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Executive Summary 

 

The present Deliverable Report on Training Needs Analysis (D5.1) provides a detailed description 

of the preliminary study conducted to determine the target segments of the SKILLBILL project. These 

segments will be used to tailor the design and implementation on training courses of the end usersô 

actual needs, in the context of WP5 ñSkilling, Reskilling and Upskilling: Vocational Education and 

Trainingò.  

The analysis assesses the target usersô current and expected skills, their training needs, and 

expectations. It also benchmarks with comparable extant training experiences, with the aims of 

increasing awareness and knowledge on Renewable Energy Sources (RES), and improve the 

overall quality of the courses and materials produced.  

The focus of this Deliverable is two-fold: 

- Illustrating the main results of a desk analysis, which was conducted with the purpose of 

investigating the normative / policy framework on the Green Economy and the Green 

Transition, and their impact on the labour market. In particular, the analysis ponders how the 

shift to Circular Economy and Clean Energy that characterises the ever-changing economic 

landscape will push workers and employees from the sectors invested by these 

transformations to expand and update their skills. This section also outlines the most 

requested skills, knowledge and competences in the Green Economy. 

- Describing the indications derived from a batch of interviews with relevant stakeholders, 

technicians and professionals from the RES and Public Administration (PA) sector from the 

nations participating in the project. 

  

A short description of Project SKILLBILL and its objectives, focussing on the activities of WP5 

ñSkilling, Reskilling, Upskilling: Vocational Education and Trainingò, which rest upon the results of 

the preliminary analysis of T5.1, is provided in the opening paragraphs.  



D5.1 :  Repor t  on  T ra in ing  Needs Analys i s ,  21/04/2023  

 

 Page  8 

 

 

1. Introduction 

 

1.1 SKILLBILLôs project and goals 

SKILLBILL (Skills to boost innovation and professional fulfilment in a sustainable economy) is a 36-

month project funded by the Horizon Europe programme. Its overall objective is developing a 

substantial foundation for the growth and acceleration of the deployment of renewable energies. 

SKILLBILL intends to do so by engaging stakeholders at all levels, diffusing scientific culture, and 

skilling multi-level workers.  

The idea underlying the project is that knowledge should be  

- Disseminated at different levels 

- Suitable to train a set number of workers  

- Instrumental in increasing awareness on Renewable Energy Sources (RES) 

- A useful contribution to a more social and inclusive Europe.  

The project aims at creating several pathways to foster motivation and involvement in RES, 

regardless of target groupsô initial level of education and working position; the technological potential 

of RES can be harnessed by developing interest in the business and having clear and adequate 

approaches, such as tools and learning modules featuring suitable language. 

SKILLBILL will propose concrete actions to achieve the goal of accelerating the deployment of 

renewable energy at multiple levels: 

- Engaging the stakeholder community 

- Sharing knowledge and peer learning 

- Skilling, upskilling and reskilling 

The engagement of the stakeholder community  will take place through a Stakeholder Joint 

Initiative , i.e. the organisation of working groups focused on different RES technologies. The aim of 

this initiative is two-fold: steering the development of next generation technologies towards 
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sustainability and circularity, and enhancing the discussion on technology drivers and regulatory 

recommendations.  

Sharing knowledge and peer learning  will be conducted through an especially designed Green 

Portal . Validated material on RES, both new and extant, will be uploaded and carefully organised 

for research and consultation. The portal will include educational videos, interviews and training 

lectures, open discussion forums, etc. Partners, users, citizens, students and technology providers 

will have the option to upload materials on the e-platform, and a Scientific Advisory Board comprising 

experts, researchers, professors of several Universities from different EU countries will validate the 

material to ensure its quality.  

The final goal of SKILLBILL focuses on skilling, reskilling and upskilling. It will feature the launch 

of education programmes for the development of skills on RES in different target user groups: 

- Young people interested in learning more on RES skills and technologies for career and 

professional development; 

- Adults (unemployed or at risk of losing their jobs) who need to acquire new competences in 

order to stay competitive in their workplace; 

- People who are already employed (e.g. public administration technicians, professionals from 

the RES sector, etc.) and willing to update their competences to advance their careers and 

improve their service.  

Flexible provision methods such as modular courses or distance learning, new technologies such as 

virtual reality, and a dedicated e-learning platform will facilitate the participation in SKILLBILL 

education programmes. 
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1.2 Focus on WP5 ñSkilling, reskilling and upskilling: Vocational 

Education and Trainingò 

 

SINERGIE leads WP5 ñSkilling, reskilling and upskilling: vocational education and trainingò, which 

lasts from the beginning of the project to Month 33, almost its end.  

This WP aims to achieve two Significant Objectives (SOs) at EU level: 

- SO4: developing a technical, practical, and permanent Vocational Education Training (VET) 

programme on RES; 

- SO5: reducing gender gap in Science, Technology, Engineering, Mathematics (STEM).  

Broadly speaking, WP5 consists in the implementation SKILLBILL training programme and content 

targeted to adult learners and professionals. The training actions will be developed using the ADDIE 

methodology  (Analysis, Design, Development, Implementation and Evaluation). The leading 

Partner will design training curricula and analyse the interactions with the e-learning platform, the 

learning experience and contents following an analysis of the needs and requirements of potential 

users. The results of the analysis will be developed and integrated into the digital environment 

provided for the delivery of the training.  

WP5 is segmented in the following tasks and subtasks: 

- T5.1 ñSegmentation and Training Needs Analysisò, which Chapter 3 of this Deliverable 

discusses in greater detail. 

- T5.2 ñCurriculum and Content Designò: 

 T5.2.1 ñTraining schemes for PA and techniciansò: results of T5.1 will help establish 

the training coursesô programmes and methodologies, and clarify the training 

objectives of each course.  

 T 5.2.2 ñInstructional designò: the goal of this Task is employing storyboard design to 

define the usersô journey, their interactions inside the platform and the digital learning 

materials.  
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 T 5.2.3 ñContent designò: implementation of training materials and support inside the 

platform.  

- T5.3 ñPiloting and Validation of Training Coursesò: 

 T 5.3.1 ñTrain the trainersò: trainers will be selected for each Partner country. Trainers 

will be introduced to the scope of the project and familiarise with the best ways to use 

the training material developed thus far during specific training sessions. 

 T 5.3.2 ñReplicationò: potential adaptation, coordination of translations and replication 

of the course in other, non-partner countries.  

 T 5.3.3 ñMonitoring and evaluationò: training activities will be constantly monitored. 

The collection of data will be useful to assess criteria such as the usability of digital 

tools, evaluation of the learning experience, teaching performance of the trainers, 

user satisfaction, overall evaluation of the course, platform and contents.  
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2. Desk Research 

The desk analysis we performed investigates the current normative and policy framework on Green 

Economy and Green Transition, and the significant impact that these transformations will have on 

the labour market. More specifically, it concentrates on how this Double Transition impacts workers 

and employees of several sectors of the Economy. Besides the more obvious choice of Renewable 

Energy, it takes into account sectors such as Automotive, Road transportation, Coal, Oil & gas, etc. 

Workers of these areas need to upskill, reskill, and train to keep up with a constantly changing 

economic landscape. They need to develop new skills and competences to thrive in their respective 

careers.  
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2.1 Normative and Policy Framework 

 

2.1.1 EU-level and National Policies for a Green Transition 

The 2030 Agenda for Sustainable Development , adopted by the United Nations in 2015, 

introduces the Sustainable Development Goals (SDGs) and sets out a reference for all national and 

local policy measures on sustainability. Its 17 goals are a call to action to all countries on the 

necessity to deal with the most urgent topics at an international level. For example, Goal 7 illustrates 

the right to clean and affordable energy, requiring countries to act and ensure access to reliable, 

sustainable and modern energy sources for all.  

With the European Green Deal 1, the EU established the ambitious and binding target of reaching 

carbon neutrality by 2050 in all member states. It also confirmed the adoption of a sustainable 

development model through clean digital technologies, and paved the way for a European action 

aimed at an efficient use of resources. This goal is to be reached through a circular and sustainable 

economy. Although one of the sectors most directly impacted by the Green Deal is the Energy 

Sector, the Green Transition will impact on all economic sectors, their business models and related 

public policies. A shift from a linear model to circular economy is necessary to achieve climate 

neutrality.  

The Annual Sustainable Growth Strategy 2021 2 clarified the goals of National Recovery and 

Resilience Plans (NRRPs). According to this document, the use of clean technologies, renewables 

and hydrogen is also part of the objectives of the European Green Transition. The Strategy 

recommends the enactment of significant reskilling and upskilling actions, requiring investments from 

all Member States to spread and strengthen green skills among the working population and the 

European citizens.  

 

1 Communication from the Commission (COM/2019/640 final) of 11/12/2019: https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN  

2 Communication from the Commission (COM/2020/575 final) of 17/09/2020: https://eur-lex.europa.eu/legal-

content/en/TXT/?uri=CELEX%3A52020DC0575  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52020DC0575
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52020DC0575
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ñFit for 55: delivering the EUôs 2030 Climate Target on the way to climate neutrality3ò is the 

EU plan for a Green Transition. Its aim is providing the EU with a set of binding norms regarding 

climate, energy, transportation and tax system. The final goal of these norms is reducing emissions 

by at least 55% by 2030 at European level, as an intermediate step towards climate neutrality to be 

achieved by 2050. In the EU, the percentage of energy generated from renewable sources is 

currently around 19%, with the objective of reaching 32% by 2030. This mission is aided by the fact 

that the cost of clean energy is now cheaper than that of energy produced from fossil fuels in almost 

all economic sectors.  

The New Skills Agenda for Europe 4, launched in July 2020, testifies to the engagement of the 

European Commission with the issues of skills development and training. As per the documentôs 

own statements, 120 million of European citizens will need to upskill or reskill over the next few 

years. Therefore, the new pact for skills should be transversal to all economic sectors and open to 

all stakeholders. The Agenda underlines that some priority economic sectors should be targeted 

before others, because in their case upskilling and reskilling require ambitious strategies. 

Constructions, Automotive and Transportation, for example, call for an imminent electrification and 

the exploration of alternative solutions for the fuel systems.  

The Commission sees the role of education and training as crucial, and identifies some priority axes: 

a green strand within the Erasmus+ Programme, the development of the European Education for 

Climate Coalition, and a special attention devoted to green skills targets. The Skills Agenda 

concentrates on five main actions: 

 Establishment of a green skills taxonomy; 

 Agreement on indicators for the monitoring and the statistical analysing of green skills; 

 Development of a European Green Skills Framework; 

 
3 Communication from the Commission (COM/2021/ 550 final) of 14/07/2021: https://eur-lex.europa.eu/legal-

content/EN/ALL/?uri=COM:2021:550:FIN  

4 https://ec.europa.eu/social/main.jsp?catId=1223  

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2021:550:FIN
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2021:550:FIN
https://ec.europa.eu/social/main.jsp?catId=1223
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 Development of basic green skills for the labour market to guide training in all economy 

sectors; 

 Integration of environmental and climate considerations at all levels of training, with a special 

emphasis on raising the level and diffusion of STEM studies, especially among young women 

and girls.  

The European Commission, the European Parliament and EU leaders agreed on a set of policies 

that will support the Economyôs recovery from the social and economic drawbacks of Covid-19 

pandemic, and help lay the groundwork for making economies and societies more sustainable, 

resilient and equipped for the ecological and digital transition. 

Next Generation EU 5 is a measure adopted by the European Union which will temporarily feed into 

the EU balance with new funding form financial markets. At a national level, resources will be used 

to power the NRRPs, which are especially focused on the green transition of society and economy, 

with the objective of making the whole system sustainable while at the same time ensuring 

competitiveness. Each NRRP outlines the goals, reforms and investments that a single country plans 

to implement through the Next Generation EU, particularly with regards to some strategic axes such 

as digitalisation, innovation, ecological transition and social inclusion.  

For example, one of the missions of the Italian National Recovery and Resilience Plan , ñGreen 

revolution and ecological transitionò, tackles Renewable Energy Sources (RES), with the aim of 

increasing the quantity of energy produced from renewable sources through: 

- Investments in agrivoltaic development  

- Promotion of renewables for energy communities and self-consumption  

- Support to innovative systems 

From what we have discussed so far, we can conclude that the Green Transition will impact 

significantly on both European and national economic models. Its goal is bequeathing greener 

 
5 https://next-generation-eu.europa.eu/index_en  

https://next-generation-eu.europa.eu/index_en
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countries and more sustainable economies to the future generations. To achieve this goal, we should 

focus on the need to improve the citizensô quality of life, and protect the environment we live in. 

 

2.1.2 Smart Specialisation Strategy (S3) 

Smart Specialisation was developed from the reform of the Cohesion Policy of the European 

Commission. It defines a set of strategies characterised by the identification of areas of intervention 

that are crucial to increase the potential of the European economy. 

It is a place-based approach: itôs built on the assets and resources available to regions and Member 

States, and on their distinctive features and challenges. Its objective is identifying targeted 

opportunities for development and growth. It is structured around a multi-level and multi-stakeholder 

governance, which selects the priorities for investment in Research, Development & Innovation, 

according to the identity of each territory. This can build a competitive advantage in terms of 

sustainability.  

According to the official definition on the S3 platform, a Smart Specialisation Strategy (S3) ñshould 

prioritise domains, areas and economic activities where regions or countries have a competitive 

advantage or have the potential to generate knowledge-driven growth and to bring about the 

economic transformation needed to tackle the major and most urgent challenges for the society and 

the environment.ò6   

These programmes are a unique opportunity to build a framework of correlated actions in to 

strengthen competitive development and foster employment over the course of multiple years. This 

can happen by identifying innovative paths allowing national and local productive activities to keep 

a high positioning on the market, and also supporting organisational innovation. The main goals of 

Smart Specialisation Strategies are: 

- building dynamic and competitive regions, succeeding in fostering employment and 

improving the efficacy of their economic ecosystem; 

 
6https://s3platform.jrc.ec.europa.eu/documents/portlet_file_entry/20125/Implementing+Smart+Specialisation

+Strategies+A+Handbook.pdf/9440b855-4f44-a75a-9c9b-a1f71c3e201e  

https://s3platform.jrc.ec.europa.eu/documents/portlet_file_entry/20125/Implementing+Smart+Specialisation+Strategies+A+Handbook.pdf/9440b855-4f44-a75a-9c9b-a1f71c3e201e
https://s3platform.jrc.ec.europa.eu/documents/portlet_file_entry/20125/Implementing+Smart+Specialisation+Strategies+A+Handbook.pdf/9440b855-4f44-a75a-9c9b-a1f71c3e201e
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- promoting the evolution of the productive system. 

Within each geographical area, S3 originates from a debate among all communities and 

stakeholders involved in innovation and skills development in various capacities: universities and 

Academia, enterprises and start-ups, training centres, research laboratories, associations, 

enterprises, etc. The core of the strategy are the meaningful transformations characterising our era, 

to which S3 tries to provide specific answers. These challenges dictated the definition of priority 

themes within S3, namely: 

- Challenging climate change; 

- Improving digital technologies and applications; 

- Safety at work, in everyday life and social contexts; 

- Well-being of people within the community. 

A common problem that emerged from the analysis of S3s is the general lack of professional 

skills necessary to cope with the double transition (green and digital),  which impacts the nature 

of labour itself. The labour market is currently undergoing major changes in almost all EU Member 

States: several jobs are at risk of disappearing, some others are radically changing, while new 

professional tasks are appearing and will gain an increasing importance over time. The obvious 

impact on employment notwithstanding, the real challenge lies in ensuring an ethical transition 

towards a greener and smarter economy.  

This challenge will be tackled by investing in training and development of new skills among 

workers , to avoid the creation of a large gap between tasks, skills and salaries. In addition, it is also 

crucial that employees understand the need to constantly update their own skills and knowledge in 

order to comply with the rapid changes in their respective professional sectors. At the same time, 

they need to develop some fundamental soft skills whose importance is rarely emphasised, 

especially in technical jobs: creativity, organisational autonomy, problem solving, interpersonal skills, 

etc.  
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Given this general overview, and after considering the priority axes of S3s, we can conclude that 

investing in skills development is essential to reduce the growing mismatch between demand and 

supply in employment. At an educational level, this goal can be achieved by introducing innovative 

study curricula and learning methodologies, which will include a minimum standard of digital, green 

and transversal skills. Involving companies and enterprises into educational systems is also part of 

this strategy.  

To upskilling and reskilling the workforce , SKILLBILL will launch training courses targeted at 

workers and employees of different professional levels and sectors. The purpose of these courses 

is preparing workers and companies to face the increasing innovations and transformations that 

characterise the economic ecosystem all over Europe. To this end, the training offer targeted to 

adults and workers will be improved thanks to a close cooperation between regional planning, 

interprofessional funds, training centres and corporate academies.  
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2.2 Main Trends in the Economic System 

 

The European Green Deal introduces several interconnected transitions constituting a unique great 

transition towards a new model of development, which can be linked to the model of Green 

Economy  firstly adopted by the United Nations Environment Programme (UNEP) in 2011. With 

Green Economy we refer to an economic model aimed at achieving social equality and the well-

being of people, but also at reducing the impact of economic activities on the environment. In this 

process, the evolution of the labour market plays a crucial role, as the model promotes a widespread, 

sustainable and dignified employment system.  

Within the Great Transition , four different transitions can be identified: 

 Decarbonisation, especially in the manufacturing and in the energy production sectors; 

 Circular economy; 

 Transition to a sustainable and smart mobility; 

 Energy Transition  towards cleaner, renewable, inexpensive, safe and accessible energy ï 

a process that is particularly important in countries where the development of renewables is 

crucial to reduce dependence on the import of fossil fuels and to minimize emissions.  

The Great Transition, and all the challenges it entails, is only one of the reasons why a tighter and 

more productive relation between industry, Academia and research institutes should be fostered in 

a Green Economy context. This can be achieved by encouraging Open Innovation and the transfer 

of knowledge as much as possible. It is a well-established fact that the nature of work is changing. 

The same can be said of the skills needed to face the current shifts towards a cleaner economy.  

The increase in the demand for specific Green Skills  at all professional levels is another key 

challenge brought forward by the Green Economy. Consequently, the educational system must offer 

appropriately targeted training paths to respond to this need.  
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In 2019, as part of the EU Green Deal, the Commission also introduced the Just Transition 

Mechanism 7. It ensures a fair transition towards a climate-neutral economy by alleviating socio-

economic impacts. The idea is leaving no one behind. In particular, this system protects the labour 

market because the emerging sectors will require new professional skills and roles that will replace 

the existing ones at greater risk of disappearing. It is thus essential to ensure an ethical development 

enabling a green and just transition in the labour market. This can be achieved by investing in training 

and education, and providing targeted financial support to those regions and economic sectors most 

affected by the Green Transition because of their dependence on fossil fuels and high greenhouse 

gas (GHG) emissions industrial processes. 

Given the EU push towards climate neutrality by 2050, coupled with the shift towards Circular 

Economy, the Green Transition will be characterised by a radical transformation of the energy 

system. According to the Annual Report on Energy Efficiency published by ENEA in 20208, the 

Energy System is responsible for 75% of GHG emissions at EU level. Efforts should therefore focus 

both on industrial processes and on energy retrofit of buildings.  

Changes in the energy system will require:  

- Technological innovations 

- The ability to set up a financial mechanism supporting investments in energy efficiency 

- The involvement of citizens and consumers ï who will increasingly participate in the 

Energy Transition.  

To ensure the effectiveness of these changes, the energy efficiency strategy should be integrated in 

a unique framework for climate neutrality tailored to the specifics of each Member State. This 

integration will be possible with the implementation of national plans for energy and climate. 

 
7 https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-

green-deal/just-transition-mechanism_en  

8 https://www.efficienzaenergetica.enea.it/pubblicazioni/raee-rapporto-annuale-sull-efficienza-

energetica/rapporto-annuale-sull-efficienza-energetica-2021.html  

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://www.efficienzaenergetica.enea.it/pubblicazioni/raee-rapporto-annuale-sull-efficienza-energetica/rapporto-annuale-sull-efficienza-energetica-2021.html
https://www.efficienzaenergetica.enea.it/pubblicazioni/raee-rapporto-annuale-sull-efficienza-energetica/rapporto-annuale-sull-efficienza-energetica-2021.html
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As per the E.U. definition, Circular Economy  is ña model of production and consumption, which 

involves sharing, leasing, reusing, repairing, refurbishing and recycling existing materials and 

products as long as possible. In this way, the life  cycle  of  products  is  extended.  In practice, it 

implies reducing  waste  to a minimum. When a product reaches the end of its life, its materials are 

kept within the economy wherever possible thanks to recycling. These can be productively used 

again and again, thereby creating  further  valueò9. 

The goals of Circular Economy can be summarised as follows:  

1) Protecting the environment by decreasing the use of natural resources and reducing 

greenhouse gas emissions. 

2) Reducing raw material dependence, in the face of a growing global population requiring 

access to a finite amount of natural resources. 

3) Creating jobs and saving consumersô money. The projected number of jobs created by 2030 

in the EU alone as a result of increased competitiveness and innovation as a consequence 

of moving towards a more circular economy is 700.000.10 

 

2.2.1 Green Jobs and Green Skills 

Monitoring the labour market and analysing how it is changing in response to the transformations of 

the Green Transition and the Circular Economy is indispensable to understand the effects of the 

Green Transition on the economic system. 

In 2021, a growing number of job vacancies were classified as Green Jobs. There is a marked 

difference between the industrial sector, especially constructions and mechanics, and the service 

 
9 https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-

definition-importance-and-benefits. 

10 https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-

definition-importance-and-benefits?&at_campaign=20234-

Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=e

u%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4H

x5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE 

http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/573899/EPRS_BRI%282016%29573899_EN.pdf
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits?&at_campaign=20234-Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=eu%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4Hx5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits?&at_campaign=20234-Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=eu%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4Hx5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits?&at_campaign=20234-Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=eu%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4Hx5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits?&at_campaign=20234-Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=eu%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4Hx5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits?&at_campaign=20234-Economy&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=eu%20circular%20economy&at_topic=Circular_Economy&at_location=IT&gclid=CjwKCAjwrdmhBhBBEiwA4Hx5g1b2rTgfKRymhFkMzI0DmqkJaZ9C3TzdkivXDovO_fpOu9xn6u_vdRoC7xoQAvD_BwE
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sector, especially logistics and trade. Green Jobs can be defined as ñdecent jobs that improve 

efficiency in the use of energy and raw materials, limit emissions, minimise waste and pollution, 

protect and restore the ecosystem, and support adaptation to the effects of climate changeò 

(ILO:2016)11. Unlike other professions, Green Jobs are characterised by the demand of both hard 

skills, such as mathematics and IT, and soft skills like problem solving, complexity management, etc. 

For example, the most important company requirements are environmental sustainability and 

inclination towards energy savings. 

The companiesô demand for specific Green Skills  is increasing, and it is not counterbalanced by the 

presence of a comparable growth of such skills in the labour market. This state of things is 

exemplified by the EU Green Deal Industrial Plan for the Net-Zero Age, published in January 2023: 

ñDemand for talent is acute. Labour shortages, as proxied by the vacancy rate, have doubled in 

sectors considered key for the green transition between 2015 and 2021 and green transition 

technical skills are in growing demandò12 

To offset the risk of experiencing a slowdown of the Green Transition due to the lack of adequately 

skilled workers, we need a dialogue between the world of education, training and university on the 

one hand, and the entrepreneurial system on the other. 

In 2022, the EU published GreenComp ï The European sustainability competence framework, part 

of a policy action set out in the European Green Deal to promote learning on environmental 

sustainability. The document identifies a set of competences, such as Critical Thinking, Problem 

Solving, Adaptability and Individual Initiative, that are conducive of a way of thinking, planning and 

acting with ñempathy, responsibility and care for our planetò13 

 
11 https://www.ilo.org/global/topics/green-jobs/news/WCMS_220248/lang--en/index.htm  

12 https://commission.europa.eu/document/41514677-9598-4d89-a572-abe21cb037f4_en 

13 https://publications.jrc.ec.europa.eu/repository/handle/JRC128040 

https://www.ilo.org/global/topics/green-jobs/news/WCMS_220248/lang--en/index.htm
https://commission.europa.eu/document/41514677-9598-4d89-a572-abe21cb037f4_en
https://publications.jrc.ec.europa.eu/repository/handle/JRC128040
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According to UNIDO (United Nations Industrial Development Organisation)14, Green Skills can be 

defined as ñthe knowledge, abilities, values and attitudes needed to live in, develop and support a 

sustainable and resource-efficient societyò.  

The more we analyse Green Skills, the more evident their interconnection with digital and transversal 

skills becomes. For example, the majority of professional groups consider the attitude to energy 

saving, and the tendency to reduce the environmental impact of the companyôs activities, essential.  

The following table lists the core skills required for Green Jobs15:   

Table 1: core skills required for Green Jobs  

Required across the labour force  
Required in medium to high skilled 

occupations  

Environmental awareness and protection, willingness 

and capability to learn about sustainable 

development.  

Analytical thinking (including risk and system 

analysis) to interpret and understand the need for 

change and the measures required. 

Adaptability and transferability skills to enable 

workers to learn and apply new technologies and 

processes required to ñgreenò their jobs. 

Coordination, management and business skills 

that can encompass holistic and interdisciplinary 

approaches, incorporating economic, social and 

ecological objectives. 

Teamwork skills reflecting the need for organisations 

to work collectively on tackling their environmental 

footprint. 

Innovation skills to identify opportunities and 

create new strategies to respond to green 

challenges. 

Resilience to see through the changes required. 
Marketing skills to promote gender products and 

services. 

Communication and negotiation skills to promote 

required change to colleagues and customers. 

Consulting skills to advise consumers about green 

solutions and to spread the use of green 

technologies. 

Entrepreneurial skills to seize the opportunities of 

low-carbon technologies and environmental 

mitigation and adaptation. 

Networking, IT and language skills to perform in 

global markets. 

  

 
14 https://www.unido.org/stories/what-are-green-skills  

15 Source: ILO, 2019, ñSkills for a Greener Future: a Global Viewò (Geneva): 

https://www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_732214.pdf  

https://www.unido.org/stories/what-are-green-skills
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_732214.pdf
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2.3 Skills Development: a Strategy to face the Challenges of Green 
Economy and Clean Energy Transition 

 

The shift from the current, fossil fuel-based economy to a low carbon economy characterised by a 

clean energy paradigm entails several challenges and opportunities for the labour market. One of 

these challenges is ensuring that the workforce acquires the knowledge and the skills necessary to 

make energy efficiency actions operational ï especially in the case of highly skilled technical 

professionals. Shortages of these occupations are likely to occur, as per the ILO and EU report 

ñSkills and occupational needs in renewable energyò (2011)16. In particular, opportunities will arise 

from new investments in clean energy sectors that will create millions of new jobs all over the world, 

while challenges will come from disruptions in the workforce in the fossil fuels sector and in ensuring 

proper skills alignment.  

Workers need to be equipped with the skills required by the new Green Economy to make the best 

out of these changes, as the emerging clean energy sector needs highly skilled personnel . The 

average level of qualifications of professionals in the RES sector is higher than in the rest of the 

economy, and this will affect workers with lower skill levels, who will thus try to further specialise and 

look for better opportunities. A marked job polarisation is more noticeable in the clean energy sector 

than in others:  the increase in the demand for highly skilled professionals in the industry and service 

domain, and of low-qualified jobs in traditional services. This phenomenon goes together with a 

decrease of job demand for middle-skilled workers (administration, sales, etc.), who are also the 

majority. 

As a consequence of the Green Transition, new education and training programmes are starting to 

appear, as well as the need to upskill and reskill the existing employees, by focusing in particular on 

under-represented categories within the workforce ï particularly women, young people and 

minorities. The goal is to guarantee that the workforce in the new energy sector is inclusive, gender-

 
16 https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_166823.pdf  

https://www.ilo.org/skills/pubs/WCMS_166823/lang--en/index.htm
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_166823.pdf
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balanced, and fostering equal opportunities. Several public organisations, companies and training 

centres have already started to offer comprehensive training programmes aimed at filling the skill 

gaps of their workers. Technical Vocational Education and Training (TVET) play a crucial role in the 

transition to cleaner energy. 

A skill gap  can be defined as the mismatch between the skills that the workforce possesses at given 

time and the skills that are required by employers. Skill gaps can be caused by sudden changes in 

demand, with some economic sectors declining and new ones emerging17. This is exactly what is 

happening with the transition from a fossil fuel-based energy production to smart and clean energy 

technologies and digitisation. For this reason, it is important to create a direct link between the needs 

of the industrial and service sectors and the world of training and education, so that workers are 

granted direct access to the training opportunities they need in order to develop the skills necessary 

to carry out their professional tasks.  

Green energy policies can affect the labour market differently. A policy shift towards Green Economy 

will create new jobs and put others at risk in different sectors. As the transition to renewable energies 

continues, there will be substantial reductions in employment in the fossil fuels industry, and people 

working in this sector will need to be retrained. Since the development of the Clean Energy sector is 

strictly dependent on a qualified workforce, a growing demand for Green Skills will lead to the 

creation of training opportunities in the formal, informal and non-formal sectors.  

The transition towards Clean Energy is bringing about momentous changes in the job market. To 

face these changes, workers need to have the right skills to adapt to a greener economy: for 

companies, this is an opportunity to capitalise on these changes by training workers and equipping 

them with all the knowledge needed to thrive in a changing economic landscape. The Green 

Transition will create 14 million new jobs related to clean energy, with a shift of around 5 million 

 
17 Zekaria Y., Chitchyan R., 2019, ñExploring future skill shortage in the transition to localised and low-carbon 

energy systemsò. 
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workers from the fossil fuels sector, and it will require additional skills and training for at least 30 

million workers in the world18.  

 

2.3.1 Gender Gap 

IEAôs World Energy Employment Report19 provides an overview of the status of the workforce in the 

energy labour market at a global level. The Report emphasises that the gender gap in this sector, 

i.e. the difference in employment between men and women, is higher than in other economic sectors. 

At a global level, women employed in the energy domain account for only 16% of the total 

workforce . The Energy Transition represents a great opportunity to ensure that the workforce 

becomes more balanced and inclusive. Therefore, training courses and skills development 

programmes should specifically target under-represented groups such as women, young people and 

marginalised communities. 

According to an OECD/IEA analysis of data20 from just under 2500 firms classified in energy-related 

sectors, women make 14% of the senior managers, with representation strongest in the utility sector. 

Excluding utilities, women hold less than 12% of leadership roles. This compares with 15.5% of the 

30 000 non-energy firms in the sample. 

According to the IEA21, ñthe barriers women face in the energy sector are similar to those they face 

elsewhere in the economy. However, the challenges of the energy sector are more pressing since 

the sector is going through a process of transformation. Clean energy transitions will require 

innovative solutions and business models to be adopted and greater participation from a diverse 

 
18 IEA publication ñNet Zero by 2050 ï A Roadmap for the Global Energy Sectorò: 

https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-

ARoadmapfortheGlobalEnergySector_CORR.pdf  

19 https://iea.blob.core.windows.net/assets/a0432c97-14af-4fc7-b3bf-

c409fb7e4ab8/WorldEnergyEmployment.pdf  

20 Women in senior management roles at energy firms remains stubbornly low, but efforts to improve gender 

diversity are moving apace ï Analysis - IEA 

21 Energy and gender ï Topics - IEA 

https://www.iea.org/reports/world-energy-employment
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/a0432c97-14af-4fc7-b3bf-c409fb7e4ab8/WorldEnergyEmployment.pdf
https://iea.blob.core.windows.net/assets/a0432c97-14af-4fc7-b3bf-c409fb7e4ab8/WorldEnergyEmployment.pdf
https://www.iea.org/commentaries/women-in-senior-management-roles-at-energy-firms-remains-stubbornly-low-but-efforts-to-improve-gender-diversity-are-moving-apace
https://www.iea.org/commentaries/women-in-senior-management-roles-at-energy-firms-remains-stubbornly-low-but-efforts-to-improve-gender-diversity-are-moving-apace
https://www.iea.org/topics/energy-and-gender
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talent poolò. The gender gap in the energy sector is common to several countries, partly as a 

consequence of the under-representation of women in STEM fields. Only a low percentage of female 

students choose an academic career in the domain of STEM disciplines ï which represents a 

potential loss of talent and of economic profit.  

 

2.3.2 Women and Stem - Education and Employment 

As of 2017, the global pace of increase in the enrolment ratio in tertiary education doubled in 

comparison to its 2000 level, growing from 18% to 38%. On average, female enrolment exceeded 

male enrolment by 4%22. The phenomenon of the strong growth in female participation to higher 

levels of educations is detectable in the EU by looking at the available Eurostat data concerning 

graduates in tertiary education by educational level. The following maps indicate the distribution of 

women per 100 men in 2015 (upper map) and 2020 (lower map).23 

 
22 https://unesdoc.unesco.org/ark:/48223/pf0000370738 

23https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_GRAD09/default/table?lang=en&category=ed

uc.educ_outc.educ_uoe_grad 

https://unesdoc.unesco.org/ark:/48223/pf0000370738
https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_GRAD09/default/table?lang=en&category=educ.educ_outc.educ_uoe_grad
https://ec.europa.eu/eurostat/databrowser/view/EDUC_UOE_GRAD09/default/table?lang=en&category=educ.educ_outc.educ_uoe_grad
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Figure 1: distribution of women per 100 men in 2015  

 

Figure 2: distribution of women per 100 men in 20 20 

 

 
































































