowledge integration, and sustainability assessments. Other profiles 

in-demand include petrochemical skilled workers, workers in combustion R&D, and workers to run 

biodiesel facilities. While skilled workers in bioethanol, biodiesel and biogas are available, emerging 

technologies, such as pyrolysis, gasification, alcohol-to-jet (ATJ), and hydrothermal liquefaction (HTL) 

will require new skills. Skills gaps are in particular visible in specialisations in aviation and maritime. 

Finally, the surge of digitalisation will result in an increase in specialists in bioinformatics. In research 

and development for bioenergy, there is a lack of skilled workers in applied research and innovation, in 

particular in digitalising the sector. 

3.1.6 Raw materials 

Raw materials are found at the beginning of all industrial value chains. The European Commission has 

identified critical raw materials (non-energy, non-agricultural) that are of high economic importance to 

the EU and are characterised by a high risk of supply disruption. A proposed regulation names a total 

of 34 critical raw materials, of which 17 are also strategic. Critical raw minerals are rarely relied on as 

individual elements but rather as combinations processed into engineered materials, and some are 

produced as co- or by-products. Strategic raw materials are essential for the green transition, 

digitalisation, aerospace, and defence sector91. 

The EU relies almost exclusively on imports for many critical raw materials. At the same time, the EU 

produces very little. Transitioning to a more responsible society requires significant increases in the 

production, processing, and recycling volumes of rare earth metals, lithium, cobalt, aluminium, and 

copper. Suppliers of those imports are often highly concentrated in a small number of third countries, 

both at the extraction and processing stage.  

The mining of raw materials consists of exploration, mining and processing. Extraction and processing 

often take place in different regions, and some critical raw materials are by-products recovered during 

processing. This means that extraction in one jurisdiction does not guarantee availability of the 

processed form in the same place. For example, the EU sources 97% of its magnesium in China. This 

is critical as magnesium is irreplaceable as an alloy for aluminium in particular. Heavy rare earth 

elements, used in permanent magnets, are exclusively refined in China. 63% of the world's cobalt, 

used in batteries, is extracted in the Democratic Republic of Congo, while 60% is refined in China. 

With the global shift towards digitalisation and renewable energy, demand for critical raw materials is 

forecasted to rapidly increase in the coming decades. EU demand for lithium, used for example in 

wind turbines or electric vehicles, is expected to increase up to 700%92. The demand for gallium, used 

to manufacture semi-conductors, is expected to increase by 1700% by 205093. Current and planned 

capacities are able to meet half of the projected demand for cobalt94. 

Mitigation of the risks of supply constraints include diversifying supply (finding and securing alternative 

sources) and increasing domestic supply (investing in exploration and mine development), substitution 

(innovation in materials and technologies), efficiency gains in manufacturing, recycling and circularity. 

Funding for the raw materials sector have significantly increased in the past 20 years. Initiatives such 

as the establishment of the Knowledge and Innovation Community on Raw Materials (EIT 

 
90 European Technology and Innovation Platforms (ETIPs) (2024). Skills in the renewable energy sector. Visions from 
the European Technology and Innovation Platforms. Available here 
91 European Commission. European Critical Raw Materials Act. Proposal for a Regulation. Accessed 14.02.2025. 
Available here 
92 Council of the EU and the European Council. An EU critical raw materials act for the future of EU supply chains. 
Updated 28 January 2025. Available here 
93 Idem 
94 Idem 

file:///C:/Users/PVU/Downloads/2024_Report_Skills_in_the_renewable_energy_sector_Visions_from_the_ETIPs%20(1).pdf
https://single-market-economy.ec.europa.eu/publications/european-critical-raw-materials-act_en
https://www.consilium.europa.eu/en/infographics/critical-raw-materials/
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RawMaterials), the ERA-MIN network, and the inclusion of raw materials topics in Horizon 2020 and 

Horizon Europe programmes demonstrate this increase. 

The European Unionôs Critical Raw Materials Act (CRMA) entered into force on May 23, 2024. The 

regulation aims to ensure the supply of raw materials critical for the economies of member states and 

for the clean transition. The act focuses on sustainability and the circular economy. Its goal is to 

strengthen all phases of the critical raw materials value chains within the EU. Measures include 

diversifying imports, reducing strategic dependencies, improving monitoring of supply risks, and 

enhancing the sustainability and circularity of materials. The regulation is influenced by the EUôs 

Green Deal, which guides the EU towards climate neutrality. 

In the EU, the exploration technologies are advanced and include satellite remote sensing, airborne 

electromagnetics (EM), airborne gravity/gradiometry (AGG), airborne magnetotellurics, ground and 

underground geophysical methods, spectroscopic methods, global navigation satellite system 

(GNSS), unmanned survey platform. In addition, neural networks/deep learning have revolutionised 

the exploration of minerals. Blasting automatisation and the use of robotics systems in underground 

mines are also implemented in the extractive and processing industries. 

Investment in technological development is focused on improved diversification EU sourcing of critical 

raw materials. In extraction, the EU must invest in fully digitalised and automated mines, which will 

reduce manual labour, improve efficiency, minimise environmental impact, and increase societal 

acceptance of mining. Advanced technologies like AI-driven drones and robots with spectrometers, 

mineralogical and geophysical sensors, that provide 3D modelling of the area being mined and allow 

to identify desired minerals for extraction.  

The EU must also lead in the development of advanced materials that reduce dependence on critical 

raw materials. These innovations will drive efficiency in clean technologies, from batteries to 

renewable energy to low-carbon steelmaking, for Europe not just to meet the requirements of a 

growing market but also mitigate geopolitical and market risks. 

The main technologies related to raw materials are listed below: 

Artificial intelligence (AI) technologies in exploration 
Data analysis and management (data mining, and 
predictive analytics are crucial for optimising resource 
extraction and processing) 
Bio-inspired, modular and reconfigurable robots for 
mining small and difficult-to-access deposits95 
Tools for mining safety, environmental monitoring and 
mineralogical mapping in real time 
Satellite remote sensing  
LiDAR (Light detection and ranging) 

Geophysical and remote sensing with drones (UAVs) 
Automation and robotics96  
Machine learning algorithms for geochemical-geological-
geophysical data interpretation97 
Cybersecurity98 
Airborne electromagnetics99  
Airborne magnetometry 
Airborne radiometrics 

The raw material sector in the EU already struggles to find skilled workers and the shortages are likely 

to be exacerbated by an ageing workforce and an increased competition for talent. There is a shortage 

of key professionals, including exploration geologists, mining engineers, mineral planners and mineral 

processors. Across the value chain, there is a shortage of metallurgical specialists and material 

engineers.  

As industrial the demand for raw materials is increasing, more sophisticated equipment and devices 

are being used across the value chain. For example, an increasing number of modern mining 

operations are highly automated, and equipment operators have largely replaced hands-on miners. In 

 
95 European Commission (2023). CORDIS Results Pack on sustainable mineral extraction. A thematic collection of 
innovative EU-funded research results. Innovative solutions for sustainable raw materials extraction. ISSN 2599-8293. 
Available here 
96 CEDEFOP, Skill shortages in Europe: Which occupations are in demand ï and why. Available here 
97 European Commission (2022). CORDIS Results Pack on mineral exploration. A thematic collection of innovative EU-
funded research results. Sustainable innovative solutions for mineral exploration. Second edition. ISSN 2599-8293. 
Available here 
98 CEDEFOP, Skill shortages in Europe: Which occupations are in demand ï and why. Available here 
99 https://www.infactproject.eu/wp-content/uploads/2020/12/infact_d6.15_techwatch-report_final.pdf 

https://publications.europa.eu/resource/cellar/5e2355a1-8e6c-11ee-8aa6-01aa75ed71a1.0001.03/DOC_1
https://www.cedefop.europa.eu/en/news/skill-shortages-europe-which-occupations-are-demand-and-why
https://publications.europa.eu/resource/cellar/caf99082-db12-11ec-a95f-01aa75ed71a1.0001.03/DOC_1
https://www.cedefop.europa.eu/en/news/skill-shortages-europe-which-occupations-are-demand-and-why
https://www.infactproject.eu/wp-content/uploads/2020/12/infact_d6.15_techwatch-report_final.pdf
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the recycling sector the recycling of metals and minerals became much more complex, moving from 

basic scrap collection into a mix of operations supported by reverse engineering and materials 

engineering, under the framework of circular economy. 

The EU must invest in skills to strengthen the uptake and deployment of breakthrough technologies in 

critical raw materials and promote skills relevant to the workforce in critical raw material supply chains. 

On 9 December 20204, the European Commission launched a Raw Materials Academy which is 

supported with ú10 million from the Single Market Programme and Horizon Europe. The Academy will 

develop learning content and credentials to meet the skills gap along the raw materials value chain. It 

will support the upskilling and reskilling, by education and training providers in EU Member States, of 

the workforce required in the EU for, among others, exploration, extraction, processing, and recycling 

of raw materials100. 

3.1.6 Sustainable forest management 

Where human intervention is necessary to the maintenance of a functioning forest ecosystem, this is 

known as sustainable forest management101. 

The EU forest strategy for 2030 and the Nature Restoration Law adopted in February 2024, aim to 

improve the quantity and quality of EU forests and strengthen their protection, restoration and 

resilience (EC, 2021)102. The weakened condition on forests means that more than 60% of the 

biomass in European forests is exposed to risks such as fires, pest outbreaks or wind throws103. 

Almost 90% of private forest holdings are smaller than 10 ha. In some Eastern and South-Eastern 

European countries in particular, private forest holdings measure only around 1 ha on average across 

the whole country (Bulgaria, Serbia, Croatia, Poland). Large forest estates may belong to 

governments, churches, aristocratic families or foundations, or industrial companies or investors104. 

The goals and motivation of forest owners to manage their forests vary substantially.  

Recent management practices have been somewhat effective in improving the condition of European 

forests. In July 2023 the Commission published guidelines to incentivise and reward sustainable forest 

practices. In addition, sustainable forest management is monitored at EU level. The main independent 

certification schemes to confirm sustainable forest management are the Forest Stewardship Council 

(FSC) and the Programme for the Endorsement of Forest certification schemes (PEFC). 

Wood-based industries represent 20% of manufacturing enterprises across the EU, and 3.6 million 

jobs105. For the past decades, a decline in overall forest-related employment has taken place and, at 

the same time, the demand for migrant workers (e.g.in Finland and Germany) suggests that forestry 

cannot meet its workforce needs domestically106. 

Forest management in the EU does not imitate the patterns of nature and only 8% of forests are 

unmanaged107. Forests in the EU have around 16 million private and public owners108. As the majority 

of forests (60%)109 are privately owned, owners need support both from their member state and the 

EU in terms of knowledge and skill transfer on sustainable forest management. 

 
100 European Commission. Press release. 9th Raw Materials Week focuses on international partnerships and launches 
the new European Raw Materials Academy. 09.12.2024. Available here 
101 European Commission. Sustainable forest management. Available here 
102 European Commission (2021). The new EU Forest strategy for 2030. Available here 
103 European Commission (2023). Green Deal: New guidelines for sustainable forest management and payment 
schemes for forest ecosystem services. Available here 
104 Weiss, G., Wolfslehner, B., Zivojinovic, I. Who owns the forests and how are they managed? EFI Forest Policy 
Research Network. Available here 
105 European Commission (2021). Questions and Answers: European Green Deal: new EU Forest Strategy for 2030. 
Available here 
106 European Forest Institute (EFI) (2021). Trends in forest-related employment and tertiary education. Insights from 
selected key countries around the globe Available here 
107 Idem 
108 Weiss, G., Wolfslehner, B., Zivojinovic, I. Who owns the forests and how are they managed? EFI Forest Policy 
Research Network. Available here 
109 European Parliament. Fact Sheets on the European Union. The European Union and forests. Available here 

https://ec.europa.eu/commission/presscorner/detail/en/ip_24_6273
https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/forest-based-industries/sustainable-forest-management_en
https://commission.europa.eu/document/cf3294e1-8358-4c93-8de4-3e1503b95201_en
https://environment.ec.europa.eu/news/green-deal-new-guidelines-sustainable-forest-management-and-payment-schemes-forest-ecosystem-2023-07-27_en
https://efi.int/forestquestions/q2
https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_3548
https://efi.int/sites/default/files/files/publication-bank/2021/Trends%20in%20forest-related%20employment%20and%20tertiary%20education_final.pdf
https://efi.int/forestquestions/q2
https://www.europarl.europa.eu/factsheets/en/sheet/105/the-european-union-and-forests
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The main technologies in sustainable forest management are sensing technologies, laser technologies 

and drones. Satellite data and drone images are among other cutting-edge tools revolutionising 

sustainable forest management. The main technologies related to sustainable forest management in 

leading EU member in the domain are listed below110: 

Close ranged sensing technologies:111 

Á Ground-level mobile mapping system (MMS) (using 

various sensors like GPS, LiDAR, cameras, and 

accelerometers, all mounted on moving 

platforms)112 

Á Terrestrial laser scanning (TLS) (performed from the 

ground or from unmanned aerial vehicles)113  

Á Close-range/terrestrial photogrammetry114 

Including Unmanned Aerial Vehicle (UAV) based close 

range technologies: 

Á UAV photogrammetry 

Á Multispectral (MS) 

Á Laser scanning (LS) 

Á Hyperspectral scanning (HS) 

Á Synthetic aperture radar (SAR) imagery 

Á Mobile laser scanning (MLS) 

Á Hyperspectral LiDAR (HSL) 

Á Simultaneous localisation and mapping (SLAM) 

Remote sensing technologies115: 

Á Satellite imaging such as Geographical Information 

Systems (GIS) 

Á GPS technologies e.g. to track where every tree is 

planted on a forest restoration project and compare 

that to the original planting plan. 

Á Airborne Laser Scanning (ALS) 

Á Optical imaging systems (passive) such as 

multispectral and hyperspectral sensors 

Á Synthetic aperture radar (SAR) systems 

Á Active sensors such as Light Detecting and Ranging 

(LiDAR) 

Á Photogrammetric remote sensing116 

The total number of forest workers in Europe has declined since the 1980s mainly due to 

mechanisation of timber harvesting, new technological innovations, and the increase in labour 

productivity. There are also some indications that the average education levels in the sector are 

increasing with more advanced degrees being obtained117 

In the years to come, sustainable forest management will be heavily reliant on skills in both technology 

and digital data. The demand for forestry workers with the ability to use digital maps and forest 

operation plans is growing, as is the need to be able to use handheld devices (e.g. data loggers) to 

access, store, and share forest data. Forestry technicians and managers, skilled in a wide range of 

software for geospatial data formats, coordination of systems and projections, spatial analysis, and 

cartography and map design will be sought after.  

Forestry workers need to have the skills to use onȤboard computers and software on harvesters and 

forwarders to attain maximum yield during harvesting and haulage. In-demand skills for forestry 

technicians and managers will include digital data technologies used for forest monitoring such as 

remote sensing data types, preȤprocessing, interpretation and integration of remote sensing data with 

GIS data. In addition, data processing and analysis methods, and the ability to interpret and visualise 

data using software, sustainable supply chain management and related software, will be sought for. 

Knowledge and skills in forest inventory methods, forest growth and yield modelling, and sensor 

 
110 Applications in Remote Sensing to Forest Ecology and Management. Available here 
111 Institute of Electrical and Electronics Engineers (IEEE) (2022). Geoscience and Remote Sensing Society (GRSS). 
Geoscience and Remote Sensing Magazine. Close-Range Remote Sensing of Forests. Available here 
112 National Land Survey of Finland (2024). Benchmarking of Laser-Based Simultaneous Localization and Mapping 
Methods in Forest Environments. Available here 
113 University of Helsinki (2021). Press release. Lasers digitise forests and measure variation in tree water content. 
Available here 
114 Luonnonvarakeskus (2017). Improving Finnish Multi-Source National Forest Inventory by 3D aerial imaging. Available 
here 
115 European Commission (2023). Support for the impact assessment of the legislative proposal for a new EU framework 
on forest monitoring and strategic plans. Available here 
116 Luonnonvarakeskus (2017). Improving Finnish Multi-Source National Forest Inventory by 3D aerial imaging. Available 
here 
117 European Forest Institute (2021). Trends in forest-related employment and tertiary education Insights from selected 
key countries around the globe. Available here 

https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/Applications%20in%20Remote%20Sensing%20to%20Forest%20Ecology%20and%20Management%20-%20ScienceDirect
https://elib.dlr.de/186982/1/Close-Range_Remote_Sensing_of_Forests_The_State_of_the_Art_Challenges_and_Opportunities_for_Systems_and_Data_Acquisitions.pdf
https://helda.helsinki.fi/items/9fac93cb-153c-4596-974f-49fe131ef1f9
https://www.helsinki.fi/en/news/life-sciences/lasers-digitise-forests-and-measure-variation-tree-water-content
https://jukuri.luke.fi/handle/10024/540494
https://environment.ec.europa.eu/system/files/2023-11/Report%20-%20support%20for%20the%20Impact%20Assessment%20of%20the%20proposal.pdf
https://jukuri.luke.fi/handle/10024/540494
https://efi.int/sites/default/files/files/publication-bank/2021/Trends%20in%20forest-related%20employment%20and%20tertiary%20education_final.pdf


 

 
 

 SKILLS FOR SMART SPECIALISATION IN ALBANIA   |   26 

technologies such as drones, sensorȤ and computerȤequipped harvesters and forwarders will be key. 

Finally, skills in sustainable supply chain management and related software will be critical. 

In the context of the EU Forest Strategy 2030, the transition to a sustainable and climate neutral future 

will require new skills, for instance, experts in enhanced sustainable forest management practices and 

afforestation, architects, engineers and designers, food experts, data specialists, chemists, ecotourism 

facilitators118. The European Commission plans to map core forest-related skills needed as well as to 

develop dedicated training programmes to meet the demand for skills119. 

3.2 IN-DEMAND NON-TECHNICAL SKILLS AND OCCUPATIONS IN 

THE EU 

Employers are placing increasing importance on skills that go beyond a single discipline. In general, 

the demand for non-technical skills is similar across the renewable energy and natural resources 

sectors. Companies in the renewable energy and natural resources sectors collaborate with various 

stakeholders, including government bodies, investors, and local communities, and take part in cross-

country cooperation leveraging EU funding instruments. Project development involves advising, 

planning, system designing, procuring, negotiating, contracting and financing120. Professionals who 

can articulate the benefits of projects and foster collaboration are therefore highly sought after. 

To scale up the sector in the future, project development and management experience will be vital. 

This can include management in public affairs, regulatory updates and marketing. All these skills are 

valuable in the short and medium term to build up the sector and scale up manufacturing. As the 

number of projects increases, so does the demand for project managers, IT specialists for digital 

technologies, consenting specialists, legal advisors, health and safety officers, quality control officers 

and environmental specialists. 

Companies in the sector recruit for profiles with knowledge on market trends, policies, regulations, and 

economics that affect the viability and profitability of their business. As the renewable energy and 

natural resources sectors are heavily influenced by national and EU level policies and regulations, 

profiles well-versed in local and international policies, incentives, and compliance standards play a 

pivotal role in guiding companies through the evolving regulatory environment. 

Driven by EU targets in mitigating climate change, the profiles with a solid understanding of the 

environmental impacts and benefits, as well as ethical aspects, such as the effects on local 

communities, human rights, and biodiversity are in demand. For example, hydropower and raw 

materials projects must adhere to environmental regulations and mitigate potential ecological impacts. 

Environmental specialists, often environmental engineers, play a crucial role in conducting impact 

assessments, designing eco-friendly processes and ensuring compliance with environmental 

standards. Managing the social aspect of mining projects is a particularly important emerging skills as 

extractive industry in the EU can be blocked by social disconformity121. 

The collection and analysis of data from sensors and monitoring systems are becoming integral to 

optimise performance of renewable energy plants and resource extraction and processing of critical 

raw materials. Data analysts skilled in statistical analysis, machine learning, and programming are 

required to analyse and interpret data to improve operational efficiency. For instance, specialist in the 

solar energy must be skilled in data analysis to reduce costs and enhance production efficiently. 

 
118 European Commission (2021). Questions and Answers: European Green Deal: new EU Forest Strategy for 2030. 
Available at: https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_3548 
119 Idem 
120 UNESCO-UNEVOC International Centre for TVET (2020). Skills development for renewable energy and energy 
efficient jobs. Discussion paper on solar energy demands. Available here 
121 P. Hartlieb, L. Jorda Bordehore, M. Regueiro y González-Barros, V. Correia and J. Vidovic. Mining Technology - 
Transactions of the Institutions of Mining and Metallurgy. A comprehensive skills catalogue for the raw materials sector 
and the structure of raw materials education worldwide. Available here 

https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_3548
https://unevoc.unesco.org/pub/solar_energy_demands-discussion_paper1.pdf
https://interminproject.org/wp-content/uploads/A-comprehensive-skills-catalogue.pdf
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Despite its high level of automation, the smart grid based on IoT and cloud computing will require 

professionals managing the grid to acquire core computer programming skills, higher mathematical 

knowledge, data management skills, and software hard skills. Additionally, the adoption of such 

Industry 4.0 elements will result in a transformation of roles such as operators becoming employees 

with problem-solving skills122. ICT skills and digital literacy will also be demanded for lower-skilled 

profiles such as technicians, to substitute traditionally hazardous tasks and therefore contribute to the 

reduction of risks. 

Ensuring the safety of personnel, infrastructure, and surrounding communities is paramount in all 

projects. Safety and risk management specialists will identify potential safety hazards, develop and 

implement safety protocols, and maintain compliance with safety regulations. 

Professionals specialising in renewable energy and raw materials policy and regulations will be 

instrumental in shaping favourable policies, incentives, and frameworks for the sectors. They will 

analyse market trends, assess policy implications, and contribute to the growth of the industry. 

The sectors need the various occupational profiles it employs to be curious, creative, and open-

minded to keep up with the latest developments and trends, that find new ways to improve products, 

services, or processes. All occupational profiles must have a willingness to upskill, learn new skills, 

experiment with new tools, and embrace new challenges. Creative thinking and ability to adapt to 

circumstances or uncertainty are important, as is a sense of teamwork and collaboration to creatively 

problem solve and think critically about solutions.  

 
122 Arcelay, I., Goti, A., Oyarbide-Zubillaga, A., Akyazi, T., Alberdi, E., Garcia-Bringas, P. (2021). Definition of the Future 
Skills Needs of Job Profiles in the Renewable Energy Sector. Available here 

https://www.mdpi.com/1996-1073/14/9/2609
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4. ALBANIA POLICY AND EMPLOYMENT 

CONTEXT 

Albania enacted its national law on renewable energy (Law No. 24/2023), in alignment with the EU 

Directive 2018/2001 ñOn Promoting the Use of Renewable Resources.ò Additionally, Albania has 

established the National Energy and Climate Plan (NECP) 2023-2030, which outlines goals for 

renewable energy, energy efficiency, and carbon emission reduction. The Albanian power system is 

dominated by hydropower with 98% of electricity (or 28% of its total energy supply) comes from 

hydropower, with the remaining 2% coming from solar photovoltaics (PV)123. Albaniaôs domestic 

electricity production has fluctuated in recent years due to the electricity sectorôs over-reliance on 

hydropower and annual precipitation. In addition, climate change, including droughts, pose challenges 

to expanding hydropower capacity. To address the growing demand for electricity, Albania is 

implementing policies to expand renewable energy sources. 

The Albanian Parliament approved a new Law on RES (Law no.7/2017) which partially transposes the 

Directive 2009/28/EU. The objective of the law is to facilitate the harnessing of Albaniaôs renewable 

energy resources, in particular in the area of Small Hydropower Promotion Projects (SHPPs), solar hot 

water systems, photovoltaic (PV) power plants, efficient traditional and industrial biomass heating 

systems.  

Renewable energy in the form of Large and Small Hydropower Plants (LHPP/SHPP) is one of the 

most important forms of energy production in Albania. However, the country currently uses only 35% 

of its hydropotential due to changing hydrological conditions and remains a net importer of 

electricity124. Since 2019, solar PV and wind energy have been significantly expanded with the ultimate 

objective of producing 100% of its own energy needs from renewables and to become an exporter of 

clean energy to the region. Both solar and wind energy have expansion potential through MSME and 

consumer involvement e.g. by technology becoming readily available enabling businesses and 

householders to contribute to power generation via solar panels and smart grids.  

The Law on the production, transporting and trading of biofuels and other renewable fuels used in 

transport (Law no. 9876, date 14.02.2008) promotes the production and use of renewable biofuels so 

as to replace oil by-products in the transport sector. The law aims at fulfilling the obligations 

established by the Kyoto Protocol and ensuring the supply of renewable energy resources by 

promoting the cultivation of energetic plants to protect the environment. 

Securing a sustainable supply of raw materials is one of the seven priority actions of the New Growth 

Plan. The plan also foresees closer cooperation on research and innovation and capacity building via 

e.g. facilitating access of Western Balkan countries to the European Battery Allianceôs Skills Academy, 

a concrete deliverable of the Pact for Skills, and the Raw Materials Academy. The mining of raw 

materials consists of exploration, mining and processing is covered in the Development of the Non-

Food Industry Strategy (2016-2025) which targets competitiveness growth in raw materials and 

mineral processing (metals and non-metals), alongside waste collection and recycling improvements. 

While state-owned enterprises have dominated Albaniaôs extractive sector, the government is 

promoting privatisation to stimulate development and job creation.  

Production of electricity in Albania is currently dominated by the public company KESH sh.a. Also 181 

private entities and over 1 150 óself-producersô of electricity, e.g. from solar PV, contribute to electricity 

production. Two state owned enterprises carry out transmission: Transmission System Operator 

(TSO) and the Electric Power Distribution Operator (OSHEE), the latter being the largest public 

electric power distribution operator in Albania.  

 
123 International Energy Agency (IEA). Energy system of Albania. Accessed 19.02.2025. Available here 
124 European Climate Initiative (EUKI) (2024). Mapping Renewable Energy Sources in Albania. Available here 

https://www.iea.org/countries/albania
https://www.euki.de/wp-content/uploads/2024/10/Mapping-Renewable-Energy-Sources-potential-challenges-and-opportunities-in-Albania.pdf
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In October 2020 the Albanian Electricity Exchange (ALPEX) was established as a joint stock 

company, owned by the Transmission System Operator of Albania and Kosovo (KOSTT)125. This 

enables day-ahead market coupling between Albania and Kosovo with the future potential to extend 

its services to the intraday market segment. 

Based on the INSTAT, over the last 10 years, the number of companies operating in the relevant 

NACE division has grown from 279 in 2013 to 520 in 2022. The strongest increase has been 

registered in the economic activity óProduction of electricityô (up from 254 to 420 companies). Data on 

the public/private nature of the sector is available at NACE division level, and it shows that the number 

of public (state owned enterprises) has grown from 3 to 11 in the last decade. Information on their size 

is not available. Most of the private companies are micro businesses employing between 1 and 4 

people (about 75% of the total number of companies).  

INSTAT data on employees reveals that the total number of people employed in the sector has fallen 

slightly from 12 258 in 2018 to 10 753 in 2022. The biggest drop of about 40% is for óElectricity tradingô 

(down to 1,332 in 2022 from 2,141 in 2018). The number of employed in óTransmission of electricityô 

has slightly increased during the same period (constitute 7% of total number of employees in the 

sector). 

Growing demand for energy has increased Albaniaôs exposure to energy imports from the region. 

From 2013 to 2023, the final demand for electricity increased with an average annual rate of 4.8%126. 

Against this backdrop, the Government adopted in 2019 the Strategy of diversification of renewable 

resources and associated legislation which aims to ensure a 54.4% share of renewable energy and 

reduction of greenhouse gasses by nearly 21% over the next decade127. This contrasts with the EU 

commitment to decarbonise the European economy, as per Green Deal targets, in particular. 

Alongside diversification, the legislation also aims at reducing transmission and distribution losses 

(down to 19% in 2022 from 44.96% in 2012). According to the National Energy and Climate Plan 

(NECP) 2030 energy and climate targets, Albania plans to use more PV and renewable energy from 

wind128.  

4.1 IN-DEMAND TECHNOLOGY RELATED SKILLS AND 

OCCUPATIONS IN ALBANIA 

There is a growing shortage of skilled workers in renewable energy and raw materials. Current 

security considerations, the strive for competitiveness, and energy transition will further accelerate the 

demand for labour. 

To implement Albaniaôs commitment to a higher share of renewable energy deployment, a skilled 

workforce is required. According to the International Renewable Energy Agency (IRENA), although 

some parts of the value chain for renewable energy projects are sourced from outside of the country 

or require a renewables specific trained and certified workforce, much of the workload can be filled by 

reskilling local workforce from existing industries such as transport, construction, maintenance and 

installation129. 

In natural resources and raw materials there is a need to build skills and entrepreneurship, while 

promoting STEM education tailored to the industryôs future needs. Whereas in wood-based industries 

that rely on sustainable forest management, developing competence and a flexible, high-quality 

 
125 ALPEX ï Albanian Power Exchange: https://alpex.al/contact-albania/ 
126 Energy Community. 2023 Implementation Report Albania. Available here 
127 Republic of Albania (2019). Decision no. 580 date 28.08.2019 on adoption of Consolidated Action Plan on 
Renewable Energy Supply 2019-2020. Available here 
128 European Commission (2023). Commission staff working document. Albania 2023 Report Accompanying the 
document Communication from the Commission to the European Parliament, the Council, the European Economic and 
Social Committee and the Committee of the Regions 2023 Communication on EU Enlargement policy. Available here 
129 IRENA (2021). Renewables readiness assessment, the Republic of Albania. Available here 

https://alpex.al/contact-albania/
https://www.energy-community.org/implementation/report/Albania.html
https://planifikimi.gov.al/index.php?eID=dumpFile&t=f&f=5113&token=5d8ec18d76dea8f5bfa8d0935cc41fca22cddeee
https://neighbourhood-enlargement.ec.europa.eu/system/files/2023-11/SWD_2023_690%20Albania%20report.pdf
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/Renewables%20Readiness%20Assessment:%20Albania
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education and training system are some of the key factors in boosting the competitive strength of the 

forest industry. 

4.1.1 Solar energy130 

Expansion of solar energy is at the core of Albaniaôs strategy to diversify energy production sources. 

In 2020, Albania fell short of the National Renewable Energy Action Plan target of 490 MW of solar 

capacity by 2020. With investments in new solar power plants for a total installed capacity of around 

190 MW, West Albania will have a new generation of PV stations. In addition, there are investments in 

floating solar panels which allow generating hydro and solar power contemporaneously, with the 

relevant economies of scale. If all planned projects are realised, they could decrease the reliance on 

imported electricity and even substitute it entirely in the next 10 years. 

Over the last 5 years more than 240 MWp large PV plants and about 130 MWp self-producing plants 

were built. Together, they secure an annual production of 550 GWh or 8% of the electricity production 

consumed per year. The state-owned Albanian Electro Energy Corporation KESH has completed a 

significant investment into solar PV. The orientation towards solar PV is also seen in the creation of 

more than 30 new companies131. On the consumption side, the introduction of bidirectional flow by the 

Albanian Energy Commission has allowed the introduction of a clean net metering that has 

incentivised the installation of PV panels and has therefore boosted the usage of solar energy in the 

country.  

While manufacturing of solar PV and wind energy technology is globally concentrated in a few 

countries, there are several solar thermal technology manufacturing companies manufacturing system 

components in Albania. 

In an ETF study on Future skill needs in the Albanian energy sector132, technologies were extracted 

from patents. The technologies relevant for Albania related to solar energy can be summarised as 

listed below: 

Solar panel, collector, cell  
Heat exchanger 
Photovoltaic module, cell, panel, circuit, array 
Photovoltaic power generation system 
Light receive surface 
Solar receiver 
Heat collector 

Photoelectric conversion element  
Storage battery 
Heat absorption body 
Reflective layer 
Electrical energy storage device 
Solar thermal power generation 

In the ETF study, once technologies had been extracted from patents, using semantic matching 

algorithms (i.e. algorithms able to find semantic connections between different concepts based on 

contextual information), they were compared with the occupations listed by the European occupational 

classification system (ESCO). Then, the main ESCO occupations were grouped according to four 

main branches of the occupational classification: 

Á science and engineering professionals: energy engineer, solar energy engineer, civil engineer, 

energy system engineer, electric power generation engineer, renewable energy engineer, 

mechanical engineer; 

Á science and engineering associate professionals, such as energy assessor, energy analyst, energy 

conservation officer and solar power plant operator; 

Á medium and low-skilled occupations, including solar energy technician and control panel 

assembler; 

Á managers and business-related profiles, such as energy manager and manufacturing manager.  

Normalisation of values was made with respect to the occupational profile of the energy engineer. 

Among the first positions of the ranking there are two occupations that are specific to the solar cluster 

 
130 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
131 Idem 
132 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
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and that belong respectively to the categories of professionals and associate professionals: solar 

energy engineer and solar power plant operator. These profiles are particularly relevant for the cluster 

since they have, on the one hand, the skills to design and implement systems for generating and 

optimising electricity obtained from solar energy and, on the other, the skills to operate and maintain 

the devices and equipment needed for the operation of the system itself. 

Figure 1. Ranking of relevant job profiles for the solar energy cluster (on the basis of the 

technologies they correlate with) 

 

4.1.2 Wind power133 

The Albanian government has a target to generate 5% of all electricity from wind farms by 2030. 

Despite its great potential, wind energy production has not taken off ye 

In an ETF study on Future skill needs in the Albanian energy sector134, technologies were extracted 

from patents. The technologies relevant for Albania related to wind power can be summarised as 

listed below: 

Wind turbine generator 
Rotor blades 
Wind turbine rotor 
Horizontal axis wind turbine 
Speed gearbox 

Synchronous generator 
Wind turbine nacelle 
Rotating hub 
Gearbox housing, input shaft 
Wind turbine tower 

In the ETF study, once technologies had been extracted from patents, using semantic matching 

algorithms (i.e. algorithms able to find semantic connections between different concepts based on 

contextual information), they were compared with the occupations listed by the European occupational 

classification system (ESCO). Then, the main ESCO occupations were grouped according to three 

main branches of the occupational classification: 

Á science and engineering professionals: wind energy engineer, civil engineer, energy engineer, 

mechanical engineer, renewable energy engineer, electric power generation engineer, electrical 

engineer, power distribution engineer, commissioning engineer; 

 
133 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
134 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
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Á science and engineering associate professionals, such as power production plant operator, power 

plant control room operator, electrical engineering technician; 

Á medium and low-skilled occupations, including wind turbine technician, electromechanical 

equipment assembler, electricity distribution worker.  

In the wind energy generation sub-sector, the highest relevance value was obtained by ówind energy 

engineerô, which is a high-level profile with skills specific to the wind energy cluster (see Figure 2). 

According to ESCO, these skills are necessary for the design and implementation of the wind power 

plant, and they are related not only to the installation of the plant but also to the search for the most 

suitable locations and to testing for increasingly performant solutions. If the adoption of wind energy in 

Albania continues to grow, the demand for wind energy engineers is expected to rise, as is the 

demand for the other professions that rank high in the chart below. However, it must be noted that 

increasing demand is also associated with civil engineers and mechanical engineers, professions not 

specifically related to the wind sector: the reason is the transversality of competences possessed by 

the two profiles, which are needed for support work such as the construction of plants or the correct 

functioning of gears in wind turbines. 

Figure 2. Ranking of relevant job profiles for the wind energy cluster (on the basis of the 

technologies they correlate with) 

 

4.1.3 Hydropower135 

The biggest facilities in Albania are for production of hydropower energy. State owned production of 

hydroelectric power from large plants continues to dominate. The creation of the Albanian Power 

Exchange (ALPEX) has also made it possible for the private sector to take a more active role in the 

hydro-electric sector with investments in small hydro-electric plants. The number of small hydro plants 

has significantly increased and in recent years have produced half of the green power provided by the 

Drin River Cascade. However, due to their negative environmental impact, the government 

discourages investments in small and medium-sized hydropower plants and is now giving licenses to 

hydropower plants with at least 8/10 MW of nominal installation capacity. As a result, although 

hydropower remains important for Albania, future private investments in hydropower are unlikely. 

 
135 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
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In an ETF study on Future skill needs in the Albanian energy sector136, technologies were extracted 

from patents. The technologies relevant for Albania related to hydropower can be summarised as 

listed below: 

Hydraulic pump 
Water turbines and blades 
Hydraulic actuator 
Hydraulic circuit 

Heat pump 
Hydroelectric turbine 
Heating/cooling system 
Pump turbine 
Hydraulic power unit 

In the ETF study, once technologies had been extracted from patents, using semantic matching 

algorithms (i.e. algorithms able to find semantic connections between different concepts based on 

contextual information), they were compared with the occupations listed by the European occupational 

classification system (ESCO). Then, the main ESCO occupations were grouped according to four 

main branches of the occupational classification: 

Á engineering professionals include various branches of engineering, such as mechanical engineer, 

energy engineer, water engineer, civil engineer, renewable energy engineer, energy system 

engineer;  

Á associate professionals such as hydropower and water plant technicians, and some operator 

profiles such as wastewater treatment operator, hydroelectric plant operator, water treatment 

system operator;  

Á medium and low-skilled occupations, including service workers such as pump operators and 

waterway construction labourers; 

Á managers and business-related profiles such as manufacturing manager and renewable energy 

consultant. 

Mechanical engineer and energy engineer are in the first two positions in the relevance ranking, 

confirming their transversal skill profile. In the subsequent positions, it is possible to find professional 

profiles that are more specific to the cluster. Water engineers have skills that are related to the 

infrastructural aspect of water resource management; in addition to the design and development of 

water management projects, water engineers have the skills to maintain, repair, and build structures 

that control water resources, such as bridges, canals and dams. Hydroelectric technicians deal with 

the installation and direct maintenance of systems in hydroelectric power plants by ensuring that the 

turbines are operating in compliance with regulations 

  

 
136 Idem  
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Figure 3. Ranking of relevant job profiles for the hydropower cluster (on the basis of the 

technologies they correlate with) 

 

4.1.4 Geothermal energy 

According to the United Nations Economic Commission for Europe (UNECE), the lack of worldwide 

standards, guidelines, and codes has hampered consistent and comparable estimation and reporting 

of the geothermal potential, especially in small countries such as Albania. However, the presence of 

multiple geothermal sites, containing water reaching temperatures of up to 90 °C, geothermal energy 

has the potential to contribute to energy production in Albania137.  

In an ETF study on Future skill needs in the Albanian energy sector138, technologies were extracted 

from patents. The technologies relevant for Albania related to geothermal energy can be summarised 

as listed below: 

Energy accumulator 
Heat exchanger 
Heat accumulating pipe 

Heat accumulator 
Roaster module 
Steam turbine generator 
Heating system 

In the ETF study, once technologies had been extracted from patents, using semantic matching 

algorithms (i.e. algorithms able to find semantic connections between different concepts based on 

contextual information), they were compared with the occupations listed by the European occupational 

classification system (ESCO). Then, the main ESCO occupations were grouped according to four 

main branches of the occupational classification: 

Á science and engineering professionals: energy engineer, energy system engineer, civil engineer, 

mechanical engineer, electric power generation engineer, thermal engineer; 

Á science and engineering associate professionals, such as energy analyst, energy assessor, 

domestic energy assessor, geothermal power plant operator, hydropower technician; 

Á medium and low-skilled occupations, including heating engineer; 

 
137 Frasheri A. (2004) ï International Geothermal Days POLAND 2004. Zakopane, September 13-17, 2004 International 

Workshop on Geothermal Energy Resources in Central and Eastern European Countries: State-of-the-Art and 

Possibilities for Development. Available here 
138 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

http://www.lovegeothermal.org/pdf/IGAstandard/ISS/2004Poland/1_frasheri.pdf
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf


 

 
 

 SKILLS FOR SMART SPECIALISATION IN ALBANIA   |   35 

Á managers and business-related profiles, such as energy manager, manufacturing manager, 

operations manager. 

The professional figure that clearly emerges above the others is the energy analyst. Energy analysts 

are key figures in the process of improving the efficiency and modernisation of the electricity production 

system. Their skills are related to the analysis of existing energy systems and they participate in the 

development of policies regarding the use of traditional sources of energy. They work on efficiency 

improvements and recommend cost-effective alternatives. It is also interesting to note the presence of 

a managerial profile within the first three positions: energy managers are involved in implementing 

policies for increased sustainability and to minimise cost and environmental impact by coordinating 

energy use. 

Figure 4. Ranking of relevant job profiles for the thermal energy cluster (on the basis of the 

technologies they correlate with) 

 

4.1.5 Biomass 

Biomass is one of the most used sources of renewable energy in Albania. Solid biomass, mainly high-

value stem wood, dominates in Albania. However, current use of woody biomass exceeds annual 

forest growth increment by 46%139. For sustainable biomass energy, a move toward replacing woody 

biomass with forest residues i.e. portions of trees that remain after logging, thinning, or sawmilling. 

According to IRENAôs CESEC study (2020)140 projections, biogas and biomass power production 

could reach 86 MW (495 GWh annually) by 2030. Additionally, liquid biofuels are estimated to be able 

to meet 8% (4 PJ) of the transport fuel demands by 2030. The main source of heating in Albanian 

households in 2022 was firewood (49.3%), followed by electricity (46.3%), and gas in cylinders 

(4.0%)141.  

According to the European Commissionôs Clean Energy Technology Observatory, the main 

technologies related to biomass are142. 

 
139 Republic of Albania Ministry of Infrastructure and Energy (2023). National Agency of Natural Resources. Renewable 
Energy Progress Reports 2020-2021. Available here 
140 European Commission-IRENA (2020). Renewable Energy Prospects for Central and South-Eastern Europe Energy 
Connectivity (CESEC). ISBN: 978-92-9260-270-3. Available here 
141 INSTAT Institute of Statistics (2023). Regional Statistical Yearbook 2023: 
https://www.instat.gov.al/en/publications/books/2023/regional-statistical-yearbook-2023/ 
142 European Commission (2023). Clean Technology Observatory. Bioenergy in the European Union. Status report on 
technology development, trends, value chains & market. Available here 

https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/RESProgressReport_Albania-2020-2021.pdf
https://www.irena.org/Publications/2020/Oct/Renewable-Energy-Prospects-for-Central-and-South-Eastern-Europe-Energy-Connectivity-CESEC
https://www.instat.gov.al/en/publications/books/2023/regional-statistical-yearbook-2023/
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/clean%20energy%20technology%20observatory%20bioenergy%20in%20the-KJNA31709ENN.pdf
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Anaerobic digestion and biogas upgrading: 

Á Anaerobic digestion and biogas upgrading 

Thermochemical processing: 

Á Direct combustion  

Á Pyrolysis 

Á Hydrothermal processing 

¶ HydroThermal Carbonization (HTC) 

¶ HydroThermal Gasification (HTG) 

¶ HydroThermal Liquefaction (HTL)  

Á Gasification (fuel gas i.e. syngas) 

Intermediate bioenergy carriers: 

Á Biomass pre-treatment 

Á Biogas upgrading to biomethane 

Á Bio-oil upgrading 

Á Bio-crude upgrading to bioliquid intermediates  

Á Syngas upgrade to synthetic natural gas 

Remote sensing technologies such airborne and 
terrestrial scanning LiDAR (retrieval of forest 
aboveground biomass and stem volume)143 

The supply of woody biomass is not well developed in Albania and there is a shortage if skills and 

equipment for residue logistics and processing, as well as for energy crop cultivation144. The use of 

energy crops and agricultural residues for energy is almost non-existent, and there are no skilled 

professionals in energy-crop storage and sales operations. Farmers lack knowledge of agricultural 

residue collection and processing such as gathering, packaging, transporting and storing agricultural 

biomass, as well as modern agricultural equipment that allows for the joint collection of grain and 

residues, and increased collection rates145. 

4.1.6 Raw materials 

The raw material sector is part of the Growth plan priorities for the Western Balkans which aims to 

provide the region with some preliminary advantages of EU integration, boost economic growth and 

accelerate essential socio-economic advancements. 

Key raw materials extracted in Albania include chromium, copper, iron-nickel, and nickel-silicate, 

which are critical various industries, including steel production, electronics, and energy storage. 

Albaniaôs mineral processing capacity is, with most raw materials being exported without added value. 

Despite its significant mineral wealth, Albaniaôs mineral processing capacity remains low, with most 

raw materials being exported without added value. 

Mining activity is mainly focused on the extraction of minerals of chromium, copper, iron-nickel, and 

nickel-silicate. However, mineral processing in the country is low. The current state of the geological 

and exploitable reserves of different minerals, their degree of processing and the profit realised make 

it necessary to undertake further geological mining and technological studies, as well as carry out 

different research works to enable the addition of the amount of different ore reserves, the use of 

minerals with low grade and their rational processing.  

While state-owned enterprises have dominated Albaniaôs extractive sector, the government is 

promoting privatisation to stimulate development and job creation. Domestic and foreign investment in 

mining have led to the sectorôs growth, furthering the need for transparent and accountable 

management. At present, private investments enable the enrichment of chrome and copper ore and 

ferrochrome production. 

Mining and quarrying accounted for 2.2% of GDP in 2021 and for 11.4% of total exports in 2022146. In 

2022, chromium ore was the 8th most exported product in Albania. Albania was the fourth-largest 

exporter of chromium ore globally, selling primarily to China, Italy, France, Japan, and Bulgaria. At the 

same time, Albania as the 23rd largest exporter of ferroalloys in the world.  

Currently Albania has 552 mining licences under development, from which 260 are exploitation 

licences for chromium, nickel and cooper while the other licences are for limestone, marbled lime- 

 
143 JRC (2020). The Biomass of European Forests. n integrated assessment of forest biomass maps, field plots and 
national statistic. Available here 
144 World Bank (2017). Biomass-Based Heating in the Western Balkans ï A Roadmap for Sustainable Development. 
Available here 
145 Idem 
146 INSTAT 

file:///C:/Users/PVU/Downloads/jrc_techincal_report_biomass_online.pdf
https://europeantrainingfoundation-my.sharepoint.com/personal/pirita_vuorinen_etf_europa_eu/Documents/Albania/World%20Bank%20Document
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stone, gypsum, sandstone, lignite, clay, bituminous sand and quartz. These figures show how 

fragmented the mining operations are in Albania. In the meantime, there are only nine prospecting 

exploration licences (chromium, copper, one for lithium) which highlights the challenge to incentivise 

companies and encourage exploration of new mineral deposits.  

Geological surveys have discovered substantial reserves of chromium, ferronickel, copper, 

titanomagnetite, bitumen, and non-metallic minerals such as limestone or decorative stones. 

Exploration activities are rather challenging in most potential geological reserves and all new 

extraction projects must include an assessment of possible environmental and social impacts. 

The technologies relevant for Albania related to raw materials can be summarised as listed below: 

Artificial intelligence (AI) technologies in exploration 
Data analysis and management (data mining, and 
predictive analytics are crucial for optimising resource 
extraction and processing) 
Bio-inspired, modular and reconfigurable robots for 
mining small and difficult-to-access deposits147 
Tools for mining safety, environmental monitoring and 
mineralogical mapping in real time 
Satellite remote sensing  
LiDAR (Light detection and ranging) 

Geophysical and remote sensing with drones (UAVs) 
Automation and robotics148  
Machine learning algorithms for geochemical-geological-
geophysical data interpretation149 
Cybersecurity150   
Airborne electromagnetics151  
Airborne magnetometry 
Airborne radiometrics 

For Albania to capitalise on its critical raw material potential, companies need workers with the right 

skills. A more systematic approach is needed to keep up with the rate of technological change, and 

the need to mitigate and adapt to climate change, including move to cleaner energy.  

Launching of national re-skilling and up-skilling programmes to take advantage of the newly 

established Raw Materials Academy and European Battery Academy will be needed. As an increasing 

number of modern mining operations will be automated, equipment operators will replace hands-on 

miners. In the recycling sector the recycling of metals and minerals became much more complex, 

moving from basic scrap collection into a mix of operations supported by reverse engineering and 

materials engineering, under the framework of circular economy. 

The EU must invest in skills to strengthen the uptake and deployment of breakthrough technologies in 

critical raw materials and promote skills relevant to the workforce in critical raw material supply chains. 

On 9 December 20204, the European Commission launched a Raw Materials Academy which is 

supported with ú10 million from the Single Market Programme and Horizon Europe. The Academy will 

develop learning content and credentials to meet the skills gap along the raw materials value chain. It 

will support the upskilling and reskilling, by education and training providers in EU Member States, of 

the workforce required in the EU for, among others, exploration, extraction, processing, and recycling 

of raw materials152. 

  

 
147 European Commission (2023). CORDIS Results Pack on sustainable mineral extraction. A thematic collection of 
innovative EU-funded research results. Innovative solutions for sustainable raw materials extraction. ISSN 2599-8293. 
Available here 
148 CEDEFOP, Skill shortages in Europe: Which occupations are in demand ï and why. Available here 
149 European Commission (2022). CORDIS Results Pack on mineral exploration. A thematic collection of innovative EU-
funded research results. Sustainable innovative solutions for mineral exploration. Second edition. ISSN 2599-8293. 
Available here 
150 CEDEFOP, Skill shortages in Europe: Which occupations are in demand ï and why. Available here 
151 https://www.infactproject.eu/wp-content/uploads/2020/12/infact_d6.15_techwatch-report_final.pdf 
152 European Commission. Press release. 9th Raw Materials Week focuses on international partnerships and launches 
the new European Raw Materials Academy. 09.12.2024. Available here 

https://publications.europa.eu/resource/cellar/5e2355a1-8e6c-11ee-8aa6-01aa75ed71a1.0001.03/DOC_1
https://www.cedefop.europa.eu/en/news/skill-shortages-europe-which-occupations-are-demand-and-why
https://publications.europa.eu/resource/cellar/caf99082-db12-11ec-a95f-01aa75ed71a1.0001.03/DOC_1
https://www.cedefop.europa.eu/en/news/skill-shortages-europe-which-occupations-are-demand-and-why
https://www.infactproject.eu/wp-content/uploads/2020/12/infact_d6.15_techwatch-report_final.pdf
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_6273


 

 
 

 SKILLS FOR SMART SPECIALISATION IN ALBANIA   |   38 

4.1.7 Sustainable forest management 

According to INSTAT, Albaniaôs forests and pastures cover an area of ca. 1 732 thousand ha, 

representing 60.2% of the countryôs total area. The overall volume of forests in Albania is estimated at 

around 54,063,000 cubic meters, of which 47.1% are natural. The vast majority of forests are public 

(97%), and only 3% are private. The publicly owned forests are managed mainly by municipalities 

(77%), except for forests within protected areas (20%) that are managed by the National Agency for 

Protected Areas153. 

The main technologies related to sustainable forest management in leading EU member in the domain 

states are listed below154: 

Close ranged sensing technologies:155 

Á Ground-level mobile mapping system (MMS) (using 

various sensors like GPS, LiDAR, cameras, and 

accelerometers, all mounted on moving platforms)156 

Á Terrestrial laser scanning (TLS) (performed from the 

ground or from unmanned aerial vehicles)157 

Á Close-range/terrestrial photogrammetry158 

Including Unmanned Aerial Vehicle (UAV) based close 
range technologies: 

Á UAV photogrammetry 

Á Multispectral (MS) 

Á Laser scanning (LS) 

Á Hyperspectral scanning (HS) 

Á Synthetic aperture radar (SAR) imagery 

Á Mobile laser scanning (MLS) 

Á Hyperspectral LiDAR (HSL) 

Á Simultaneous localisation and mapping (SLAM) 

Remote sensing technologies:159 

Á Satellite imaging such as Geographical Information 

Systems (GIS) 

Á GPS technologies e.g. to track where every tree is 

planted on a forest restoration project and compare 

that to the original planting plan. 

Á Airborne Laser Scanning (ALS) 

Á Optical imaging systems (passive) such as 

multispectral and hyperspectral sensors 

Á Synthetic aperture radar (SAR) systems 

Á Active sensors such as Light Detecting and Ranging 

(LiDAR) 

Á Photogrammetric remote sensing160 

Albania has established a national forest information system, which supports the forest data 

management and unification of forest cadastre data. The Albanian Forest Information System (ALFIS) 

is a web-system (in Albanian and English) with a server hosted at the National Agency for the 

Information Society (AKSHI). It aims to support the management of geo-information and data 

information of the Forest and Pasture Fund, regardless of ownership. The Forest and Pasture Data 

System is administered by the National Forest Agency and the Ministry of Tourism and Environment. 

The main users are municipalities, private owners, the National Agency for Protected Areas, the 

Faculty of Forest Sciences and other stakeholders interested in the field of forests. 

The European Commissionôs proposed new law on a monitoring framework for resilient European 

forests builds on existing national systems and monitoring schemes. Adequately implementing ALFIS 

would enable including Albania in the Forest Information System for Europe (FISE), a common 

database on forest information. The aim of FISE is to facilitate expert knowledge sharing, research 

and innovation through the FISE platform, helping users better understand the complex changes and 

 
153 Regional Rural Development Standing Working Group in SEE (SWG) (2022). Sustainable forest management in the 
Western Balkan region. Available here: here 
154 Applications in Remote Sensing to Forest Ecology and Management 
Applications in Remote Sensing to Forest Ecology and Management - ScienceDirect 
155 IEEE Geoscience And Remote Sensing Magazine (2022). Close-Range Remote Sensing of Forests. Available here 
156 National Land Survey of Finland (2024). Benchmarking of Laser-Based Simultaneous Localization and Mapping 
Methods in Forest Environments. Available here 
157 University of Helsinki (2021). Press release. Lasers digitise forests and measure variation in tree water content. 
Available here 
158 Luonnonvarakeskus (2017). Improving Finnish Multi-Source National Forest Inventory by 3D aerial imaging. Available 
here 
159 European Commission (2023). Support for the impact assessment of the legislative proposal for a new EU framework 
on forest monitoring and strategic plans. Available here 
160 Luonnonvarakeskus (2017). Improving Finnish Multi-Source National Forest Inventory by 3D aerial imaging. Available 
here 

https://westernbalkans-infohub.eu/wp-content/uploads/2024/10/Sustainable-forest-management-in-the-western-balkan-region.pdf
https://www.sciencedirect.com/science/article/pii/S2590332220302062
https://elib.dlr.de/186982/1/Close-Range_Remote_Sensing_of_Forests_The_State_of_the_Art_Challenges_and_Opportunities_for_Systems_and_Data_Acquisitions.pdf
https://helda.helsinki.fi/items/9fac93cb-153c-4596-974f-49fe131ef1f9
https://www.helsinki.fi/en/news/life-sciences/lasers-digitise-forests-and-measure-variation-tree-water-content
https://jukuri.luke.fi/handle/10024/540494
https://environment.ec.europa.eu/system/files/2023-11/Report%20-%20support%20for%20the%20Impact%20Assessment%20of%20the%20proposal.pdf
https://jukuri.luke.fi/handle/10024/540494
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challenges facing forest ecosystems and their management. The platform will underpin the European 

Green Deal and the development of the expected new EU forest and biodiversity strategies. 

Forestry technicians are at the core of sustainable forest management in Albania. As technology 

advances, their role will evolve to include data-driven decision-making. Forestry technicians will 

increasingly be required to use sensing technologies which allow for more accurate data and 

optimisation of forestry operations for increased sustainability. The future of forestry will increasingly 

rely on technology trends emerging as a result of digitalisation, such as Artificial Intelligence (AI) and 

Machine Learning (ML). These technologies can quickly process vast amounts of forest data, helping 

technicians identify patterns and trends that might otherwise go unnoticed. AI can also help automate 

routine tasks, allowing forestry technicians to focus on strategic decision-making. 

While technology brings many benefits to forestry, it also comes with challenges. Increased 

productivity through mechanisation and digitalisation has resulted in decreased employment 

opportunities. Additional training and certification programmes for forest workers, forest engineering 

graduates and apprenticeship programmes for students are needed. As more tasks become 

automated through technology, some traditional roles in forestry could become obsolete while at the 

same time new tech-driven opportunities for skilled professionals are emerging, offering a new path for 

career growth. At the same time, an ageing workforce is a threat to the future of the sectorôs 

workforce. 

4.1.8 Technology related skills and occupations in demand 

Technology-related occupations comprise sets of tasks for managing and using a given technology. It 

is assumed that the growing interest in a particular technology will lead, sooner or later, to a growing 

need for professionals able to use that technology. The scale of demand may vary for a number of 

reasons, but if that technology is adopted in Albania, the occupations and competences related to that 

technology will be needed at least to a certain extent.  

As technologies are adopted, the skills needed to build, operate and maintain energy facilities are the 

same as needed anywhere else in the world. This move towards renewable energy is creating a 

corresponding increase in demand for associated technologies and skills, as follows: 

Á engineers and technicians (primarily); 

Á manufacture and distribution of renewable energy equipment; 

Á renewable energy project development; 

Á construction and installation work associated with the development of renewable energy capacity; 

Á operation and maintenance of renewable energy facilities; 

Á cross-cutting activities contributing to more than one of the other value chain stages. 

The employment associated with any individual renewable energy installation is heavily front-loaded. 

Relatively large numbers of skilled people are employed during construction, installation, and 

renewable energy project development. Once the installation is operational, much smaller numbers 

are required in operations and maintenance. These jobs are most likely to continue to exist for the 20- 

to 30-year lifetime of the installation phase, however. Ongoing employment associated with a bio-

energy installation is typically much higher than for other renewable energy technologies because of 

substantial employment in growing and harvesting biomass. 

The ETF study (2022) on the future skill needs in the Albanian energy sector conducted an analysis of 

European patents (i.e. filed at the European Patent Office) relating to the energy sector. The patents 

were analysed based on the assumption that those technologies are most likely to be a reference 

point for Albania as well. Based on the patent clusters identified, the most relevant technologies under 

each cluster were identified.  

The same study provided a visual understanding of the most relevant occupations in the sector. 

Figures 1 and 2 below provide rankings for the relevant high-skilled and medium-skilled occupations. 
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Figure 5: Ranking of relevant high-skilled occupations for the energy sector as a whole 

(professionals and associate professionals) from ESCO (on the basis of the technologies they 

correlate with)161 

 

 

Figure 6: Ranking of relevant medium-skilled and low-skilled occupations from ESCO (on the 

basis of the technologies they correlate with)162 

 

  

 
161 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 
162 ETF (2021). Future skill needs in the Albanian energy sector. Final report. Available here 

https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf
https://www.etf.europa.eu/sites/default/files/2022-03/Future%20of%20skills_Energy%20sector%20in%20Albania_EN_0.pdf

