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Executive Summary 
 
The research findings reproduced in this paper provide a snapshot of the issues which are at the heart 
of the E4E project objectives, i.e. to address the continuously increasing requirements with regard to 
the engineering profession and the engineering education. This calls for an enforced multi-stakeholder 
cooperation between education providers, engineering professionals and the industry. 
 
Challenges for the Profession:  
 
More young people can be attracted to the engineering profession by exposing them at an early stage 
to the contributions engineers make to society every day. It is also very important to increase the 
number of female engineers and to attract more diverse talent to the profession from under-
represented groups through scholarships, the development of mentorship and diversity/inclusion 
training to existing professionals.  
 
Another crucial issue which was highlighted in this report is the wider set of requirements a modern 
engineer must meet. Despite the main role of an engineer is still finding technical solutions, employers 
expect that engineers will also take part in communication with different (often international) 
stakeholders, become active team members, show high level of critical-thinking, independency in 
solving problems. Future generations of engineers will not only need to be catalysts of technical 
innovation, but will also play a leading role in addressing various social issues.  
 
Despite facing challenges such as skills shortages, there are numerous opportunities emerging. The 
engineering profession is going through a phase of rapid evolution, with the development of the virtual 
world and AI, which causes the disappearance of old concepts and the appearance of new ones.   
 
When envisioning the evolution of the engineering profession, it's crucial to consider these emerging 
trends, advancements in technology and the need for sustainability and energy efficiency. 
Interdisciplinary approaches are also rapidly growing in importance and high quality engineering 
services will play a crucial role in reaching the aims of the European Commissions Green Deal. 
Considering this, it is essential to adapt the teaching programs of engineering to the new demands of 
the job market.  Measures and activities in schools and non-school areas must be intensified in order 
to stimulate technical education and enthusiasm for technology and to increase acceptance of 
technology in society. Universities will have to find new ways to attract students to their technical 
studies and to reach out to the so-called Generation Z (born between 1997 and 2012) or, in the future, 
Generation Alpha (born between 2010 and 2020). Young people absorb information in a completely 
different way and also have completely different expectations and ideas about their work and their 
later professional life. 
  
The future of engineers looks nevertheless promising, with significant job growth expected in various 
sectors. An increased emphasis on sustainability and environmental concerns, in combination with a 
greater use of automation and AI in engineering processes will become the most important changes in 
the engineering profession for the next five years (2023-2027). Major areas for innovation and 
technological development will be renewable energy and green infrastructure. As technology 
continues to advance and industries become more complex, the demand for skilled engineers is set to 
rise. 
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Challenges for Education providers and other Stakeholders : 
 
Due to the fast and ongoing technical developments in engineering it is not possible anymore to gather 
all the required skills and competences for a professional lifetime during University education alone. 
Life-long learning (LLL) combined with professional experience becomes increasingly important. This 
can only be reached by a close cooperation of all stakeholders in the engineering education and 
profession.  
 
Nowadays LLL is universal for the majority of professions due to the speed with which modern 
technologies are developing. The engineering profession is at the top of the list of important 
professional and technical skills. Mandatory courses in the formal curriculum for professional 
engineers remain critically important for maintaining the high level of our engineers. But in order to 
deal with the complex and global societal challenges, future engineers need to be equipped with a new 
set of competences and upskill themselves all the time. This is what LLL is about. Microcredentials and 
post-graduations are crucial for engineers to quickly get up to speed on the latest trends and 
developments, so they can accompany the evolution of their areas of expertise. Short-term learning 
formats enable the flexible and demand-oriented acquisition of competences. At the same time, 
micro-credentials are a solution to the increased demand for shorter courses, both online and hybrid 
formats (blended learning) and are becoming more important in the context of continuing education 
for engineers who are already working. 
 
We must continue to foster and encourage collaboration between engineering professionals, 
academia, and industry through networking events, conferences, and knowledge-sharing 
platforms. Universities/technical schools and the industry are to develop a formal or informal 
curriculum that aligns with the needs of the job market. The role of business in programs of reskilling 
and upskilling can be to directly drive such efforts and define the approach. Irrespective of whether 
future engineering curricula are formal, or through instruments that can be plugged into a formal 
qualification structure, a significant challenge is how learning is organized to be synergized with 
industry requirements. The skills and competences required by engineers are well established, but 
they need refinement.  
 
A non-negligible share of newly created jobs will be in completely new occupations, or existing 
occupations undergoing significant transformations in content and skill requirements.  Partnerships 
between industry and educational institutions, together with investments and increased funding in 
R&D in emerging technologies, are considered the two most effective tools for addressing digital, 
green, resilience and entrepreneurship skill shortages in the engineering profession. Modern 
employers demand engineers who show a set of high level professional competencies. This trend gives 
a great responsibility to engineering Higher  Education Institutions (HEIs), who need to develop the 
demanded skills. Continuous professional development (CPD) programs, industry-academia 
partnerships and regular skill assessments to identify emerging skill needs, are essential. Additionally, 
promoting interdisciplinary education, providing relevant internships and apprenticeships, and 
encouraging LLL can help bridge the gap between required skills and available talent. 
 
The people surveyed in this research seem to acknowledge that LLL and specialized training is required, 
with universities providing the fundamentals and key principles, with technical associations and 
professional bodies providing information to engineers on upcoming trends, and other providers such 
as VET schools to provide specialized hand-on courses for specific skills. Engineering is experiencing 
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exciting transformations driven by technological advancements, sustainable goals, and the move 
towards digitization.  
 
Educational institutions and engineering programs should also include soft skill development courses 
(proficiency in presentation, organization, leadership, conflict resolution, empathy, social awareness, 
etc.) in their curricula. This should be made in a way to combine it with technical skills avoiding an 
overcrowded curriculum. Critical thinking, collaboration and communication skills are considered the 
most significant soft skills to work successfully in the engineering profession for making a promising 
career. Engineers are best served with competency-based learning and by an assessment of their 
learning outcomes as the sum of what he/she is expected to know, understand and be able to 
demonstrate after completion of a learning experience, i.e. knowledge, skills and wider competences 
(attitudes). It is also widely acknowledged that engineering education should prepare engineering 
students by exposing them to emerging technologies and their potential applications and that students 
require more practical and hands- on experience through internships and apprenticeships. 
 
Companies can create a favourable environment for engineering entrepreneurship and startup 
ventures. Together with governmental bodies they can provide for financial support, set-up mentoring 
programs and offer access to networks and resources for aspiring engineering entrepreneurs, 
particularly with endeavours focused on sustainability.  Fostering closer collaboration between 
industry and government agencies will ensure policies and regulations are conducive to growth and 
that industry focuses on the correct priorities.  
 
Meeting the UN Sustainable Development Goals: 
 
HEIs need to keep up with the societal evolutions and monitor modern engineering trends, because 
technologies nowadays are changing very quickly and it is important to give students knowledge that 
will be relevant, not only in the short term, but also in the more distant future. To better prepare 
engineers for the challenges of the 21st century, the incorporation of sustainability principles in formal 
engineering education and training courses is considered paramount. This will require changes in 
curricula and CPD. Those should provide the means to support the adaptation of the SDGs into an 
ŜƴƎƛƴŜŜǊΩǎ ŜǾŜǊȅŘŀȅ ǇǊŀŎǘƛŎŜΦ  
 
Traditional engineering disciplines such as mechanical, civil, electrical, and chemical engineering will 
continue to be vital, but emerging fields like renewable energy, artificial intelligence, data science, and 
robotics will become increasingly important. To meet these evolving needs, educational institutions 
and training centers will develop programs that cover these emerging areas of engineering, ensuring 
that graduates are well-prepared for the challenges and opportunities that lie ahead. Interviewees in 
this research also expect formal education to set the base line on matters of ethics and sustainability 
for the new engineers as well as for professional bodies and technical chambers and associations to 
provide follow-up sessions on the matter.  
 
It is important for engineering education to find ways to educate engineers that can incorporate 
sustainable values into technology development. Such trends give us hope that future engineers will 
actively join the SDGs implementation and development of new sustainable and ecology-friendly 
technologies.  The embracement of the SDGs needs to be adopted by higher education providers as 
the primary framework steering engineering education, despite the fact that students already seem to 
have a high level of consciousness and understanding of ecological problems. 
  



  

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union or the European Education and Culture 
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. 

4 
 

1. The European context 
 

1.1 Analysis by ENGINEERS EUROPE 
 

1. Introduction : 

 
¢ƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ ά9ƴƎƛƴŜŜǊǎ ŦƻǊ 9ǳǊƻǇŜέ ό9п9ύ ǇǊƻƧŜŎǘ ƛǎ ǘƻ ōǊƛŘƎŜ ǘƘŜ ƎŀǇǎ ōŜǘǿŜŜƴ 
education, training and industry, while operationalising EU competence frameworks. In the light 
thereof, a European Engineers Skills Council has been established, which aims to become an 
international, sustainable and ongoing observatory for the analysis and forecasting of engineering 
competences to meet new career profiles and from which lifelong educational needs will emerge.  
 
With the involvement of academic authorities, stakeholders and experts from the world of work, the 
Council will aim at designing a monitoring methodology to gauge the dynamics, challenges and 
opportunities of the engineering profession, presenting and discussing examples of innovative and 
effective practices at half-ȅŜŀǊƭȅ ƳŜŜǘƛƴƎǎΦ ¢ƘǊƻǳƎƘ ƛǘǎ ²ƻǊƪƛƴƎ DǊƻǳǇǎ ǘƘƛǎ Ǌƻōǳǎǘ άŀƭƭƛŀƴŎŜέ ǿƛƭƭ 
publish reflections and recommendations on the evolving engineering profession, providing guidance 
to local, national and European authorities, as well as to public and private institutions which are 
interested. 
 
In Europe, ten thousands of engineering students finish university education every year. They enter 
the labour market with sets of competences based on their personal experiences and their studies.  
 
This preliminary and first Research Report is an attempt to try to find answers if they are really 
prepared for the jobs society needs and - if not - what recommendations can be made? What are the 
demands of the employers and are these graduates truly equipped to fully engage with these 
expectations? Are universities up to speed? Do we have sufficient evidence to answer those questions, 
can they be compared and can we identify and formulate solid recommendations? Can we pull 
together the requirements from industry and can we see them reflected back into education? Which 
future technologies, according to industry, will be in demand and are likely to be adopted in the years 
to come? Which disciplines are likely to decrease or increase in demand across industries?  
 
Of course, not all these questions can be answered all at once, but in this paper we have made a first 
indicative attempt, based on a survey, three interviews with representatives of respectively research, 
business and the academic field, a focus group meeting, existing literature and publications.  
 
By this research ENGINEERS EUROPE wishes to demonstrate its leading role in the E4E project and to 
assist European policy shaping through independent study and engagement as an impartial adviser.  
 

2. Quantitative Research 
 
2.1 E4E-Survey  
 
From 15 May 2023 till 14 July 2023 ENGINEERS EUROPE launched two on-line surveys Europe-wide, 
consisting of 33 closed questions addressing individual engineers. 3045 fully completed answers from 
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the ENGINEERS EUROPE network were received, of which we filtered out the 802 applicable ones for 
the 7 countries represented in the E4E-consortium: Belgium, Germany, Greece, Spain, Ireland, 
Portugal and Slovakia. Because some questions occurred in both surveys, we represent herewith the 
outcome to 20 of them. This is a small sample and must be considered exploratory, but they do shed 
a light on perceptions of the issues in question. The resulting hypotheses from these answers seem to 
be validated by research. 
 
1. Please select the option that best describes your status:  

 
 
2. Which industry or sector do you work in?  
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3. How many years of experience do you have in the engineering profession or related field?  

 

 
 
4. What is your gender? 
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рΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р  ƛƴŘƛŎŀǘŜǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ the perceived or expected potential changes in the engineering profession 

over the next five years:  

 

6. Using a scale from 1 to 5Σ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ ǘƘŜ ǎƻŦǘ ǎƪƛƭƭǎ ƴŜŜŘŜŘ ŦƻǊ ǿƻǊƪƛƴƎ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƴ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ 

to make a promising career.   
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тΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ 

encounters while adapting to the changing demands for skills and competencies.  

 

8. Please rank the following initiatives in order of priority for attracting more diverse talent to the 

engineering profession:   

 

0 50 100 150 200 250

1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Meeting evolving client and stakeholder expectations

Addressing environmental and sustainability concerns

Adapting to changing global, economic and political conditions

Keeping up with emerging technologies and their impact on the profession

Attracting and retaining a diverse workforce

0 20 40 60 80 100 120 140 160

1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Reducing implicit bias in the hiring process for engineering positions

Offering diversity and inclusion training for engineering professionals and organizations

Developing mentorship and networking programs for underrepresented groups in the engineering
profession

Providing scholarships, fellowships, or other financial incentives to underrepresented groups pursuing
engineering degrees

Increasing awareness and outreach efforts to underrepresented groups in STEM fields



  

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union or the European Education and Culture 
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. 

9 
 

фΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ please rate what are the most promising areas for innovation and technological 

development in the engineering profession to promote sustainable practices and SDGs.  

 

1лΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ ǘƘŜ Ƴŀƛƴ ǘŜŎƘƴƛŎŀƭ ǎƪƛƭƭǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎƛŜǎ ǘƘŀǘ ŜƴƎƛƴŜŜǊǎ ǿƛƭƭ ƴŜŜŘ ǘƻ 

develop to contribute to the transition to a more sustainable economy.  
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1 Not very significant

2 Somewhat significant
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5 Extremely significant
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11. Using a scale from 1 to 5, where 1 indiŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ ǿƘŀǘ ǎƻŎƛŜǘŀƭ ǊƻƭŜ ŜƴƎƛƴŜŜǊǎ Ŏŀƴ Ǉƭŀȅ ƛƴ ǇǊƻƳƻǘƛƴƎ ƎǊŜŜƴ ŜƴŜǊƎȅ ŀƴŘ ŜƴŜǊƎȅ 

efficiency. 

 

мнΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊemely 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ Ƙƻǿ ȅƻǳ ǘƘƛƴƪ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ Ŏŀƴ ƭŜǾŜǊŀƎŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ 

digital technologies to support SDGs and promote sustainable practices.  

 

0 50 100 150 200 250

1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Invest in research and development of sustainable technologies and solutions

Collaborate with other stakeholders, such as policymakers and NGOs, to promote sustainable practices

Provide technical expertise and advice to business, especially SMEs to promote sustainable practices
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Conduct research on energy efficiency and renewable energy

Demonstrate the implementation of new technologies for energy efficiency and renewable energy
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1 Not very significant
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By leveraging blockchain technology to enable transparent and sustainable supply chains

By promoting the use of digital platforms for sustainable collaboration and knowledge-sharing
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By developing new software and tools that facilitate sustainable decision- making
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13.  ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ 

ǎƛƎƴƛŦƛŎŀƴǘέΣ ǇƭŜŀǎŜ ǊŀǘŜ ǿƘŀǘ ŎƘŀƴƎŜǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ǘƻ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ 

programs to better prepare students for the evolving nature of the profession.    

 

мпΦ  ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎ έƴƻǘ ǊŜǉǳƛǊŜŘέ ŀƴŘ р ƳŜŀƴǎ έǇŀǊŀƳƻǳƴǘέΣ ǇƭŜŀǎŜ 

rate what new approaches to formal engineering education and training are necessary to prepare 

engineers for the challenges of the 21st century.   
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1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

More practical and hands-on experience through internship and apprenticeships

Exposure to emerging technologies and their potential applications in  engineering

Greater focus on soft skills development, such as communication, language skills and management skills

Integration of sustainable and ethical practices into the curriculum

More emphasis on interdisciplinary and cross-functional collaboration
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1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered
Development of flexible, customized
and short training programs

Integration of emerging technologies
and practices into the engineering
curriculum

Emphasis on communication and
collaboration skills in engineering

Integration of hands-on and
experiential learning opportunities

Greater focus on social and ethical
issues related to engineering
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15. Please rank the following CPD courses in order of priority, 1 being your top priority choice:   

 

16. In your opinion, which engineering discipline will have a serious concern due to the future 

shortages of skilled engineers (3 options max.)?   
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Innovation and sustainability (SDGs)

Ethics in engineering
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(management skills)
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мтΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎέ ƴƻǘ ŜŦŦŜŎǘƛǾŜέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ ŜŦŦŜŎǘƛǾŜέΣ 

please rate how can engineering professionals better collaborate with other stakeholders, such as 

policymakers, NGOs, and civil society organizations, to achieve SDGs? 

 

муΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎέ ƴƻǘ ŜŦŦŜŎǘƛǾŜέ ŀƴŘ р ƳŜŀƴǎ άŜȄǘǊŜƳŜƭȅ ŜŦŦŜŎǘƛǾŜέΣ 

please rate the following policies and initiatives at regional and national levels to address digital, 

green, resilience, and entrepreneurship skills shortages/mismatches in the engineering profession 

 

19Φ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎέ ƴƻǘ ŜŦŦŜŎǘƛǾŜέ ŀƴŘ р ƳŜŀƴǎ έŜȄǘǊŜƳŜƭȅ ŜŦŦŜŎǘƛǾŜέΣ 

please rate the specific measures that engineering professional Organizations can take in supporting 

and promoting entrepreneurship among their members.   
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1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Engagement with local communities and
civil society organisations

Participation in policy-making and
decision-making processes

Joint initiatives and projects with
stakeholders

Regular meetings and discussions with
stakeholders
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1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Collaborate to develop micro-credential with input from universities and the private sector to effectively tackle challenges
related to digital, green, resilience, and entrepreneurship skills shortages/mismatches in the engineering profession

Increase funding for research and development in emerging technologies that require new skills and competencies

Provide tax incentives for companies that invest in sustainable practices and green technologies

Encourage universities and technical schools to collaborate with industry to develop a formal or informal curriculum that aligns
with the needs of the job market

Establish public-private partnerships to fund and support training programs

Provide financial incentives for companies to invest in employee training and development programs
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нлΦ ¦ǎƛƴƎ ŀ ǎŎŀƭŜ ŦǊƻƳ м ǘƻ рΣ ǿƘŜǊŜ м ƛƴŘƛŎŀǘŜǎέ ƴƻǘ ŜŦŦŜŎǘƛǾŜέ ŀƴŘ р ƳŜŀƴǎ  έŜȄǘǊŜƳŜƭȅ ŜŦŦŜŎǘƛǾŜέΣ 

please rate the specific measures you believe should be taken to encourage an entrepreneurial 

mindset among engineers.   

 

0 10 20 30 40 50 60 70 80 90 100

1 Not very significant

2 Somewhat significant

3 Significant

4 Very significant

5 Extremely significant

Not answered

Encourage interdisciplinary collaboration and innovation within the engineering community through workshops,
seminars etc.

Develop partnerships with business incubators and accelerators

Provide advise on funding and startup support for engineering-related ventures

Creating a network of business and advisors

Providing short entrepreneurship training and education programs
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1 Not very significant

2 Somewhat significant
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4 Very significant

5 Extremely significant

Not answered

Encourage partnerships between engineering schools and local businesses to foster entrepreneurship

Create financial incentives, such as tax breaks or grants, for engineering startups

Offer training programs on entrepreneurship and business management for engineering students

Provide business incubators and  accelerators for engineering startups
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2.2  Interviews 
2.2.1 Digitalization : The Voice of a Researcher on Artificial Intelligence 

 
In this research, we sought guidance and inspiration from forward-thinking people such as Yoshua 
BENGIO, one of the founders of Artificial Intelligence. Prof. Yoshua BENGIO is professor of computer 
science at the University of Montreal and scientific director of the Montreal Institute for Learning 
Algorithms. Back in 2017, he was one of the initiators of the Montreal Declaration, which called for 
more ethical artificial intelligence. Along with Geoffrey HINTON and Yann LeCUN, Yoshua BENGIO won 
ƛƴ нлмф ǘƘŜ ά¢¦wLbD tǊƛȊŜέΣ ǇǊŜǘǘȅ ƳǳŎƘ ǘƘŜ bƻōŜƭ tǊƛȊŜ ƛƴ ŎƻƳǇǳǘŜǊ ǎŎƛŜƴŎŜΣ ŦƻǊ ǘƘŜƛǊ ǊƻƭŜ ƛƴ ǘƘŜ 
development of άŘŜŜǇ ƭŜŀǊƴƛƴƎέΣ ǘƘŜ ōǊŀnch of AI that led to unprecedented breakthroughs since 2010. 
In 2022, BENGIO was the most cited scientist in the world1. 
Being one of the founding fathers of Artificial Intelligence, he is today very worried about his invention. 
In 10 years, systems could already be smarter than us, he believes. "I always thought we should try to 
imitate human intelligence. Now I think that would be a big mistake". 
 
 

άL ŘƛŘƴϥǘ ǘŀƪŜ ǘƘŜ ŘŀƴƎŜǊǎ ƻŦ !L ǎŜǊƛƻǳǎƭȅΣ L ǘƘƻǳƎƘǘΥ ǘƘŀǘϥǎ ǘƻƻ ŦŀǊ ŀǿŀȅΦέ 
Interview with Mr Yoshua BENGIO 

 
How can we understand the radical changes our world is undergoing?  
 
About five years ago, big companies like Facebook and Google started competing with each other in 
buying up AI start-ups. It became clear then that we had to switch tracks. This was no longer a purely 
intellectual exploration for science, we had to really think about how the technology would be used. 
But the momentum that the technology has entered in 2023 scares BENGIO outright. "DE STANDAARD" 
talked to him via video link about the baffling developments in recent months and his growing 
concerns. 
 
What is your biggest concern? 
 
The uncertainty and extent of the damage that can be done if we build machines that are smarter than 
ourselves. The technology can also be abused or used in an unwise way. Both scenarios could have 
catastrophic consequences. 
 
When did you get the feeling that things were going faster than you expected?  
 
It happened gradually, over the past few months, as I became more familiar with Chat GPT and later 
GPT-4 and thought and talked about it with colleagues from all over the world. BENGIO himself was 
the founder of the technology behind language models like GPT-3.5 (the AI system that drives 
ChatGPT) and its successor GPT-4, when 20 years ago he started training neural networks (computer 
programs inspired by how brain cells work) by feeding them with text. We started with very small data 
sets and very small neural networks, but the results were interesting anyway. In 2014, a new element 
was added: an attention mechanism, which allows the language model to better take context into 

 
1 We herewith reproduce an Interview by Dominique DECKMYN with Prof. Yoshua BENGIO, published in the Belgian 
ƴŜǿǎǇŀǇŜǊΣ ά5Ŝ {ǘŀƴŘŀŀǊŘέ ƛƴ ǘƘŜ ǿŜŜƪŜƴŘ-edition of 1-2 July 2023. Original text was in Dutch. 
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account. When we did that at university, it worked just a little better than existing systems, but it 
wasn't really impressive. But Google built a bigger neural network, trained it on more data and did 
some good engineering on it. The result was stunning. Then we started to see the effect of scaling up: 
we don't actually need to modify the recipe of those neural networks that much, we just make them 
bigger, train them longer and on more data and they get amazingly better. 
 
So, what exactly was it that you had not seen coming?  
 
I thought the systems, even with so much training data, would fail when faced with new questions. But 
that turns out not to be the case. You can still get the systems to fail, but you already have to make a 
real effort to do so. Many people would also fail to answer the same questions correctly. So, I realised 
that we have reached some really important milestones. We passed the Turing test, the moment when 
you can no longer tell humans and machines apart when you interact with them by typing text. 
hŦŦƛŎƛŀƭƭȅ ǘƘŀǘ ƘŀǎƴΩǘ ƘŀǇǇŜƴŜŘΣ ōǳǘ ƛƴ ǇǊŀŎǘƛŎŜ ǘƘƛǎ ƛǎ ǿƘŀǘ ǿŜ ǎŜŜ ƘŀǇǇŜƴƛƴƎΦ 
 
In recent months, concerns about developments have been growing. What is currently going wrong? 
 
In fact, something good is just happening: more people are becoming aware of the dangers that may 
lie ahead. First it was the people who designed the technology and set up the companies around it. 
But politicians have also started getting involved, which is very important. I am convinced that there 
are ways to build secure AI systems - systems over which we cannot lose control, and which can really 
help humanity. The problem is: if we know how to build safe AI systems, then we also know how to 
build the dangerous ones ς so, how do we prevent such a thing from happening ? And that is a political 
question, not a technical one. 
 
Europe is working on an AI Act. Are we on the right track? 
 
I fear that this is a very cumbersome instrument, when everything is evolving very fast now. We need 
a regulatory body that can quickly update its rules when new potential dangers emerge. There is also 
an interesting Canadian bill, which splits the role of the law and of the regulatory body in a flexible 
way. But these laws were designed even before ChatGPT and before the current debate about the loss 
of control and the threat to democracy. More checks on those potential dangers need to be built in. I 
understand that the G7 committee on AI guidelines will consider all the dangers and that is good. 
 
Several AI industry frontrunners, such as OpenAI boss Mr Sam ALTMAN, openly state that they see 
great dangers and are pushing for regulation. How sincere is ALTMAN in this? 
 
I don't know him well enough to answer that. He looks sincere, but on the other hand: declaring that 
regulation is needed and then saying that European legislation cannot possibly be respected does not 
sound very coherent. 
 
Open AI did not invent the technology behind ChatGPT, but it was the first to market. Was that 
irresponsible?  
 
We don't actually know exactly what's in their system. But we have indications that they brought 
together several existing elements - as happens more often - and they did that remarkably well. I think 
they certainly started with a strong intention to address the risks, including the risk of loss of control. 
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I read that they might let that concern wane a bit because of commercial pressures and the race they 
are in now, but I cannot say that for sure. 
 
Yann LeCun, that other godfather of AI, thinks it is pointless to worry about superintelligence at this 
point, because we are still miles away from it. 
 
That's not what he's saying, I think. I think he agrees that we are on a track that will lead to machines 
that are smarter than us. And not just in a century's time. Maybe that horizon is a bit further away for 
him than for me, but that's not a fundamental disagreement. As I understand it, LeCUN thinks we need 
not worry because we will be able to solve the problem when it presents itself. I personally think the 
stakes are far too high not to be as cautious as possible. 
 
You signed the open letter calling for a six-month pause in the development of the most advanced AI 
systems in March 2023. Would that help? 
 
Yes, but it won't happen. Even before the letter was published, I knew it would never happen. But the 
letter had a positive impact: it sparked discussion. That's an impressive achievement. 
 
So what should happen now? 
  
Geoff HINTON said a few weeks ago: we need to spend as much on improving algorithms as on making 
sure they are safe and that we protect the public. Researchers cannot do that on their own, we need 
to work with lawyers, with people who understand ethics, specialists in cybersecurity and in nuclear, 
biological and chemical weapons. 
 
The big AI systems that are now evolving so fast, like GPT-4, can they be made safe? 
 
The problem is not with the architecture, although we can always improve it. It is mainly the way the 
systems are trained that needs to change. And I have some ideas about that. One way to make systems 
secure is to guarantee that they have no "agency" (the ability to take initiative), that they don't even 
have a notion of their own purpose or plan. All they do is try to understand how the world works and 
use that knowledge to help us solve questions. 
 
Systems like GPT-4 seemed to have no "agency", they just answer questions. But suddenly systems like 
AutoGPT are coming out, which turns ChatGPT into a kind of autonomous acting assistant. Is that what 
you call agency? 
 
Yes, It is very easy to take something that serves as a kind of oracle that only answers questions and 
turn it into an agent. After all, the agent only needs to know: of all the possible actions I can take, 
which action will help me achieve my goal? And when you have the answer to that question, you take 
that action. 
 
So AutoGPT is dangerous? 
 
Not as it is now. Not much work has been put into it to make it right. And ChatGPT is not that smart 
yet. But suppose we go one step above GPT-4 in quality, let's say GPT-5 or something, then it could 
become dangerous. I regret not to have taken action sooner. I think that there is a psychological 
obstacle preventing us from seeing something so contrary to the goal we are working towards. And 
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that is why I have not done what I had to do. These dangers have been known for 10-20 years, but we 
were not taken seriously because people like me thought: ah, that is still far too far in the future, we 
don't even have an idea yet of what such AI systems will look like, so how can we do anything about it 
today? But now the situation is different, now it is right in front of us. There are still a lot of technical 
obstacles with the current language models, but I believe they can be solved in no time. For instance, 
that systems like ChatGPT make up facts every so often, so-called "hallucinations", for example. That 
can be contained, a lot of people are working on that at the moment. And even in their current state, 
with all their flaws, those systems can be useful. All the people I see around me are using them. We 
broadly understand what is missing from those systems. Work is underway on algorithms that can 
improve that. Maybe we can solve all the problems in three to five years, and that is what worries me. 
Now, it remains possible that something else, something fundamental, is still missing that we don't see 
right now. That would actually be a good thing then, because it would give us more time to adapt. But 
what if, on the contrary, things happen faster than expected, as was the case last year? 
 
You believe that superintelligence, an AI system that surpasses humans, could be here in 10 years? 
 
Yes, as do many of my colleagues. 
 
However, other researchers say there are still too many unresolved issues, that it will take much 
longer.  
 
Absolutely. And had you asked me that question a year ago, I would have said 20 to 100 years. Now I 
say: 5 to 20 years. 
 
So how do you look at your own research now? Do you find it dangerous?  
 
My research has certainly helped to bring us where we are today. All those questions I ask myself every 
day: what is the best use of my time to minimize the risks and maximize the benefits for all humanity? 
 
It sounds like you are really struggling with that.  
 
You are right. There are no easy answers here. 
 
Your research would make it possible for AI systems to think more like us, but you don't actually think 
that's a good idea anymore? 
 
Throughout my career, I have thought we should take inspiration from humans, try to imitate our own 
intelligence. Now I think that's a mistake. It is important to understand how the brain works, but 
building machines that are very similar to humans would be a big mistake in many ways. In science 
fiction, we see androids and AI systems that are more or less like humans, but mechanical. Like Data 
in Star Trek. I don't think that picture is accurate. For a start, machines are essentially immortal, 
because they can copy their program code and state. We are fundamentally different. We design those 
machines because we want to build tools that help us. But we may be creating a new species that is 
dangerous to us and even to the survival of our own species. In the past, many species went extinct, 
usually because a smarter species came along. In the last few centuries, we have caused the extinction 
of about a thousand species. Not because we wanted them dead, but because they stood between us 
and more land or more money. 
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So, you currently believe it is better that we never reach that superintelligence? 
 
I'm not saying that. If we reach that superintelligence safely, it could help us with many of the 
challenges facing humanity, such as disease, climate change, poverty and economic inequality: 
problems we are making no or hardly any progress on. But we need to do it in a safe way. And right 
now, we don't actually know how to do that. So we need to take it slowly and work on measures that 
can limit the damage. The other problem is: even if I, or someone else in a few countries, decides to 
slow down, there are still people in other countries who do not. So, what do we do about that? One of 
the things my friend and colleague Yann LeCUN says, and with which I agree, is that we will probably 
ƴŜŜŘ ǘƘŜ ƘŜƭǇ ƻŦ ǎƻƳŜ !L ǎȅǎǘŜƳǎ ǘƻ ǇǊƻǘŜŎǘ ǳǎ ŦǊƻƳ ǇƻǎǎƛōƭŜ ƭƻƻǎŜ !LΩǎΦ {ƻ ǘƘŜǊŜ ǿŜ ŀǊŜΥ ǿŜ ƴŜŜŘ 
those systems, but at the same time we don't want them. And if they do turn up somewhere, we need 
them to protect us from them. It's like nuclear weapons, isn't it? Nuclear weapons are dangerous, but 
if someone else is going to build them, then we need them too. We have to learn to deal with that. 
 
Should we worry about the future? 
 
Worrying in itself is not useful. We need to act. Firstly, to understand these issues better, because 
there is a lot we don't understand yet. A good indication of this is that there is so much disagreement 
among researchers. In addition, we need to provide regulation, international agreements, to get on a 
path to safety and fairness, with the intention of better protecting the public. 
 
Do governments still have time to act? There are already open source versions that anyone can just 
download and further edit. Surely you can't stop that anymore? 
 
No, current systems are still too stupid to be really dangerous. Yes, they can be used for disinformation. 
But the really big dangers are still a few years ahead of us, so it's not too late. But we will have to draft 
legislative measures much faster than we did, for example, against climate change. In that, we were 
far too slow. 
 

2.2.2   Green: The Voice of a Captain of Industry in the Automotive Sector 

 
Luca DE MEO, the new President of the European automotive umbrella organization ACEA, does not 
spare his criticism of the EU. While the European Union started to regulate its automotive sector ever 
more strictly - just think of the ban on new diesel and petrol cars from 2035, or the tightened emissions 
standards since dieselgate - manufacturers stayed on the sidelines for too long, says Luca DE MEO, the 
CEO of RENAULT and, since this year, the president of ACEA, the mouthpiece for the European 
automotive sector.2  
 

ά¢ƻ ƳŀƪŜ Ŝ-ŎŀǊǎΣ ǿŜ ǎǘƛƭƭ ƴŜŜŘ ǘƻ ǎŜƭƭ ŀ ƭƻǘ ƻŦ ƛƴǘŜǊƴŀƭ ŎƻƳōǳǎǘƛƻƴ ŜƴƎƛƴŜǎΦέ 
Interview with Mr Luca DE MEO, CEO RENAULT 

 
We are facing a fundamental transition to low-carbon technology and are coming under pressure from 
all sides, says the Italian CEO of the French carmaker in an interview with some European media, 
including De Standaard. DE MEO wants the automotive sector to weigh in more on the debates, 

 
2 We herewith reproduce an Interview by Korneel DELBEKE with RENAULT CEO Mr Luca De MEO, published in 
ǘƘŜ .ŜƭƎƛŀƴ ƴŜǿǎǇŀǇŜǊΣ ά5Ŝ {ǘŀƴŘŀŀǊŘέ ƻƴ мн WǳƴŜ нлноΦ hǊƛƎƛƴŀƭ ǘŜȄǘ ǿŀǎ ƛƴ 5ǳǘŎƘΦ 
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because if it does not get a hearing in Brussels, billions of investments risk going the wrong way, it 
sounds. 
 
This puts the Euro-7 emissions standard, which the Commission wants to introduce from 2025, in the 
spotlight. Among other things, this should reduce nitrogen dioxide emissions by 35% and harmful 
particulate emissions by 13%. But the latest Euro 6 cars have already reduced particulate emissions by 
80%. With the Euro 7, that would be 84%, says DE MEO. For those limited environmental gains (CO2 
emissions will even rise, it sounds, ed.), the industry has to invest billions and car prices will continue 
to rise at a time when purchasing power is under pressure. This is all the more true for cheaper entry-
level models. DE MEO cites an "independent study" showing that the average new car will increase in 
price by some EUR 2,000, which is four to 10 times more than the Commission's calculations. 
Developing the Euro 7 will only divert manufacturers' attention and resources from the much-needed 
transition to electric cars, according to DE MEO. However, we can keep the stricter emission standards 
for brakes and tyres, as these are also useful in electric cars, he says. 
 
Critics, such as environmental umbrella "Transport & Environment", then point out that while the 
industry calls the new standards "unaffordable", Europe's largest carmakers are paying record 
dividends. DE MEO cannot speak for his colleagues, but says that at RENAULT, he has had "no money 
to pay dividends" for several years - partly due to the big losses in Russia after the invasion. But 
however, you spin it, money does not grow on trees and what we invest in Euro 7 is not going to 
electrification. And that while China is coming on strong with electric cars and is meanwhile a 
generation ahead in developing the supply chains for them. 
 
To meet this challenge, Europe must pull together and urgently set out an ambitious strategy, says DE 
MEO. Introducing rules and imposing fines if they are not met is not yet a strategy. Regulation is only 
one part of the story. The challenges, from infrastructure, to energy provision and data use, are crucial 
in this, but go wider than just the car industry. We are not questioning the target and the investments 
have already been made. We are just asking for a bit more flexibility, like on emissions standards. It is 
a strange paradox: to invest enough money in the transition, we will still have to make a lot of money 
from the combustion engine. 
 
 

2.2.3   Knowledge Migration: The Voice of Academia and Business Associations  
 
Too much administration and regulation keep foreign talent away from our country (Belgium). 
Internationalization policy could be smarter.3 
 
As an open economy without natural resources in the heart of Europe, we are by definition heavily 
dependent on foreign countries. The international embedding of higher education and scientific 

 
3 We herewith reproduce an article which was co-authored by Jan DANCKAERT (Rector, Flemish University 
Brussels, VUB), Hans MAERTENS (Deputy Director, Flemish Network of Companies, VOKA), Luc SELS (Rector, 
Katholieke Universiteit Leuven, KUL), Pieter TIMMERMANS (Director, Federation of Belgian Enterprises, FEB), Rik 
VAN DE WALLE (Rector, Ghent University, UGent), Jan VAN DER GOTEN (Head of Strategic Partnerships, J&J), 
Herman VAN GOETHEM (Rector, Antwerp University), Bernard VANHEUSDEN (Rector, Hasselt University), Koen 
VERLAECKT (Secretary General, Flemish Interuniversity Council, VLIR) and published in the Belgian newspaper, 
ά5Ŝ {ǘŀƴŘŀŀǊŘέ ƻƴ нф WǳƴŜ нлноΦ hǊƛƎƛƴŀƭ ǘŜȄǘ ǿŀǎ ƛƴ 5ǳǘŎƘΦ  
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research at our universities is a conditio sine qua non to maintain prosperity and welfare and 
strengthen our innovative power. The same goes for our companies, which are strongly committed to 
exports and attracting foreign direct investment. 
 
The need for highly qualified employees at universities and knowledge-intensive companies has long 
been unable to be met by domestic supply. The increasing tightness in the labour market, with a 
scarcity of STEM profiles in particular, is assuming the proportions of a real war for talent, which 
according to all forecasts will drag on for years. 
 
Our country urgently needs to become more attractive to foreign talent. The legislative framework 
and related administrative processes are in some cases more of an inhibiting factor than an incentive 
for internationalization. Government departments are often too out of touch with the needs of 
knowledge actors. Transposition of European regulations is often late, leading to avoidable woeful 
mistakes. 
 
Our internationalization policy needs to be smarter. This requires a joining of forces between 
governments, knowledge institutions and companies: consistent, predictable, aligned across levels of 
competence and based on co-creation. To this end, we formulate a number of concrete tasks for our 
governments at federal and state level and call on all public and private knowledge actors in Flanders 
and Brussels to endorse this plea. 
 
A first yardstick is the regulation of knowledge migration. The procedures for attracting knowledge 
workers from outside the EU were recently adjusted in a positive direction, but we continue to run 
into obstacles. Not surprisingly, foreign knowledge workers opt for our neighbouring countries. 
Administrative processing times for dealing with combined residence-work permits and visa 
applications are too long, and digital processes are not aligned enough. Family reunification is 
sometimes difficult. A "fast track" procedure for highly skilled profiles could provide relief. 
 
Knowledge security is a second yardstick. International cooperation requires universities and 
companies to be able to reliably assess potential risks. Think of unwanted technology transfer or 
human rights violations. We therefore call for the federal and regional governments to work together 
to create a knowledge security desk that provides validated advice within realistic deadlines. 
Protecting and safeguarding our knowledge potential must be an essential part of our economic 
security policy. 
 
A third yardstick is the language regime in higher education. It hinders the influx of foreign talent, 
among teachers, students and researchers. We call for the necessary flexibility, without questioning 
its basic principles. This can be perfectly achieved through a number of rule-free pilot projects for 
courses and personnel categories to be defined in consultation between universities, the business 
world and the government. 
 
Taxation is the fourth yard. The federal partial exemption from pass-through withholding tax for 
researchers is an important lever for stimulating innovation and attracting foreign investment. We call 
for this measure to be at least consolidated and extended where possible as part of the announced 
fiscal reforms. Moreover, some counterproductive rules in the reformed expatriate tax benefit regime 
for incoming researchers should be axed. 
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Finally, we call for the government to be more active in ensuring a warm welcome (soft landing) for 
incoming knowledge workers. It would be advisable to develop a network of so-called expat centers, 
which, as a single point of contact, would be the direct point of contact for knowledge workers and 
their families, without them having to figure out for themselves which service to turn to. It is also 
important to have sufficient capacity and a good spread of international schools across Flanders. We 
call on our policymakers to join us in working on these yards that remove barriers to knowledge 
migration and strengthen our competitive position vis-à-vis neighbouring countries. 
 

Transversal: The Voice of a Captain of Industry in the Aerospace Sector 

hƴ у WǳƴŜ нлноΣ ŀǘ ǘƘŜ 9bDLb99w{ 9¦wht9 bŀǘƛƻƴŀƭ aŜƳōŜǊǎΩ CƻǊǳƳ ƛƴ CǊŀƴŎŜΣ aǊΦ 5ŀƴƛŜƭ .h¦wL/Σ 

Plant Director at THALES Alenia Space, focused in his presentation on Corporate Social Responsibility 

(CSR) and the engineering competences for the future. The THALES Group - with 77.000 employees 

(approx. 50% in France) in 68 countries worldwide and EUR 17,6 billion of sales in 2022 - plans to recruit 

4.000 students as interns with a potential conversion into full-time contracts. In 2018, one third of new 

hires at THALES were women. In France every year some 40% of interns in engineering are converted 

into unlimited employment contracts.  

In the Q&A which followed with the representatives of the Engineering Professional Organizations of 

33 countries, it was acknowledged that a good technical engineering education (hard skills) will still be 

the backbone of the competence of future engineers, but that the technical abilities and capabilities 

need to be completed with other (soft) skills which impossibly can all be part of the academic 

engineering curricula : from creativity, communication and foreign language skills to digital and AI 

competences, data literacy, sustainability, entrepreneurship, etc. Therefore, Life-Long-Learning (LLL), 

Continuous Professional Development (CPD) and on-the-job training are paramount in enhancing 

these competences after entering the labour market, especially as industry is apart from hiring 

specialists, also increasingly searching to recruit all-round graduates.  

As to the question how the engineering profession will evolve over the next 5 to 10 years, he 

acknowledged the opinion of the National Professional Engineering Organizations, i.e. National 

Members of ENGINEERS EUROPE4 who identified the following major challenges : 

 

- The formation of an engineer is and will be changing ever more : this requires re-education, 
up-skilling, reskilling of currently professionally active engineers especially in the field of green 
energy, AI, cybersecurity and sustainability. 
 

- Enhance and promote the image of the profession to attract more young people (STEM) in 
order to better meet the market demand for engineers. 

 

- Soft skills to become a method in the way hard skills are being taught without prolonging the 
duration of the formal engineering education. 

 

3. Qualitative Research 
 

3.1. Image and Standing    

 
4 https://www.engineerseurope.com/membership-list  

https://www.engineerseurope.com/membership-list
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Engineers dream about making things better, they see possibilities; they are curious and ask questions 
like άƘƻǿ ŘƻŜǎ ƛǘ ǿƻǊƪέΣ άǿƘŀǘ ǿƛƭƭ ƘŀǇǇŜƴ ƛŦέ, etc.; they are creative problem-solvers and have a 
passionate vision on how something should work; they work together with other smart people such as 
chemists, physicians, astonomers, etc. to design and create new things. From research to real-world 
applications, engineers constantly discover how to improve our lives by creating new solutions that 
connect science to life in unexpected, forward-thinking ways. Few professions turn so many ideas into 
ǎƻ Ƴŀƴȅ ǊŜŀƭƛǘƛŜǎΤ ŦŜǿ ƘŀǾŜ ǎǳŎƘ ŀ ŘƛǊŜŎǘ ŀƴŘ ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ǇŜƻǇƭŜΩǎ ŜǾŜǊȅŘŀȅ ƭƛǾŜǎ ŀƴŘ ǎƻŎƛŜǘȅ 
counts on them and their imagination to help us meet the needs of the 21st century. Yet, until a few 
years ago, this does not seem to be reflected in the overall general perception society has of who 
engineers are.  
 

From Current Perception To a New Perception 
    

Builders, operators, planners Designers, creators and inventors 

Computer people Many types of engineers 

Geeks and nerds Creative professionals, imagineers 

White males People of all backgrounds 

Boring Dynamic and exciting work, that makes a difference 

Too difficult to learn Challenging but worth the effort 

A man's job Engineering is a field for men and women 

Not as prestigious as a scientist A prestigious job that makes the world a better place 

Less lucrative than law or medicine Supports a very comfortable lifestyle 

 
A strong positioning statement like this one is required for all public communications, be it in 

advertising, recruitment, presentations, etc. and should be shared with the public at large in order to 

set engineers apart from other professions and to make a clear case why engineering matters. 

²ƘŜǊŜŀǎ ǘƘƛǎ ƻǇƛƴƛƻƴ ǿŀǎ ŜȄǇǊŜǎǎŜŘ ōȅ ǘƘŜ ¦{ άbŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎέΣ ōŀŎƪ ƛƴ нллу5, even 

Europeans will acknowledge 15 years later that a longer term image-effort is required, if in the future 

Europe wishes to have a sufficient number of engineers.  

 

Engineers are seen as leading figures in the modern world, as they are constantly pushing boundaries 

with creative solutions to difficult questions. They are also highly sought after for their problem-solving 

skills, making their skillset invaluable to many industries. We may conclude that though the overall 

image of the engineer is not entirely negative, there is a lack of understanding of the contribution of 

engineers in the public perception. Compared to other professions (medicine, law, architecture, etc.), 

engineering is held in high regard by the public. Public polling over the years has also consistently 

revealed that the public considers engineers to be ethical - yet, there remains a knowledge gap about 

the profession. The public perception of engineers is positive, but most individuals are not completely 

aware of how engineering affects their lives. In addition, engineers don't get much coverage in the 

media unless there is a catastrophic infrastructure failure. So what's the problem? Engineers aren't 

doing enough to educate the public.6 Albeit that this observation is beyond the scope of the E4E-

 
5 άChanging the Conversation : Messages for Improving Public Understanding of EngineeringέΣ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ 
of Engineering, Washington DC, 2008 
6 https://www.nspe.org/resources/pe-magazine/may-2013  

https://www.nspe.org/resources/pe-magazine/may-2013
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project, it may be one of the reasons why there is a shortage of engineering graduates in many 

European countries as related to all the engineering work that can or needs to be done. 

 
 

3.2.  Education and Competences  
 
9ŘǳŎŀǘƛƻƴŀƭ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ ƳŜŀǎǳǊŜ άŎŀǇŀōƛƭƛǘȅέ ŀƴŘ άǉǳŀƭƛǘȅέ ƻŦ ǎǘǳŘŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎ ŜƴƎƛƴŜŜǊƛƴƎ 

students, are often restricted and limited to verifying the evidence of what is learned and at what level. 

It is process oriented, but in this sense, these instruments are more backward- than forward looking : 

they lack the focus on future needs of both society and the graduated engineer in that society. Peer 

review can be a helpful- but can also be a doubtful model, since peers may not be well informed about 

modern methods and approaches in examining the variation of requirements over time.  

Present instruments for measuring quality offer limited evidence about the real quality and relevance 

of degree programmes and their performance. However, if academic and professional experts can 

agree on a set of required learning outcomes, they should also be able to measure performance in a 

comparative perspective and in international contexts.  

In this perspective reference can be made to the TUNING Academy7 and in particular to CALOHEE, the 

άComparable Achievements of Learning Outcomes in Higher Education in Europeέ8. It has, amongst 

ƻǘƘŜǊ ŘƛǎŎƛǇƭƛƴŜǎΣ ŘŜŦƛƴŜŘ ǘƘŜ ŎƻǊŜ ŎƻƳǇŜǘŜƴŎŜǎ ŀƴŘ ǘƘŜ άƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜ ŘŜǎŎǊƛǇǘƻǊǎέ ŦƻǊ ŎƛǾƛƭ 

engineering programs for first and second cycles of higher education, based on a merger of the EQF 

for Life-Long-Learning and the QF for the EHEA in terms of dimensions. Learning outcomes are defined 

in that document as statements of what a learner is expected to know, understand and be able to 

demonstrate after completion of a learning experience. These learning outcomes are grouped in terms 

of knowledge, skills and wider competences (attitudes). Some competences are subject-area related 

(specific to a subject area), while others are generic (relevant for many degree programmes). 

Most institutions of higher education measure learning in credit hours, meaning that they are very 

good at telling how long a student sat in a particular class, but not what the student actually learned. 

The timing is fixed, but the learning can be variable. A report from the Carnegie Foundation think-tank 

ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ ǘƘŜ ŎǊŜŘƛǘ ƘƻǳǊΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ǘƘŜ /ŀǊƴŜƎƛŜ ǳƴƛǘΣ ǿŀǎ άƳƛǎŎŀǎǘ ŀǎ ŀ ƳŜŀǎǳǊŜ ƻŦ 

ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎέΦ9 Competency-based learning flips time-based learning on its head, and centres on 

mastery of a subject, regardless of the time it takes to get there. From a debate held in the light of the 

άрth LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻŦ ǘƘŜ tƻǊǘǳƎǳŜǎŜ {ƻŎƛŜǘȅ ŦƻǊ 9ƴƎƛƴŜŜǊƛƴƎ 9ŘǳŎŀǘƛƻƴέ on 6 July 2023, 

 
7 The Tuning Academy (http://tuningacademy.org) is an International Higher Education and Research Centre for 
the development and enhancement of the quality of learning, teaching and assessment in higher education, 
focusing on the competences for intellectual development, employability and citizenship in a global context. It 
had its origin in successful large scale innovative projects carried out under the direction of the University of 
Deusto Bilbao (Spain) and the University of Groningen (The Netherlands) since 2000. The aim of the Tuning 
Academy is to be an organisation which is permanently aware of social demands and future needs, playing a key 
role in Higher Education through research, experimentation, educational innovation and support for decision 
making in policy on education and employment. Ref. : Prof. Robert Wagenaar,άw9Chwa Η ¢¦bLbD ǘƘŜ 
Modernisation Process of Higher Education in Europe : A Blueprint for Student-Centred LearningέΣ нлмфΦ 
8 https://www.calohee.eu 
9 Elena SilvŀΣ ¢ŀȅƭƻǊ ²ƘƛǘŜ ŀƴŘ ¢ƘƻƳŀǎ ¢ƻŎƘΣ άThe Carnegie Unit: A Century-Old Standard in a Changing Education 
LandscapeέΣ {ǘŀƴŦƻǊŘΣ /!Υ /ŀǊƴŜƎƛŜ CƻǳƴŘŀǘƛƻƴ ŦƻǊ ǘƘŜ !ŘǾŀƴŎŜƳŜƴǘ ƻŦ ¢ŜŀŎƘƛƴƎΣ нлмрΦ 

http://tuningacademy.org/
https://www.calohee.eu/
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engineering students10 felt that engineering programs do not address sufficiently the sustainability 

issues, theories, concepts, case studies, problem approaches and desired necessary competences. 

None of the students said they were aware of the GreenComp Sustainability Framework11 and that 

teachers did not present, nor had themselves, any formal training on sustainability. In addition, 

students outside the related engineering programs stated there was not any training or education 

concerning artificial intelligence or automation in the curriculum. 

In the European CommissionΩǎ ά/ƻƳƳǳƴƛŎŀǘƛƻƴ ƻƴ ŀ 9ǳǊƻǇŜŀƴ {ǘǊŀǘŜƎȅ ŦƻǊ ¦ƴƛǾŜǊǎƛǘƛŜǎέ12 it is 
explicitly stated that universities have a key role to play in preventing skills mismatches and 
ōƻǘǘƭŜƴŜŎƪǎ ǘƘŀǘ Ǌƛǎƪ ƘƛƴŘŜǊƛƴƎ 9ǳǊƻǇŜΩǎ ǊŜŎƻvery, and in enabling the development of learners as 
creative and critical thinkers, problems solvers and active and responsible citizens equipped for lifelong 
ƭŜŀǊƴƛƴƎ ό[[[ύΦ όΧύ ¢ƘŜ ŘƛƎƛǘŀƭ ǘǊŀƴǎƛǘƛƻƴ ƎƛǾŜǎ ǳƴƛǾŜǊǎƛǘƛŜǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ǊƻƭŜ ƛƴ ŜǉǳƛǇǇƛƴƎ ǎǘudents and 
researchers with the digital skills and competences needed in the new reality and in the promotion of 
innovation and new technologies. Subsequently, in 2022, the European Council made a 
άwŜŎƻƳƳŜƴŘŀǘƛƻƴ ƻƴ ŀ 9ǳǊƻǇŜŀƴ ŀǇǇǊƻŀŎƘ ǘƻ ƳƛŎǊƻ-credentials ŦƻǊ [[[ ŀƴŘ ŜƳǇƭƻȅŀōƛƭƛǘȅέ13. 
Therefore, Continuing Professional Development (CPD) is critical in maintaining engineering 
ŎƻƳǇŜǘŜƴŎŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŜƴƎƛƴŜŜǊΩǎ ŎŀǊŜŜǊΦ ¢ƻƎŜǘƘŜǊ ǿƛǘƘ ŎƘŀƴƎŜǎ ƛƴ ŜŘǳŎŀǘƛƻƴ ŎǳǊǊƛŎǳƭŀΣ /t5 
provides an ideal means to support the adaptation of the United National Sustainable Development 
Goals (UN SDGs) into everyday practice.  
 
A key component in establishing the qualifications is the European Engineering Education Database 
(EEED), listing the institutions of engineering higher education in European countries represented 
within ENGINEERS EUROPE and their engineering programmes14, which are all recognized by 
ENGINEERS EUROPE as fulfilling the typical education requirements for the EUR ING title15. The EEED 
is an authoritative source of information about national engineering education systems and 
educational institutions and it is used by major European industries in aeronautics, automotive, power- 
ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŜǘŎΦ ŦƻǊ ŎǊƻǎǎ ŎƘŜŎƪƛƴƎ ŜƴƎƛƴŜŜǊǎΩ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ōǳǘ ŀƭǎƻ by 
international/regional membership/registration bodies to check the status of European degrees. 
ENGINEERS EUROPE will continue to develop these offerings to inform and enhance the standing and 
reputation of the professional engineer in Europe and because it has a role to play in communicating 
the importance of the role of engineers for the development of European economic and industrial 
activities. 
 

3.3. Opportunities  
 

¢ƘŜ 9ǳǊƻǇŜŀƴ 9ŎƻƴƻƳƛŎ ŀƴŘ {ƻŎƛŀƭ /ƻƳƳƛǘǘŜŜΩǎ ό99{/ύ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 
work programme for 202316 describes the challenges and opportunities in the European arena, 
including:  

 
10 https://cispee2023.uminho.pt  
11 https://joint -research-centre.ec.europa.eu/greencomp-european-sustainability-competence-framework_en  
12 https://education.ec.europa.eu/document/commission-communication-on-a-european-strategy-for-
universities, 18 January 2022. 
13 https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-recommends-european-
approach-to-micro-credentials/ ,16 June 2022. 
14 https://www.engineerseurope.com/what-engineers-europe-eeed 
15 https://www.engineerseurope.com/what-eur-ing-certificate  
16 https://www.eesc.europa.eu/en/our-work/publications-other-work/publications/european-economic-and-
social-committees-contribution-2023-european-commissions-work-programme    

https://cispee2023.uminho.pt/
https://joint-research-centre.ec.europa.eu/greencomp-european-sustainability-competence-framework_en
https://education.ec.europa.eu/document/commission-communication-on-a-european-strategy-for-universities
https://education.ec.europa.eu/document/commission-communication-on-a-european-strategy-for-universities
https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-recommends-european-approach-to-micro-credentials/
https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-recommends-european-approach-to-micro-credentials/
https://www.engineerseurope.com/what-engineers-europe-eeed
https://www.engineerseurope.com/what-eur-ing-certificate
https://www.eesc.europa.eu/en/our-work/publications-other-work/publications/european-economic-and-social-committees-contribution-2023-european-commissions-work-programme
https://www.eesc.europa.eu/en/our-work/publications-other-work/publications/european-economic-and-social-committees-contribution-2023-european-commissions-work-programme
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ω {ƻŎƛŀƭ ŎƻƘŜǎƛƻƴ  
ω LƴƴƻǾŀǘƛƻƴ  
ω /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳƛǘƛƎŀǘion  
ω 9ƴŜǊƎȅ ǳƴƛƻƴ όwŜtƻǿŜǊ9¦ύ  
ω wŜ-industrialisation : e.g., Artificial Intelligence (AI), etc.  
 
The spike in energy costs and economic uncertainty make addressing these matters even more 
necessary and challenging. The EESC calls for the mobilisation of both public and private financing to 
facilitate investments in research and innovation, education, training and technical infrastructure. Also 
entrepreneurship represents a key competence for improving our European competitiveness and our 
innovation will have to focus on the development of a social and green economy, even more so in the 
context of a post pandemic recovery.  
 
Engineers need not just be the creators of things but also creators of employment and economic 
activity. To do this requires a re-positioning of how engineers think about their role in society and how 
society thinks about engineers. The decreasing lifecycle of ever more complex technologies 
emphasises the need for up-skilling engineering talent, using a combination of academic and work-
based training for the entire career of the engineer, including commitment to self-study. Governments 
need to ensure that legal, commercial and employment supports, are flexible to facilitate greater 
entrepreneurial and technology driven activities. 
 

3.4 Challenges  
 
Corporate leaders are prone to suggest that academic or institutional inertia is real and that 

educational infrastructure fails to keep pace with the technological transformation of the economy, 

but the onus is on companies just as much as it is on higher education to respond more rapidly and 

urgently to the changing nature of work.  

As the Massachusetts Institute of Technology (MIT), economist Erik BRYNJOLFSSON ǎŀƛŘ Υ άInvesting 

in new technology can often be easier for companies than negotiating the organizational challenges 

that come with reskilling workersέΣ17 whereas Mike DEREZIN, Vice President of LinkedIn, states that 

companies can stay ahead in the talent war by recruiting from within.18 The company FutureFit works 

with the OECD (Organization for Economic Cooperation and Development) and McKinsey to help 

people, companies and governments leverage intelligence to identify transition pathways.19 With 

recommendation and matchmaking algorithms, FutureFit has a personality profiler as well as a profile 

ǇŀǊǎŜǊ ǘƻ ƳŀƪŜ ǎŜƴǎŜ ƻŦ ŎŀƴŘƛŘŀǘŜǎΩ ǊŜǎǳƳŜǎ ŀƴŘ ǇǊƻŦƛƭŜ Řŀǘŀ ŀƴŘ ƳŀǘŎƘ ǘƘŜƳ ǘƻ ƻǇŜƴ Ƨƻōǎ. It also 

layers on a skills gap analyser and learning recommendation app, so that users can access filtered 

ƭŜŀǊƴƛƴƎ ŎƻƴǘŜƴǘ ŦǊƻƳ олΦллл ƛƴǎǘƛǘǳǘƛƻƴǎ ƛƴ ƻǊŘŜǊ ǘƻ Ŧƛƭƭ ǘƘƻǎŜ ǎƪƛƭƭǎ ƎŀǇǎΦ ά{ƪȅ IƛǾŜΩǎ IǳƳŀƴ /ŀǇƛǘŀƭ 

hǇŜǊŀǘƛƴƎ {ȅǎǘŜƳέ Ŏŀƭƭǎ ƛǘǎ ŀǇǇǊƻŀŎƘ άǉǳŀƴǘǳƳ ƭŀōƻǳǊ ŀƴŀƭȅǎƛǎέ ǘƻ ŜƴŎŀǇǎǳƭŀǘŜ ǘƘŜ ƴƻǘƛƻƴ ǘƘŀǘ ƛǘ ƛǎ 

 
17 [ŀǳǊŜƴ ²ŜōōŜǊΣ άWhy Companies Are Failing at ReskillingέΣ ¢ƘŜ ²ŀƭƭ {ǘǊŜŜǘ WƻǳǊƴŀƭΣ мф !ǇǊƛƭ нлмфΣ 
https://www.wsj.com/articles/the-answer-to-your-companys-hiring-problem-might-be-right-under-your-nose-
11555689542  
18 Fast Company, 14 June 2019, https://www.fastcompany.com/90363915/companies-can-stay-ahead-in-the-
talent-war-by-recruiting-from-within-says-this-linkedin-vp.  
19 CǳǘǳǊŜCƛǘ !LΣ άAI for the Future of Work & SkillsέΣ нлнлΣ https://www.futurefit.ai/   

https://www.wsj.com/articles/the-answer-to-your-companys-hiring-problem-might-be-right-under-your-nose-11555689542
https://www.wsj.com/articles/the-answer-to-your-companys-hiring-problem-might-be-right-under-your-nose-11555689542
https://www.fastcompany.com/90363915/companies-can-stay-ahead-in-the-talent-war-by-recruiting-from-within-says-this-linkedin-vp
https://www.fastcompany.com/90363915/companies-can-stay-ahead-in-the-talent-war-by-recruiting-from-within-says-this-linkedin-vp
https://www.futurefit.ai/
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analyzing a workforce at its most granular level.20 άtŜƻǇƭŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜƛǊ ƻǿƴ ǎƪƛƭƭǎΣ ŀƴŘ ŜƳǇƭƻȅŜǊǎ 

ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ǎƪƛƭƭǎ ƻŦ ǘƘŜƛǊ ǿƻǊƪŦƻǊŎŜΦ ¢ƘŜȅ ƪƴƻǿ Ƨƻō ŘŜǎŎǊƛǇǘƛƻƴǎ ŀƴŘ ǊƻƭŜǎ ŀƴŘ ǘƘŀǘ ƛǎ ƛǘΣέ says Sean 

HINTON, founder and CEO of Sky HiveΦ άThey may not even understand how the skills required for a 

certain role are changingέΦ21 

Over the past five years, the World Economic Forum22 (WEF) has tracked the arrival of the future of 

work, identifying the potential scale of worker displacement due to technological automation and 

augmentation, alongside effective strategies for empowering job transitions, from declining to 

ŜƳŜǊƎƛƴƎ ƧƻōǎΦ !ǘ ǘƘŜ ŎƻǊŜ ƻŦ ǘƘŜƛǊ ǊŜǇƻǊǘǎ ŀƴŘ ƛǘǎ ŀƴŀƭȅǎƛǎΣ ƛǎ ǘƘŜ άFuture of Jobs SurveyέΣ ŀ ǳƴƛǉǳŜ ǘƻƻƭ 

which assesses the short- and long-term trends and impact of technological adoption on labour 

markets.  

The data outlined in the following pages tracks technological adoption among firms alongside changing 

job requirements and skills demand. These qualitative survey responses were further complemented 

by granular data from new sources derived from privately-held data that tracks key jobs and skills 

trends. Together, these two types of sources provide a comprehensive overview of the unfolding 

labour market trends, as well as an opportunity to plan and strategize towards a better future of work. 

The past years have seen a clear acceleration in the adoption of new technologies among the 

companies surveyed. Figure 1 below presents a selection of technologies organized according to 

ŎƻƳǇŀƴƛŜǎΩ ƭƛƪŜƭƛƘƻƻŘ ǘƻ ŀŘƻǇǘ ǘƘŜƳ ōȅ нлнтΦ /ƭƻǳŘ ŎƻƳǇǳǘƛƴƎΣ ōƛƎ Řŀǘŀ ŀƴŘ Ŝ-commerce remain high 

priorities, following a trend established in previous years. However, there has also been a significant 

rise in interest in encryption, reflecting the new vulnerabilities of the digital age, and a significant 

increase in the number of firms expecting to adopt non-humanoid robots and artificial intelligence (AI), 

with both technologies slowly becoming a mainstay of work across industries. These patterns of 

technological adoption vary according to industry.  

Figure 1: Technology adoption 2023-2027: Technologies ranked by the share of organizations surveyed 

who are likely to adopt this technology over the next 5 year 

 
20 {ƪȅ IƛǾŜΣ ά¢ƘŜ ²ƻǊƭŘΩǎ wŜǎƪƛƭƭƛƴƎ 9ƴƎƛƴŜέΣ нлнлΣ https://www.skyhive.io/en-ca/enterprise  
21 {ƪȅ IƛǾŜ ǘŜŀƳΣ ƛƴǘŜǊǾƛŜǿ ƻŦ мн CŜōǊǳŀǊȅ нлнл ǿƛǘƘ aƛŎƘŜƭƭŜ wΦ ²ŜƛǎŜΣ ƛƴ άLong Life Learning : Preparing for 
Wƻōǎ ǘƘŀǘ ŘƻƴΩǘ ŜǾŜƴ 9Ȅƛǎǘ ȅŜǘέΣ нлнм 
22 ²ƻǊƭŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳΣέThe Future of Jobs ReportέΣ hŎǘƻōŜǊ нлнл ŀƴŘ aŀy 2023; 
https:// www3.weforum.org/docs/WEF_Future_of_Jobs_2023.pdf  

https://www.skyhive.io/en-ca/enterprise
https://www3.weforum.org/docs/WEF_Future_of_Jobs_2023.pdf
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As demonstrated in Figure 2, AI is finding the most broad adaptation among the Digital Information 

and Communications, Financial Services, Healthcare, and Transportation industries. Big data, the 

Internet of Things and Non-Humanoid Robotics are seeing strong adoption in Mining and Metals, while 

the Government and the Public Sector industry shows a distinctive focus on encryption. These new 

technologies are set to drive future growth across industries, as well as to increase the demand for 

new job roles and skill sets.  

Such positive effects may be counter-balanced by workforce disruptions. A substantial amount of 

ƭƛǘŜǊŀǘǳǊŜ Ƙŀǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀŘƻǇǘƛƻƴ ǿƛƭƭ ƛƳǇŀŎǘ ǿƻǊƪŜǊǎΩ Ƨƻōǎ ōȅ ŘƛǎǇƭŀŎƛƴƎ ǎƻƳŜ ǘŀǎƪǎ 

performed by humans into the realm of work performed by machines. The extent of disruption will 

ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ŀ ǿƻǊƪŜǊΩǎ ƻŎŎǳǇŀǘƛƻƴ ŀƴŘ ǎƪƛƭƭǎ ǎŜǘΦ  

5ŀǘŀ ŦǊƻƳ ǘƘŜ CƻǊǳƳΩǎ άCǳǘǳǊŜ ƻŦ Wƻōǎ {ǳǊǾŜȅέ ǎƘƻǿ ǘƘŀǘ ŎƻƳǇŀƴƛŜǎ ŜȄǇŜŎǘ ǘƻ ǊŜ-structure their 

workforce in response to new technologies. In particular, the companies surveyed indicate that they 

are also looking to transform the composition of their value chain (55%), introduce further automation, 

reduce the current workforce (43%) or expand their workforce as a result of deeper technological 

integration (34%), and expand their use of contractors for task-specialized work (41%). 

A new wave of AI systems may also have a major impact on employment markets around the world. 
Shifts in workflows triggered by these advances could expose the equivalent of 300 million full-time 
jobs worldwide to automation, Goldman Sachs says (Briggs and Kodnani). They further estimate that, 
of those occupations that are exposed, roughly a quarter to as much as half of their workload could be 
replaced. But not all that automated work will ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ƭŀȅƻŦŦǎΣ ǘƘŜ ǊŜǇƻǊǘ ǎŀȅǎΦ άAlthough the 
impact of AI on the labour market is likely to be significant, most jobs and industries are only partially 
exposed to automation and are thus more likely to be complemented rather than substituted by AIέ23. 

 
23 https://www.goldmansachs.com/intelligence/pages/generative-ai-could-raise-global-gdp-by-7-percent.html 
This article is being provided for educational purposes only. The information contained in this article does not 
constitute a recommendation from any Goldman Sachs entity to the recipient, and Goldman Sachs is not 
providing any financial, economic, legal, investment, accounting, or tax advice through this article or to its 
recipient. Neither Goldman Sachs nor any of its affiliates makes any representation or warranty, express or 
implied, as to the accuracy or completeness of the statements or any information contained in this article and 

https://www.goldmansachs.com/intelligence/pages/generative-ai-could-raise-global-gdp-by-7-percent.html
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In addition, jobs displaced by automation have historically been offset by the creation of new jobs, and 
the emergence of new occupations following technological innovations accounts for the vast majority 
of long-run employment growth. For example, information-technology innovations introduced new 
occupations such as webpage designers, software developers and digital marketing professionals.  

A recent study by economist David Autor, Professor at MIT 24 ŦƻǳƴŘ ǘƘŀǘ сл҈ ƻŦ ǘƻŘŀȅΩǎ ǿƻǊƪŜǊǎ ŀǊŜ 
employed iƴ ƻŎŎǳǇŀǘƛƻƴǎ ǘƘŀǘ ŘƛŘƴΩǘ ŜȄƛǎǘ ƛƴ мфплΦ ¢Ƙƛǎ ƛƳǇƭƛŜǎ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ ур҈ ƻŦ ŜƳǇƭƻȅƳŜƴǘ 
growth over the last 80 years is explained by the technology-driven creation of new 
positions.  Generative AI can streamline business workflows, automate routine tasks and give rise to a 
new generation of business applications, says Kash Rangan, senior U.S. software analyst in Goldman 
Sachs Research25. The technology is making inroads in business applications, improving the day-to-day 
efficiency of knowledge workers, helping scientists develop drugs faster and accelerating the 
development of software codes, among other things. As more generative AI tools are developed and 
layered into existing software packages and technology platforms, Goldman Sachs sees businesses 
across the economy benefiting, from enhancing office productivity and sales efforts, to the design of 
buildings and manufactured parts and detecting cyber fraud. While much is unknown about how 
generative AI will influence the world economy and society, and it will take time to play out, there are 
clear signs that the effects could be profound. 

Figure 2: Share of organizations surveyed by the WEF which consider skills to be increasing or 

decreasing in importance, ordered by the net difference. 

 
any liability therefore (including in respect of direct, indirect, or consequential loss or damage) is expressly 
disclaimed. 
24 άHow AI could help rebuild the middle classέΣ ōȅ Greg Rosalsky, Molly Messick and dave blanchard, 17 may 
2023. https://www.npr.org/2023/05/16/1176516094/artificial-intelligence-david-autor-chatgpt-labor  
25 έAre we on the cusp of a generative ai revolutionΚέΣ DƻƭŘƳŀƴ {ŀŎƘǎ ǊŜǎŜŀǊŎƘΣ 21 February 2023. 
https://www.goldmansachs.com/intelligence/podcasts/episodes/02-21-2023-sheridan-rangan.html  

https://www.npr.org/people/726239784/greg-rosalsky
https://www.npr.org/people/892034879/dave-blanchard
https://www.npr.org/2023/05/16/1176516094/artificial-intelligence-david-autor-chatgpt-labor
https://www.goldmansachs.com/intelligence/podcasts/episodes/02-21-2023-sheridan-rangan.html
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Job disruption is counter-ōŀƭŀƴŎŜŘ ōȅ Ƨƻō ŎǊŜŀǘƛƻƴ ƛƴ ƴŜǿ ŦƛŜƭŘǎΣ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άƧƻōǎ ƻŦ ǘƻƳƻǊǊƻǿέΦ hǾŜǊ 

the coming decade, a non-negligible share of newly created jobs will be in wholly new occupations, or 

existing occupations undergoing significant transformations in terms of their content and skills 

ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ ²ƻǊƭŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳϥǎ άWƻōǎ ƻŦ ¢ƻƳƻǊǊƻǿέ ǊŜǇƻǊǘΣ ŀǳǘƘƻǊŜŘ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ 

data scientists at partner companies LinkedIn and Coursera26, presented in 2020 for the first time a 

way to measure and track the emergence of a set of new jobs across the economy using real-time 

labour market data.  

The data from this collaboration identified 99 jobs that are consistently growing in demand across 20 

economies. Those jobs were then organized into distinct professional clusters according to their skills 

similarity. This resulting set of emerging professions reflects the adoption of new technologies and 

increasing demand for new products and services, which are driving greater demand for Green 

Economy jobs, roles at the forefront of the data and AI economy, as well as new roles in engineering, 

cloud computing and product development (Figure 3).  

Figure 3: Top 20 job roles in increasing and decreasing demand across industries 

 
26 https://www.coursera.org   

https://www.coursera.org/
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Although a minority of companies believe that AI and big data has been overemphasized as a core skill 

and will decline in importance to workers, a net 59% of companies predict it will grow in importance, 

and many companies see it as a strategic priority. Though generative AI has the potential to displace 

jobs, the focus placed on training workforces to exploit AI and big data indicates the opportunities for 

new roles which harness its potential to help achieve business goals. 

Figure 4: Reskilling and upskilling, 2023-2027 - Aggregated rankings of reskilling and upskilling 

priorities reported by WEF surveyed organizations. The ranking differences is relative to the ranking of 

skill importance in 2023. The graph also shows the share of companies which include each skill in their 

reskilling and upskilling strategies for 2023 to 2027.  
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A third dimension of the reskilling and upskilling landscape ς besides the skills needed for work and 

the training strategies identified by employers ς is the range of upskilling and reskilling choices, made 

by individual learners. Research conducted by Coursera for the 2023 WEF Future of Jobs Report 

suggests that these choices often differ from business priorities. Individual learners on Coursera have 

mainly focused on building technical skills such as programming, resource management and 

operations, networks and cybersecurity. These choices sometimes align with the skills businesses seek 

but many of these skills are foundational to achieving higher proficiencies in sought-after skills such as 

!L ŀƴŘ ōƛƎ ŘŀǘŀΣ ƭŜŀŘŜǊǎƘƛǇ ŀƴŘ ǎƻŎƛŀƭ ƛƴŦƭǳŜƴŎŜΧ 9ǾŜƴ ǎƻΣ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ǇŜǊǎƛǎǘΣ ŀƴŘ Ƨƻō-seekers can 

more effectively use online learning platforms to close skill gaps and meet employer requirements, 
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especially as traditional qualifications become less important.27 Historically, individuals on the 

/ƻǳǊǎŜǊŀ ǇƭŀǘŦƻǊƳ ƘŀǾŜ ǇǊƛƻǊƛǘƛǎŜŘ ŘŜǾŜƭƻǇƛƴƎ ǘŜŎƘƴƛŎŀƭ ƻǊ άƘŀǊŘέ ǎƪƛƭƭǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭǳŎǊŀǘƛǾŜ 

careers in programming and data analytics. Increasingly, however, emerging technologies such as 

ƎŜƴŜǊŀǘƛǾŜ !L ŀǊŜ ǊŜǎƘŀǇƛƴƎ ǿƻǊƪŦƻǊŎŜ ŘŜƳŀƴŘǎΣ ŀƴŘ ŜƳǇƭƻȅŜǊǎ ŀǊŜ ǇƭŀŎƛƴƎ ƎǊŜŀǘŜǊ ŜƳǇƘŀǎƛǎ ƻƴ άǎƻŦǘέ 

skills. These skills allow companies to respond to change and are resistant to automation.  

The ability of global companies to harness the growth potential of new technological adoption is 

hindered by skills shortages. Figure 5 shows that skills gaps in the labour market and the inability to 

attract the right talent, remain among the leading barriers to the adoption of new technologies.  

Figure 5: Perceived barriers to the adoption of new technologies 

 

Lƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǊŜŀŘȅ ǘŀƭŜƴǘΣ ŜƳǇƭƻȅŜǊǎ ǎǳǊǾŜȅŜŘ ǘƘǊƻǳƎƘ ǘƘŜ άCǳǘǳǊŜ ƻŦ Wƻōǎ {ǳǊǾŜȅέ ǊŜǇƻǊǘ ǘƘŀǘΣ 

on average, they provide access to reskilling and upskilling to 62% of their workforce, and that by 2025 

they will expand that provision to a further 11% of their workforce. However, employee engagement 

into those courses is lagging, with only 42% of employees taking up employer-supported reskilling and 

upskilling opportunities.  

Skill shortages are more acute in emerging professions. Asked to rate the ease of finding skilled 

employees across a range of new, strategic roles, business leaders consistently cite difficulties when 

hiring for Data Analysts and Scientists, AI and Machine Learning Specialists as well as Software and 

Application Developers, among other emerging roles. While an exact skills match is not a prerequisite 

to making a job transition, the long-term productivity of employees is determined by their mastery of 

key competencies. The WEF report takes stock of the types of skills that are currently in demand as 

well as the efforts underway to fill that demand through appropriate reskilling and upskilling. The 

report also tracked the cross-functional skills which are in increasing demand. Figure 6 shows the top 

skills and skill groups which employers see as rising in prominence in the lead up to 2025. These include 

groups such as critical thinking and analysis, as well as problem-solving, which have stayed at the top 

of the agenda with year-on-year consistency.  

 
27 World Economic Forum,The Future of Jobs Report, May 2023, pp. 42-44. 
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Figure 6: Perceived skills and skills groups with growing demand by 2025, by share of companies 

surveyed 

 

Newly emerging are skills in self-management such as active learning, resilience, stress tolerance and 

flexibility.  

A number of companies have in recent years experimented with a range of approaches to reskilling 

and upskilling. The role of business in such a programme can be to directly drive such efforts and define 

the approach to reskilling and upskilling. In other cases, businesses can be in a supporting role, 

agreeing to redefine their approach to hiring and accept candidates who have been reskilled through 

new types of credentials.  

In one example, telecommunication company AT&T has worked with Udacity to create 50 training 

programmes designed to prepare individuals for the technical careers of the future which are 
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distinctively relevant to AT&Ts future workforce and digital strategies.28 In particular, these strategies 

include courses focused on skills in web and mobile development, data science and machine learning. 

To date AT&T has spent over $200 million per year to design this internal training curriculum, known 

ŀǎ ά¢ ¦ƴƛǾŜǊǎƛǘȅέΣ ŀƴŘ Ƙŀǎ ŀƭǊŜŀŘȅ ŀŎƘƛŜǾŜŘ ƻǾŜǊ пΦнлл ŎŀǊŜŜǊ ǇƛǾƻǘǎ ǿƛǘƘ тл҈ ƻŦ Ƨƻōǎ ŦƛƭƭŜŘ internally 

by those that were reskilled. In a similar effort, SHELL launched an online education effort titled the 

ά{ƘŜƭƭΦŀƛ 5ŜǾŜƭƻǇƳŜƴǘ tǊƻƎǊŀƳέ29, which focuses on teaching artificial intelligence skills to its 

employees.  

The below Figure 7 shows that 60% of businesses believe they can see return on investment within 

one year of funding reskilling for the average employee. 

Figure 7: Probability distributions for the expected duration of upskilling or reskilling training programs 

from 2023 to 2027, and how long organizations surveyed expect to subsequently wait for a return on 

this investment. 

 

Figure 8: Expected composition of Training Providers 2023-2027 

 

 
28 https://www.udacity.com/get-hired/att   
29 https://www.shell.com/energy-and-innovation/digitalisation/digital-technologies/shell-ai.html  

https://www.udacity.com/get-hired/att
https://www.shell.com/energy-and-innovation/digitalisation/digital-technologies/shell-ai.html
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Figure 9: Barriers to Business Transformation 2023-2027 - Share of organizations surveyed expecting 

these factors will limit the transformation of their business. 

 

Skills gaps in the local labour market are seen as a greater barrier to business transformation (60%) 

than a shortage of investment capital (37%), by companies in virtually every industry30.  

 

4. Conclusions and Recommendations: 

ENGINEERS EUROPE conducted an on-line survey between 15 May and 15 July 2023. For the seven 
countries being part of the E4E consortium, 802 answers were collected of which 75% were filled out 
by male respondents. A large majority (88%) of respondents were professionally active and 65% of 
respondents had acquired more than 10 years of professional experience, be it in the industry or 
educational sector. The outcome of the survey seems to be congruent and consistent with the research 
conducted. Following conclusions can be drawn: 
 

1. A strong positioning statement about the profession of engineer is required for all public 
communications to make a clear case why engineering matters. To entice young people to 
learn more about engineering, it's going to take more engagement from engineers. 
 

2. Engineers are best served with competency-based learning and by an assessment of their 
learning outcomes as the sum of what he/she is expected to know, understand and be able to 
demonstrate after completion of a learning experience, i.e. knowledge, skills and wider 
competences (attitudes).  

 
оΦ !ƴ ƛƴŎǊŜŀǎŜŘ ŜƳǇƘŀǎƛǎ ƻƴ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŎŜǊƴǎ ƛƴ ŎƻƳōƛƴŀǝƻƴ ǿƛǘƘ ŀ 

ƎǊŜŀǘŜǊ ǳǎŜ ƻŦ ŀǳǘƻƳŀǝƻƴ ŀƴŘ !L ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŎŜǎǎŜǎ ǿƛƭƭ ōŜŎƻƳŜ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ 

ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ŦƻǊ ǘƘŜ ƴŜȄǘ ŬǾŜ ȅŜŀǊǎ όнлноπнлнтύΦ aŀƧƻǊ ŀǊŜŀǎ ŦƻǊ 

ƛƴƴƻǾŀǝƻƴ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ǿƛƭƭ ōŜ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ŀƴŘ DǊŜŜƴ LƴŦǊŀǎǘǊǳŎǘǳǊŜ 

ǿƘŜǊŜōȅ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘŜŎƘƴƛŎŀƭ ŎƻƳǇŜǘŜƴŎŜǎ ǘƘŀǘ ŜƴƎƛƴŜŜǊǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ 

ǘƘŜ ǘǊŀƴǎƛǝƻƴ ƻŦ ŀ ƳƻǊŜ ǎǳǎǘŀƛƴŀōƭŜ ŜŎƻƴƻƳȅ ŀǊŜ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǎƛƎƴ ŀƴŘ 

ŎƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅ ǇǊƛƴŎƛǇƭŜǎΦ  

 

 
30 World Economic Forum,The Future of Jobs Report, May 2023, p. 49. 
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пΦ ¢ƻ ōŜǧŜǊ ǇǊŜǇŀǊŜ ŜƴƎƛƴŜŜǊǎ ŦƻǊ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ǘƘŜ нмǎǘ ŎŜƴǘǳǊȅΣ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ 

ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǇǊƛƴŎƛǇƭŜǎ ƛƴ ŦƻǊƳŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ŜŘǳŎŀǝƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 

ǇŀǊŀƳƻǳƴǘΦ Changes in education curricula and CPD will provide the means to support the 

adaptation of the SDGs into everyday practiceΦ Lǘ ƛǎ ƻǾŜǊŀƭƭ ǿƛŘŜƭȅ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ 

ŜƴƎƛƴŜŜǊƛƴƎ ŜŘǳŎŀǝƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳǎ ǎƘƻǳƭŘ ōŜǧŜǊ ǇǊŜǇŀǊŜ ŜƴƎƛƴŜŜǊƛƴƎ ǎǘǳŘŜƴǘǎ ōȅ 

ŜȄǇƻǎƛƴƎ ǘƘŜƳ ǘƻ ŜƳŜǊƎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǘƘŜƛǊ ǇƻǘŜƴǝŀƭ ŀǇǇƭƛŎŀǝƻƴǎ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ 

ǘƘŀǘ ǎǘǳŘŜƴǘǎ ǊŜǉǳƛǊŜ ƳƻǊŜ ǇǊŀŎǝŎŀƭ ŀƴŘ ƘŀƴŘǎπ ƻƴ ŜȄǇŜǊƛŜƴŎŜ ǘƘǊƻǳƎƘ ƛƴǘŜǊƴǎƘƛǇǎ ŀƴŘ 

ŀǇǇǊŜƴǝŎŜǎƘƛǇǎΦ 

 

5. ¦ƴƛǾŜǊǎƛǝŜǎκǘŜŎƘƴƛŎŀƭ ǎŎƘƻƻƭǎ ŀƴŘ ǘƘŜ ƛƴŘǳǎǘǊȅ ŀǊŜ ǘƻ ŘŜǾŜƭƻǇ ŀ ŦƻǊƳŀƭ ƻǊ ƛƴŦƻǊƳŀƭ ŎǳǊǊƛŎǳƭǳƳ 

ǘƘŀǘ ŀƭƛƎƴǎ ǿƛǘƘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ Ƨƻō ƳŀǊƪŜǘΦ The role of business in programs of reskilling and 

upskilling can be to directly drive such efforts and define the approach. 

  

сΦ /ǊƛǝŎŀƭ ǘƘƛƴƪƛƴƎΣ ŎƻƭƭŀōƻǊŀǝƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŬŎŀƴǘ 

ǎƻƊ ǎƪƛƭƭǎ ǘƻ ǿƻǊƪ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƴ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ŦƻǊ ƳŀƪƛƴƎ ŀ ǇǊƻƳƛǎƛƴƎ ŎŀǊŜŜǊΦ  

 

тΦ ! ƳŀƧƻǊƛǘȅ ƻŦ ƻǳǊ 9п9 ǎǳǊǾŜȅ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘǊƻƴƎƭȅ ŀƳǇƭƛŬŜŘ ǘƘŜ ǇǊƻƳƻǝƻƴ ƻŦ ŘƛǾŜǊǎƛǘȅ ŀƴŘ 

ƛƴŎƭǳǎƛƻƴ ǇƻƭƛŎƛŜǎ ŀƴŘ ǘƘŜ ŜƴŎƻǳǊŀƎŜƳŜƴǘ ƻŦ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ǇǊƻōƭŜƳπōŀǎŜŘ ƭŜŀǊƴƛƴƎ 

ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ ŘŜǾŜƭƻǇ ŜǘƘƛŎŀƭ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǎƪƛƭƭǎΦ 

 

уΦ Lƴ ƻǊŘŜǊ ǘƻ ŀǧǊŀŎǘ ƳƻǊŜ ŘƛǾŜǊǎŜ ǘŀƭŜƴǘ ǘƻ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴ ŦǊƻƳ ǳƴŘŜǊπǊŜǇǊŜǎŜƴǘŜŘ 

ƎǊƻǳǇǎΣ ǎŎƘƻƭŀǊǎƘƛǇǎΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƳŜƴǘƻǊǎƘƛǇ ŀƴŘ ŘƛǾŜǊǎƛǘȅκƛƴŎƭǳǎƛƻƴ ǘǊŀƛƴƛƴƎ ǘƻ 

ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀƴŘ ƻǊƎŀƴƛȊŀǝƻƴǎΣ ŀǊŜ ƛŘŜƴǝŬŜŘ ŀǎ ōŜƛƴƎ ǎƛƎƴƛŬŎŀƴǘΦ 

 

фΦ ¢ƘŜ ǊƻƭŜ ǘƘŀǘ ŜƴƎƛƴŜŜǊǎ Ŏŀƴ Ǉƭŀȅ ƛƴ ǇǊƻƳƻǝƴƎ DǊŜŜƴ 9ƴŜǊƎȅ ŀƴŘ ŜŶŎƛŜƴŎȅ ŀǊŜ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ 

ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ŜƴŜǊƎȅ ŜŶŎƛŜƴŎȅ ŀƴŘ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƴŘ ǘƘŜ 

ǇǊƻǾƛǎƛƻƴ ƻŦ ǘŜŎƘƴƛŎŀƭ ŜȄǇŜǊǝǎŜ ŀƴŘ ŀŘǾƛŎŜ ǘƻ ōǳǎƛƴŜǎǎΣ ŜǎǇŜŎƛŀƭƭȅ {a9ΩǎΣ ǘƻ ǇǊƻƳƻǘŜ 

ǎǳǎǘŀƛƴŀōƭŜ ǇǊŀŎǝŎŜǎΦ 

 

млΦ A non-negligible share of newly created jobs will be in completely new occupations, or existing 

occupations undergoing significant transformations in content and skills requirements.  

 

ммΦ 9ƴƎƛƴŜŜǊƛƴƎ ŘƛǎŎƛǇƭƛƴŜǎ ǿƛǘƘ ŀ ǎŜǊƛƻǳǎ ŎƻƴŎŜǊƴ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǎƘƻǊǘŀƎŜ ƻŦ 

ŜƴƎƛƴŜŜǊǎ ŀǊŜ ƛŘŜƴǝŬŜŘ ŀǎ ŜƭŜŎǘǊƛŎŀƭκŜƭŜŎǘǊƻƴƛŎΣ L/¢ ŀƴŘ ŀƎǊƻƴƻƳƛŎ κŜƴǾƛǊƻƴƳŜƴǘŀƭ 

ŜƴƎƛƴŜŜǊƛƴƎΦ 

 

мнΦ Skills gaps in the local labour market are seen as a greater barrier to business transformation 

(60%) than a shortage of investment capital (37%), by companies in virtually every industryΦ 

 

моΦ tŀǊǘƴŜǊǎƘƛǇǎ ōŜǘǿŜŜƴ ƛƴŘǳǎǘǊȅ ŀƴŘ ŜŘǳŎŀǝƻƴŀƭ ƛƴǎǝǘǳǝƻƴǎΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ 

ƛƴŎǊŜŀǎŜŘ ŦǳƴŘƛƴƎ ƛƴ wϧ5 ƛƴ ŜƳŜǊƎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ǘǿƻ Ƴƻǎǘ ŜũŜŎǝǾŜ 

ǘƻƻƭǎ ŦƻǊ ŀŘŘǊŜǎǎƛƴƎ ŘƛƎƛǘŀƭΣ ƎǊŜŜƴΣ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ǎƪƛƭƭ ǎƘƻǊǘŀƎŜǎ ƛƴ ǘƘŜ 

ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƛƻƴΦ  
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мпΦ Entrepreneurship represents a key competence for improving the European competitiveness 

and R&D will have to focus on the development of a social and green economy. tǊƻŦŜǎǎƛƻƴŀƭ 

9ƴƎƛƴŜŜǊƛƴƎ hǊƎŀƴƛȊŀǝƻƴǎ Ŏŀƴ ŜƴŎƻǳǊŀƎŜ ǘƘŜ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ ƳƛƴŘǎŜǘ ŀƳƻƴƎ ŜƴƎƛƴŜŜǊǎ ŀƴŘ 

ǎǳǇǇƻǊǘ ŀƴŘ ǇǊƻƳƻǘŜ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ŀƳƻƴƎǎǘ ǘƘŜƛǊ ƳŜƳōŜǊǎ ōȅ ŀŘǾƻŎŀǝƴƎ 

ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ŎƻƭƭŀōƻǊŀǝƻƴ ǘƘǊƻǳƎƘ ǿƻǊƪǎƘƻǇǎ ŀƴŘ ǎŜƳƛƴŀǊǎ ŀƴŘ ōȅ ǇǊƻǾƛŘƛƴƎ ǎƘƻǊǘ 

ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜǎΦ 
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1.2 Analysis by Association of European Civil Engineering Faculties (AECEF) 
 

1. Introduction  

άDefinition of SDGs and Green Deal implementation landscape in your country across the VET and 

business ecosystemέΦ 

AECEF is an European Association of Civil Engineering Faculties (www.aecef.net). Therefore, the scope 

of this text Is to address Higher Education of Civil Engineers. The text was prepared to present advances 

in the adaptation of Civil Engineering undergraduate and graduate education and of the continuing 

professional development training programs to the consequences of the United Nations Sustainable 

Development Goals initiative. Several events took place and AECEF was promoter of the   conference 

on 12 November 2021 entitled ά¢ƘŜ Role of Education of Civil Engineers in the Implementation of SDGs 

(Sustainable Development DƻŀƭǎύέΦ 

The topics mostly addressed of the set of SDGs were SDG6 - Clean water and sanitation, SDG7 - 

Affordable and clean energy, SDG8 ς Decent work and economic growth, SDG9 ς Industry, innovation 

and infrastructure, SDG11 ς Sustainable cities and communities, SDG13 ς Climate action, SDG14 ς Life 

below water and SDG15 ς Life on land. These important issues were investigated to underline the 

relevance and impact of the qualification of Civil Engineers (future and active) in the development of 

a sustainable world.  

Another relevant initiative was the association participation in the projects of the TUNING academy 

(www.academy.org) in the area of defining necessary qualification frameworks of the competences of 

the Civil Engineers  to handle the UNSDGS and the Green Deal implications for society and for 

professionals. Related with the EU Green Deal the strategy was to consider the Green Competence 

Framework for Sustainability (GreenComp - https://joint -research-centre.ec.europa.eu/greencomp-

european-sustainability-competence-framework_en) and the possible changes in the existing 

competence framework for Civil Engineers in the bachelor and master levels (levels 6 and 7 of the 

European Qualification Framework).  

As a result of the working group activities of the AECEF members in the project three - non exclusive - 

options to proceed were:  

a) Incorporate GreenComp requirements while adapting its descriptors in the Civil Engineering (CE) 

framework; 

b) Create specific new competence(s) to add to the existing CE framework (possibly adding new 

dimensions); 

c) Join GreenComp with the existing CE framework by emphasizing where to incorporate learning 

outcomes when designing specific programmes. 

The third option was chosen and some of the competence descriptors that were adapted were Critical 

Reflection, Judgements, Synthesising, Design, Creativity, Knowledge, Ethics, Decision Making, 

Communication, Team Working,  Leadership and Professional Development. Civil Engineering will 

probably need to focus on the way in which the discipline and its practice is adapting to changing social 

needs, new knowledge /awareness and theoretical underpinnings of value frameworks. 

http://www.academy.org/
https://joint-research-centre.ec.europa.eu/greencomp-european-sustainability-competence-framework_en
https://joint-research-centre.ec.europa.eu/greencomp-european-sustainability-competence-framework_en
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A concrete example for CE is, from the CE competence framework, the Dimension 3: Design, Subset 2 

L6_3.2 Safe, sustainable and of low impact designs ά5ŜŦƛƴŜ and describe key aspects of safety, 

sustainability and impact on society and environment related to civil engineering phenomena and to 

the ethical obligation and social responsibility of professional ŜƴƎƛƴŜŜǊǎέ means that the designer 

should reconsider his priorities: valuing sustainability and critical thinking. This exists in the example 

of GreenCom on its page 39.  

 

2. Quantitative indicators on the evolving nature of the engineering profession 

Most significant ones for AECEF in Civil Engineering are for the last five years: 

- Number of programs of CE (bachelor, master and doctoral) 

- Number of graduates  

- Number of CDP programs including online 

- Number of registered professionals, national and European 

- Number of CE EUR ING certificates 

- Number of non-European CE registered professionals 

- Number of CE conferences, national and European 

- Number of CE funded projects by EU 

- Salaries of CE professionals, national and European 

 

3. Qualitative descriptions of the evolving nature of the engineering profession 

- Quality of CE media news 

- Promotion of Rehabilitation projects  

- Events created by CE related initiatives like the New Bauhaus 

- Media related with CE impact with Sustainability 

- Associations and organisations dedicated to CE and Sustainability 

 

4. Opportunities 

The introduction of educational programmes focusing on the protection of the environment and the 

sustainable development in the CE curricula is a very challenging procedure due to two main factors: 

a) The fact that, historically, engineers played a very active role in economic development, and 
during some periods they actually formed the leading force, without although equally developing 
their social structure as well. 
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b) It is nowadays demanded by CE to have broader knowledge, skills and attitudes than the traditional 

ones, which used to focus mainly on the construction sector. There is an intense demand for engineers 

to provide sustainable and environmentally friendly solutions under the concept of EU Agenda 2030 

and the Green Deal. 

The next stage needs the ǿƻǊƭŘΩǎ engineering experts on power generation and transmission, electric 

vehicles, hydrogen fuel cells, artificial intelligence for energy systems management, urban design for 

energy efficiency and public transport, and related specialists. Diplomats, rather than engineers, have 

been at the forefront at UN climate summits for the past 24 years. The time for engineers to take 

centre stage has arrived. 

Moreover, the importance of educating engineers, to successfully deliver on the UNSDGs, is 

highlighted in the recent UNESCO report on engineering: ά9ƴƎƛƴŜŜǊƛƴƎ education plays a crucial role in 

overcoming the challenges posed in achieving the SDGs. Achieving these goals necessitates a shift in 

engineering education away from a focus on academic technical knowledge towards a much broader 

interdisciplinary and complex problem-solving approach that combines societal and sustainable 

problem analyses with academic technical knowledge and ǎƻƭǳǘƛƻƴǎΦέ  

 

5. Needs 

The promotion of interdisciplinary knowledge and research in the field of environment and sustainable 

development for CE are: 

ω The provision of a high-quality education and training to promote a positive attitude and behaviour 

regarding the sensitive issues of environmental protection and sustainable development for CE. 

ω The training of new graduates and professionals aiming at the upgrade of the human potential of the 

CE in the context of a dynamic economic and technological development policy. 

ω The intensive specialisation in the relevant vital issues aiming at the formation of well-equipped 

graduates from the CE programme and providing them with suitable means for professional careers in 

the public or private sector or for the continuation of their postgraduate studies at the doctorate level 

and mostly for CPD of active CE. 

 

6. Challenges 

CE Engineering Education (EE) and CE Continuing Engineering Education (CEE) are crucial in handling 

the scale and complexity of the gap between existing solutions and the needs facing our planet. Civil 

engineers are uniquely placed to act on this opportunity. Lifelong learning has developed and can 

continue to develop global initiatives to address those twenty-first century challenges threatening the 

survival of human kind through collaboration, design, creative thinking and engineering. The 

implementation has shown that it may motivate the CE engineering community and influence a 

majority of stakeholders to engage with a framework of global sustainable development. 
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CE EE and CEE can influence in the short term the involvement of the engineering community and 

related sectors to a global commitment in implementing this call to service. This change and 

improvement can be mostly achieved via education and training of the engineering community around 

the world, as CE and related stakeholders have a major influence in the ǿƻǊƭŘΩǎ development. It is 

crucial that within a global and international arena that CE engages in sustainable measures to ensure 

a future for the world. Some initiatives, like SERINA and the Porto Declaration, can act as beacon and 

motivation for all and especially for active engineers and for future engineers. The contribution of 

these initiatives can arise from examples of related activities, the role of online learning in CE CEE 

sustainable courses, some guidelines for CE online sustainable courses and the provision of CE training 

and education for a sustainable world. 

CE in some countries have compulsory periodic CEE and continuing professional development (CPD) 

to keep their status as engineers. Professional organizations, government agencies, companies, non-

governmental organizations and policy makers can transform the competences of active Civil 

Engineers through CPD and CEE to include those related with sustainability. The transformation can be 

achieved by legislation, by incentives (time or money), by awareness campaigns or by creation of 

available modules. Civil Engineers are used to attend this type of training given the fact that their 

profession is evolving constantly. 

A possible incentive to engage active Civil Engineers in CPD and in CEE on topics of sustainability can 

be the recognition of qualifications on sustainability. The title of CE sustainable engineer maybe 

awarded to those willing to be trained. The title could bring prestige to the engineer, higher 

employability and an increase in salaries. This CPD and CEE can be formal learning, organized and 

structured through formal evaluation and assessment in traditional education systems or non-formal 

learning embedded in planned activities containing important learning elements. The overarching aim 

of enhancing sustainability CE competences is to have in place a system to document and to validate 

the competences that will be easily recognized by companies, professional organizations and society. 

Another possible improvement is to have mandatory sustainability education and training for Civil 

Engineering programs. Currently, professional qualification frameworks of engineers already require 

competences in the area of sustainability. The problem is that many engineering programs from 

academia do not comply fully with the demands of the CE professional qualification frameworks and 

many CE graduates do not have the necessary sustainability competences in terms of knowledge, skills 

and attitudes. In this case of transforming the CE higher education programs may be only viable 

through the intervention of legislative branches. 

 

7. Conclusions and Recommendations 

The role of Civil Engineers in the global effort to implement the Sustainable Development Goals and of 

the GreenComp framework is of outmost importance. This is why we need to invest in adapting the CE 

education of the new engineers so that they can understand the concept of the sustainable 

development goals and they can contribute to the process of their implementation. Many CE higher 

education institutions from all over the world, acknowledging the necessity to respond to the societal 

changes and are focusing on the adaptation of their CE study programs to be as much as possible 
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compatible with the implementation of the Sustainable Development Goals and of the GreenComp 

framework.  

Several initiatives have shown that it is possible to gather examples and case studies valuable for 

preparation of CE future graduates and CE active engineers in the area of sustainability. A possible 

solution is to have stakeholders to furnish databases with CE examples and CE case studies, of CE 

training programs and of CE initiatives that can bring hope for those concerned with the future. That 

can bring hope and optimism while developing an active mind set about respect of UNSDG and of 

GreenComp enacting its implementation in planning and executing future CE projects. 

Adapting to change is one of the most difficult and complex human challenges to navigate successfully. 

Yet no person or community has any immunity for change. The dawn of the third decade of the 21st 

Century has swiftly heralded unimaginable shifts and challenges across the globe without exception. 

So too, it has revealed signs of tremendous accomplishments, of ingenuity and of adaptability, buoyed 

by resilient human spirit and by desire to succeed against immense adversity. Against this backdrop, 

the decade ahead for Civil Engineers could hardly be more significant, demanding, and exciting for the 

best of Civil Engineers and of academics as problem solvers. 

As CE students, professionals, educators and administrators, one can look to the enormity of 2030 

deadline targets of the UNSDGs with a renewed sense of purpose, urgency and optimism, knowing 

that the world has demonstrated its ability to adapt at a scale of unprecedented solving measures at 

the blink of an eye. 
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1.3 Analysis by Federation of European Heating, Ventilation, and Air 
Conditioning associations (REHVA) 
 

Introduction 

 
REHVA is The Federation of European Heating, Ventilation and Air Conditioning Associations. REHVA is 

an umbrella organization that represents over 120,000 HVAC designers, building services engineers, 

technicians, and experts across 26 European Countries. 

In this report, we provide the perspective on the future of the engineering profession in the HVAC 

sector in the countries that REHVA represents: 

1. BULGARIA 

2. ROMANIA 

3. LATVIA 

4. ITALY 

5. FRANCE 

6. MOLDOVA 

7. SPAIN 

8. BELGIUM 

9. UNITED KINGDOM 

10. DENMARK 

11. ESTONIA 

12. HUNGARY 

13. FINLAND 

14. SERBIA 

15. LITHUANIA 

16. NORWAY 

17. PORTUGAL 

18. POLAND 

19. SLOVENIA 

20. SLOVAKIA 

21. CZECH REPUBLIC 

22. SWEDEN 

23. SWITZERLAND 

24. TÜRKIYE 

25. GERMANY 

26. NETHERLANDS 

When it comes to the implementation landscape of the SDGs and the Green Deal in Europe, the 

Vocational Education and Training (VET) sector and the business ecosystem play crucial roles. 

VET Sector: the VET sector plays a significant role in preparing the current and future workforce with 

the necessary skills and knowledge to contribute to sustainable development and the green economy. 

VET institutions and programs can incorporate sustainability and green skills into their curricula to 
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ensure that learners are equipped with the competencies needed for sustainable practices in various 

sectors. 

Training Programs: VET institutions can develop specialized training programs that focus on 

sustainability, renewable energy, resource efficiency, circular economy, and other green technologies. 

These programs can provide practical skills and knowledge for individuals to contribute to the 

implementation of the SDGs and the Green Deal. 

Skills Development: VET can play a pivotal role in upskilling and reskilling the existing workforce to 

meet the demands of the green economy. By identifying skill gaps and offering relevant training 

opportunities, the VET sector can support the transition towards sustainable practices across different 

industries. 

Business Ecosystem: the business ecosystem, including both large corporations and SMEs (Small and 

Medium-sized Enterprises), plays a crucial role in driving sustainable development and the 

implementation of the Green Deal. Businesses can integrate the SDGs and the Green Deal principles 

into their strategies, operations, and products/services. 

Sustainable Practices: businesses can adopt sustainable practices such as reducing greenhouse gas 

emissions, implementing energy-efficient measures, adopting circular economy principles, promoting 

responsible supply chains, and ensuring social and environmental responsibility throughout their 

operations. 

Innovation and Investment: the Green Deal offers opportunities for businesses to innovate and 

develop new sustainable solutions and technologies. By investing in research and development, 

businesses can contribute to achieving the SDGs and the goals of the Green Deal while also fostering 

economic growth and competitiveness. 

Collaboration and Partnerships: collaboration between businesses, government entities, VET 

institutions, and civil society organizations is crucial for the successful implementation of the SDGs and 

the Green Deal. Partnerships can facilitate knowledge sharing, joint initiatives, and the exchange of 

best practices, creating a more supportive ecosystem for sustainable development. 

In summary, the implementation landscape of the SDGs and the Green Deal in Europe across the VET 

and business ecosystem involves integrating sustainability into VET curricula, upskilling the workforce, 

adopting sustainable practices in businesses, fostering innovation and investment, and promoting 

collaboration and partnerships for effective implementation. 

 

Quantitative indicators on the evolving nature of the engineering profession: evolving of 

the HVAC engineering profession 

 

It's important to note that specific quantitative data may vary depending on the country, market 

conditions, and available studies. Overall, these are the key aspects to consider from a European 

perspective for what concern the HVAC sector that REHVA represents: 
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¶ Energy Efficiency Regulations: the EU has been at the forefront of implementing energy 

efficiency regulations to reduce carbon emissions and promote sustainability. Directives like 

the Energy Performance of Buildings Directive (EPBD) and the Ecodesign Directive have 

influenced the HVAC industry by setting efficiency standards for heating and cooling 

equipment. Compliance with these regulations has driven the demand for energy-efficient 

HVAC systems and has influenced engineering practices in the region. 

 

¶ Renewable Energy Integration: the EU has been actively promoting renewable energy 

integration, such as solar, wind, and geothermal, into building designs. This integration 

involves the use of heat pumps, solar thermal systems, and other technologies. Quantitative 

information on the installation rates of renewable energy systems integrated with HVAC 

engineering solutions can provide insights into the evolving nature of the profession in the EU 

region. 

 

¶ Building Energy Performance: the EU has set targets and established frameworks to improve 

the energy performance of buildings. This includes initiatives like Nearly Zero-Energy Buildings 

(nZEB) and the Energy Performance Certificate (EPC) system. Quantitative data on the number 

of nZEB-compliant buildings, EPC ratings, and the energy performance improvements achieved 

can reflect the evolving nature of HVAC engineering practices in the EU. 

 

¶ Professional Associations and Certifications: professional organizations and certification 

bodies in the EU, such as REHVA (Federation of European Heating, Ventilation, and Air 

Conditioning Associations) and its national-level member associations, offer certifications and 

ŎƻƴŘǳŎǘ ǎǳǊǾŜȅǎ ǘƻ ƎŀǳƎŜ ƛƴŘǳǎǘǊȅ ǘǊŜƴŘǎΦ 5ŜǎǇƛǘŜ ǘƘŜ ŦŀŎǘ ǘƘƛǎ ƛǎƴΩǘ ǎƻƳŜǘƘƛƴƎ ŎǳǊǊŜƴǘƭȅ ŘƻƴŜΣ 

monitoring the number of certified HVAC engineers and industry surveys conducted at the 

national level by such organizations could provide quantitative insights into the evolving 

nature of the profession in the EU. 

 

¶ Research and Development Funding: the EU invests in research and development to drive 

innovation in the HVAC sector. Funding programs like Horizon Europe and LIFE Clean Energy 

Transition support projects related to energy efficiency, smart buildings, and sustainable 

technologies. Quantitative information on R&D funding allocated to HVAC-related projects can 

indicate the evolving nature of the profession and the industry's commitment to innovation in 

the EU region. 
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Qualitative descriptions of the evolving nature of the engineering profession: Evolving of 

the HVAC engineering profession 

 

The general insights into the evolving nature of the HVAC engineering profession in the European 

Union (EU) region as agreed by the leading experts are as follows: 

¶ Energy Efficiency and Sustainability: one of the significant trends in the HVAC engineering 

profession in the EU is the increasing focus on energy efficiency and sustainability. With the 

aim of reducing carbon emissions and achieving climate targets, there has been a growing 

demand for energy-efficient HVAC systems and renewable energy integration. HVAC engineers 

are expected to design, install, and maintain systems that minimize energy consumption while 

maximizing performance. 

¶ Renewable Energy Integration: the EU has been promoting the integration of renewable 

energy sources into HVAC systems. This includes incorporating technologies such as solar 

thermal, geothermal, and heat pumps to provide heating and cooling solutions. HVAC 

engineers are required to have knowledge and expertise in designing and optimizing these 

systems to utilize renewable energy effectively. 

¶ Indoor Air Quality and Health: there is an increasing emphasis on indoor air quality and its 

impact on occupant health and well-being. HVAC engineers are expected to design systems 

that provide proper ventilation, filtration, and air purification to ensure a healthy indoor 

environment. This includes addressing issues such as humidity control, pollutant removal, and 

thermal comfort. 

¶ Smart Building Integration: the rise of smart building technologies has influenced the HVAC 

engineering profession. Integrated building management systems, Internet of Things (IoT) 

devices, and advanced controls are being used to optimize HVAC system operation, enhance 

energy efficiency, and enable remote monitoring and control. HVAC engineers are required to 

have knowledge of these technologies and their integration into building systems. 

¶ Regulatory and Environmental Standards: the EU has implemented various regulations and 

standards to promote energy efficiency, reduce greenhouse gas emissions, and ensure the safe 

operation of HVAC systems. HVAC engineers need to stay updated with these regulations, such 

as the European Union's Ecodesign Directive and Energy Performance of Buildings Directive 

(EPBD), to comply with the requirements and incorporate them into their designs. 

¶ Skills and Training: the evolving nature of the HVAC engineering profession in the EU demands 

continuous learning and skill development. HVAC engineers are encouraged to stay updated 

with the latest technologies, energy-efficient practices, and environmental standards through 

professional development courses and certifications. This includes gaining knowledge in areas 

such as advanced controls, energy modelling, and building simulation. 

It's important to bear in mind that the HVAC engineering profession can vary across different EU 

countries due to variations in climate, building regulations, and market conditions. Therefore, it's 

advisable to consult specific regional or national sources for more detailed and up-to-date information 

on the evolving nature of the HVAC engineering profession in a particular EU country. 
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Opportunities, Needs, Challenges, and Recommendations for the Engineering Profession in 

the HVAC Sector 

 

To be able to provide the perspective of the HVAC sector REHVA has conducted a study among its 

Member Associations and has elaborated a specific questionnaire that aims to outline the evolution of 

the Engineering profession in the HVAC sector.  

In this section, you will find the methodology used to conduct the study as well as the results from 

each country. 

 

METHODOLOGY 

The questionnaire has been shared with our Member Associations, our REHVA Supporters 

Committee representatives as well as the Educational and Training Committee representatives. We 

have gathered ŀ ǘƻǘŀƭ ƻŦ нл ǊŜǇƭƛŜǎ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ŎƻǳƴǘǊȅΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ I±!/ ǎŜŎǘƻǊΦ  

To build our questionnaire and collect results REHVA applied the following methodology:  

1. Define the Objectives: 

REHVA clearly defined the objectives of the questionnaire, which include assessing, anticipating, and 

monitoring the evolution of the Engineering Profession in the HVAC sector. We have specified that the 

questionnaire aims to gather quantitative indicators on the evolving nature of the engineering 

profession in the HVAC sector across the 26 countries represented by REHVA and emphasize the 

relevance of the questionnaire for the EU-funded project E4E and its goal of providing a clear vision 

for the Engineers Profession needs and challenges. 

2. Develop Questionnaire Structure: 

We have created a simple Google Form to collect accurate information in a limited amount of time. 

Furthermore, we have divided the questionnaire into sections corresponding to the identified key 

themes ensuring that the questions are clear, concise, and easily understandable by the respondents. 

We then included a mix of multiple-choice questions, rating scales, and open-ended questions to 

gather both quantitative and qualitative data. 

3. Quantitative Indicators: 

Besides REHVA developed questions that elicit quantitative data regarding the evolving nature of the 

engineering profession in the HVAC sector and we have decided to use rating scales or numerical input 

fields to quantify the responses. 

4. Qualitative Insights: 

Through the open-ended questions, REHVA gathered qualitative insights and opinions from the 

respondents. It was essential to encourage respondents to share their experiences, challenges, and 

recommendations related to the engineering profession in the HVAC sector. These insights that we 

have collected can provide valuable context and help in understanding the quantitative indicators. 

https://forms.gle/2EHAgfa9CqEinzNz9
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5. Dissemination and Data Collection: 

REHVA disseminated the questionnaire among its members in the 26 represented countries. We have 

utilized various channels, such as email, online platforms, and social media, to reach the totality of our 

network. 

6. Data Analysis: 

REHVA performed quantitative analysis by aggregating and summarizing the quantitative data 

obtained from multiple-choice and rating scale questions. Furthermore, the results are elaborated in 

this report by country to provide the reader with a consolidated view of each of the countries 

represented by our organization.  

RESULTS ANALYSIS  

REHVA gathered 20 replies from 17 countries:  

¶ Denmark 

¶ Estonia 

¶ Finland 

¶ France 

¶ Hungary 

¶ Italy 

¶ Latvia 

¶ Netherlands 

¶ Norway 

¶ Poland 

¶ Romania 

¶ Slovakia 

¶ Slovenia 

¶ Spain 

¶ Switzerland 

¶ Turkey 

¶ UK 

 

!ǎ ŀ ŦƛǊǎǘ ǉǳŜǎǘƛƻƴ ǘƻ ƻǳǊ ƴŜǘǿƻǊƪ w9I±! Ƙŀǎ ǊŜǉǳŜǎǘŜŘ ǘƻ ǊŀǘŜ ŦǊƻƳ л ǘƻ мл ǘƘŜ /ƻǳƴǘǊƛŜǎΩ 

opportunities in the HVAC sector for engineers being 0 None and 10 Satisfying amount to cover the 

market offer. 

 

Figure 1: Countries represented 
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We can state that for the countries represented the majority thinks that there are enough 

opportunities to cover the market offer. An isolated case is France which the opportunities have been 

ǎŎƻǊŜŘ ŀǎ ΨнΩΦ 

In the second section of the questionnaire, our Members have been asked to provide a brief country 

perspective on the needs, challenges, and recommendations of the engineering profession in the HVAC 

sector. 

We have decided to showcase the results per country to better focalize on the national dimension and 

take into consideration that specific quantitative data may vary depending on the country, and market 

conditions. 

In the following section, we, therefore, provide a country fiche for each respondent identifying the 

main needs, challenges, and recommendations for the engineering profession in the HVAC sector. 

 

Denmark  

Needs 

In the HVAC sector in Denmark, the engineering profession has several main needs that have been 

identified. These needs revolve around three key areas: knowledge of rules, regulations, and 

standards, practical experience, and education. 

Sufficient knowledge of rules, regulations, and standards: In the HVAC sector, it is crucial for 

engineers to have a strong understanding of the rules, regulations, and standards that govern the 

design, installation, and operation of heating, ventilation, and air conditioning systems. This includes 

knowledge of Danish building codes, energy efficiency requirements, indoor air quality guidelines, and 

Figure 2: question 1 
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environmental regulations. Engineers need to stay updated with the latest revisions and amendments 

to ensure compliance and to deliver safe and efficient HVAC solutions. 

Lack of practical experience: Another important need in the HVAC engineering profession is practical 

experience. While theoretical knowledge is essential, practical experience allows engineers to apply 

their knowledge effectively in real-world scenarios. It helps them understand the practical challenges, 

complexities, and nuances of HVAC system design, installation, and maintenance. Practical experience 

also enables engineers to develop problem-solving skills and learn from real-life situations, ultimately 

enhancing their competence and expertise in the field. 

Need for education: Continuous education plays a crucial role in the HVAC engineering profession. 

Technology and industry practices in the HVAC sector are constantly evolving, driven by factors such 

as energy efficiency goals, sustainability, and advancements in HVAC systems and controls. Engineers 

need to stay updated with the latest developments, emerging trends, and best practices. Continuing 

education programs, workshops, seminars, and professional certifications provide opportunities for 

engineers to enhance their knowledge, acquire new skills, and stay abreast of the latest industry 

standards and technologies. 

Additionally, the HVAC sector in Denmark has a growing focus on sustainable and energy-efficient 

solutions. Engineers need to have a strong foundation in sustainable HVAC design principles, energy 

modelling, and renewable energy integration. They should be familiar with concepts such as heat 

recovery, passive cooling strategies, and optimizing HVAC systems for reduced energy consumption 

and environmental impact. 

Challenges 

The main challenges identified are as follows: 

All is being computerized, and manual checks are ignored: The HVAC industry is increasingly adopting 

automation and computerized systems for the design, installation, and operation of HVAC systems. 

While automation brings efficiency and accuracy, there is a risk of overreliance on computerized 

processes, leading to the neglect of manual checks. This can result in errors or oversights that may 

compromise the safety, performance, and efficiency of HVAC systems. Engineers need to find a balance 

between utilizing computerized tools and conducting manual checks to ensure the reliability and 

quality of HVAC installations. 

Economic pressure prioritizes cost over quality: The HVAC industry, like any other sector, faces 

economic pressure, with a focus on cost reduction and maximizing profits. In such a climate, there is a 

risk of prioritizing financial considerations over quality. This can lead to compromises in the selection 

of equipment, materials, and installation practices, potentially compromising the performance, energy 

efficiency, and durability of HVAC systems. Engineers need to advocate for the importance of quality 

and long-term value to ensure that HVAC projects meet the required standards and deliver optimal 

performance over their lifespan. 

Cross-technical knowledge is lacking: The HVAC sector is multidisciplinary, requiring knowledge and 

expertise across various technical domains. This includes an understanding of thermodynamics, fluid 

mechanics, electrical systems, control systems, and building science. However, there is often a lack of 

cross-technical knowledge among HVAC engineers. This can hinder effective collaboration and 



  

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union or the European Education and Culture 
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. 

52 
 

communication between professionals from different disciplines involved in HVAC projects, leading to 

suboptimal designs and inefficient system integration. Encouraging interdisciplinary training, 

promoting knowledge sharing, and fostering collaboration among professionals from different 

technical backgrounds can help address this challenge. 

Recommendations:  

To address the needs, collaboration between industry stakeholders, educational institutions, and 

professional organizations is crucial. Industry professionals should participate in knowledge-sharing 

initiatives, mentorship programs, and industry-academia partnerships. This collaboration can help 

bridge the gap between theoretical knowledge and practical experience, improve educational 

programs, and ensure that the engineering profession in the HVAC sector in Denmark remains 

competent, innovative, and adaptable to evolving industry requirements. In addition, according to our 

Danish members, it is essential to focus on qualifications. It is essential to emphasize the importance 

of continuous learning and professional development within the HVAC engineering profession. 

Companies should encourage and support engineers to pursue upskilling opportunities. To ensure a 

high level of competence and knowledge among HVAC engineers, it can be beneficial to introduce 

mandatory upskilling requirements. Companies in the HVAC sector could be required to send their 

engineers to relevant qualification courses periodically. This would help address any gaps in 

knowledge, keep professionals updated with the latest industry developments, and enhance the 

overall quality of HVAC engineering services. 

 

Estonia 

Needs 

1. Building physics: Building physics plays a crucial role in designing and maintaining energy-efficient 

HVAC systems. It involves understanding how heat, moisture, and airflow interact within a 

building. The need for expertise in building physics arises from the requirement to optimize 

heating, ventilation, and air conditioning systems to ensure energy efficiency, occupant comfort, 

and indoor air quality. 

2. Renovation of buildings: Estonia, like many other countries, has a significant number of existing 

buildings that need renovation and modernization. These buildings often have outdated HVAC 

systems that are not energy-efficient. The engineering profession in the HVAC sector needs to 

address the renovation of buildings by upgrading or replacing HVAC systems, improving energy 

efficiency, and integrating renewable energy sources where possible. 

3. Moisture safety: Moisture management is critical for maintaining the durability and indoor air 

quality of buildings. Moisture-related issues can lead to growth, structural damage, and health 

problems. The engineering profession in the HVAC sector needs to focus on designing and 

implementing moisture control strategies, such as proper ventilation, vapor barriers, and 

moisture-resistant materials, to ensure the long-term safety and performance of buildings. 

4. Additional insulation of the building envelope: Adequate insulation of the building envelope is 

essential for reducing heat loss or gain, improving energy efficiency, and enhancing occupant 

comfort. The engineering profession needs to address the need for additional insulation in existing 

buildings, as well as ensure that new construction projects meet high insulation standards. This 
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may involve conducting energy audits, recommending insulation materials and techniques, and 

promoting energy-efficient building practices. 

Overall, the Engineering Profession in the HVAC sector in Estonia needs to prioritize building physics, 

renovation of buildings, moisture safety, and additional insulation of the building envelope to enhance 

energy efficiency, indoor air quality, and occupant comfort. By addressing these needs, the profession 

can contribute to sustainable and resilient building practices in Estonia. 

Challenges 

1. Finance for renovation: One of the significant challenges in the HVAC sector is the availability of 

finance for building renovations. Renovating buildings to improve their energy efficiency and 

upgrade HVAC systems can be expensive. Lack of access to financing options or limited financial 

resources can hinder the implementation of necessary renovations. The engineering profession in 

the HVAC sector needs to navigate this challenge by exploring financing mechanisms, such as 

government grants, subsidies, low-interest loans, or innovative financing models, to make 

renovation projects more financially feasible for building owners. 

2. Policy challenges: Policy frameworks and regulations play a crucial role in driving energy efficiency 

and sustainable practices in the HVAC sector. However, the implementation and effectiveness of 

policies can pose challenges. In Estonia, the engineering profession may face challenges related to 

inconsistent or inadequate policies, complex regulatory requirements, or a lack of clarity in 

standards and guidelines. It is important for professionals to stay updated with the latest policies, 

advocate for favourable regulations, and actively engage with policymakers to address these 

challenges and create an enabling environment for sustainable HVAC practices. 

3. Availability of skilled blue-collar workers: The HVAC sector relies heavily on skilled blue-collar 

workers who can install, maintain, and operate HVAC systems effectively. However, the availability 

of skilled workers can be a challenge. Estonia, like many other countries, faces a shortage of 

qualified HVAC technicians and tradespeople. The engineering profession needs to work towards 

bridging this skill gap by promoting vocational training programs, apprenticeships, and 

professional development opportunities. Collaboration with educational institutions and industry 

stakeholders is essential to attract and train a skilled workforce to meet the demands of the HVAC 

sector. 

Recommendations: 

Professional education: Continuous professional education and training are essential for engineers in 

the HVAC sector to stay updated with the latest technologies, practices, and standards. The profession 

should emphasize the importance of lifelong learning and encourage engineers to participate in 

training programs, workshops, and industry conferences. Collaborating with educational institutions 

and industry associations can help develop specialized HVAC curricula and certification programs that 

align with the evolving needs of the industry. By promoting professional education, the engineering 

profession can enhance the competency and expertise of HVAC engineers in Estonia. 

Investment in R&D: Investing in research and development is crucial for innovation and advancement 

in the HVAC sector. The engineering profession should encourage, and support R&D initiatives aimed 

at developing energy-efficient HVAC technologies, sustainable building materials, and smart control 

systems. Collaboration between industry, academia, and research institutions can foster innovation 
















































































































































































































































































































































































































































































































































