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INTRODUCTION 

 

The aim of the Skills Gap Statistics report, part of project Career Accessibility for Resilient 

Employment in STEMM (CARES) with project code: 2020-1-UK01-KA201078909, is to highlight the 

current situation with the STEMM education across Europe as the understanding of the STEM 

subjects, Skills gaps and gender imbalances within the sector.  

The desired outcome of this analysis on STEM Skills Gaps and the Gender Gap in the STEM sector 

will be to highlight the importance of providing students with STEM knowledge and education and 

that STEM education should be considered a priority in order to rise to higher levels of 

employment and enter into more advanced levels in economic terms. 

This report was produced using contributions by all the 6 partner organisations. 
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UK Report 
 

UK STATISTICS  

STEMM & The Skills Gap  

The Science, Technology, Engineering, Mathematics and Medicine Sector (STEMM) accounts for 
approximately 60% of all new jobs created.  

There are different routes into STEMM careers which include but are not limited to apprenticeships 
or from relevant degrees.  

Some of the main STEMM graduate employers within the UK include large and global companies such 
as:  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Barclays 
o Caresoft 
o Vision Express 
o Deloitte 

o General Electric 

o University of Cambridge o 
Citibank 
o Sky 
o Morgan Stanley 

o University of Manchester  

 

o NHS    

o Imperial College London o 

Specsavers 

o PWC 

o University College London 

o Accenture 

o JP Morgan Chase 

o University of Oxford 

o Jaguar Land Rover              

o Alliance Healthcare 
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1. What skills and knowledge graduates lack, that the STEMM industry requires?  

Occupations that have a significant requirement for STEM Knowledge & Skills: (Image) 
https://assets.publishing.service.gov.uk/government  

There is currently a vast misalignment between the skills required and those available at the stage of 
employment in relation to the STEMM field. At graduate level and above the issue seems to fall  

heavily on the quality of skills available rather than the quantity of prospective employees available, 
causing a quality/quantity gap.  

Although these are highly desirable skills to have within the STEMM Industry there is a much larger 
gap in relation to those prospective employees with the ‘soft skills’ required.  

When entering the STEMM field, postgraduate level or above, it is not only specific skills required 
based on the topic or subject studied but there is also a huge need for these ‘soft skills’. Examples of 
these skills required would include:  

o Communication/Cooperation: Having the ability to work effectively with other project 
partners/customers/clients and hold successful interactions  

o Creativity: Being able to ‘think outside the box’ in relation to creating new pathways to solving 
problems or developing plans and ideas  

o Leadership: Having the ability to take on a lead a project successfully whilst giving the direction 
required for those involved  

o Organisational: Having the ability to keep track of multiple projects/tasks at any one time  

 

2. WHAT ARE THE STEMM SKILLS SHORTAGES?  

A skill shortage occurs when an employer has difficulty or is unable to fill vacancies within their 
company or industry due to a specific skill set being required and yet unavailable within a candidate. 
Multiple surveys carried out in the UK have shown time after time that the number of suitable 
candidates and the volume of vacancies available has a significant gap. The current major STEMM Skill 
shortages are candidates with technical abilities. According to BIS (2014); International benchmarking, 
suggests that the UK’s science and innovation system is hampered by weaknesses in its STEMM talent 
base. As well as low basic skills (numeracy, literacy, ICT) and below-average management skills, there 
is insufficient domestic human capital to exploit science and innovation, including deficits of domestic 
STEMM talent and of Masters/PhD graduates working in research.  

Most employers want workers who are able to reason and solve problems using some math, science, 
or technology knowledge background. The main STEMM skills include for example Problem Solving 
and Analytical Thinking. Having the ability to address problems and rectify these efficiently and 
effectively and having the ability to research, plan and develop ideas and projects to achieve expected 
outcomes.  
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https://www.fenews.co.uk/press-releases/21347-uk-sector-vacancies-outweigh-student- 
enrolments  

3. RESPONDING TO THE SKILLS GAP  

The analysis carried out via multiple surveys within the UK reinforces the importance of developing 
clearer career pathway within STEMM occupations. In order to address priority needs, employers 
should actively consider the extent to which higher apprenticeships, including degree apprenticeships, 
can provide a relevant development route into professional level roles requiring STEMM knowledge 
and skills at degree level. Employers should also consider the suitability of this route for progression 
into production manager roles and further career development.  

4. WHAT SHOULD THE GOVERNMENT DO?  

Working alongside employers it is imperative that the Government consider how better general 
coverage of high-level M occupations can be achieved through the standards development process 
and educational systems. A rational approach is required to ensure that the broader requirements of 
a STEMM occupation are covered at the same time as sector-specific needs. Some standards, although 
notionally focused on niche areas, may have wider applicability across the occupation with limited 
modifications.  

5. WHAT ARE THE STEM SECTOR TRENDS?  

There are ongoing trends within the STEMM Sector.  

Gender Gap: In previous years STEM subjects had been found to have a higher number of male 
graduates and employees causing a gender gap trend in the industry however, according to the 
Department of Education, between 2010 and 2020 the number of women accepted into full-time 
STEMM undergraduate courses increased by 49%.  
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Age at which the subject is introduced: STEMM subjects are now becoming more accessible for 
children and young people with classes being administered such as ‘Code Club’ a UK based teaching 

scheme to encourage young people to develop their skills and passions in the STEMM sector.  

Earnings Trend: Research has shown that UK graduates from STEMM related degrees typically have a 
higher starting wage than those outside of the sector. The Department of Education states that the 
research shows that achieving 2 or more A Levels in STEMM subjects adds more 7.8% to a person's 
earnings in comparison to solely gaining a GSCE Level qualification.  

Growth in STEM jobs:  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

https://www.economicmodelling.co.uk/wp-content/uploads/2018/12/STEM-Report_vWEB.pdf  

 

6. WHAT SKILLS ARE MOST DIFFICULT TO RECRUIT FOR?  

As of 2020/2021 the total number of A-level entries dropped by 3.1% this year across England, Wales 
and Northern Ireland according to the Campaign for Science and Engineering. The results found of this 
campaign is reflective of a drop of 3.2% in the 18-year-old population across the three countries.  
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Mathematics currently remains the most popular subject for students at this level with core STEM 
subjects such as Biology, Chemistry and Physics taking a small dip in entries. These three subjects 
accounted for just over 20% of the total A-level entries this year. When including Maths, the four 
combined subjects make up nearly a third of all A-level grades awarded.  

https://www.sciencecampaign.org.uk/news-media/case-comment/analysis-of-2020-a-level- 
entries.html  

 

According to CBI survey 2017, 40% of employers reported a shortage of STEM graduates as being a 
key barrier in recruiting appropriate staff. Another key piece of research on this issue was conducted 
by STEM Learning, who found that out of 400 HR directors and decision makers in businesses that rely 
on staff with STEM skills:  

• 7 out of 10 said they had found it difficult to hire staff with the required skills in the last year.  
• 9 out of 10 said that their recruitment of such positions is taking longer, with the process 

taking an average of 31 days longer than expected.  

• 48% are looking abroad to find the right skills.  

 

 



2020-1-UK01-KA201-078909 

 9 

 

STEM leaders stated, that the following skills are most difficult to recruit for:  

1. ‘IT SKILLS’ 
The following IT skills were mentioned by most of the IT leaders: Data scientists; Machine 
language engineering; Pragmatic/realistic metamodel technicians; and Quantitative analysts.  

2. ‘UNDERPINNING PRINCIPLES’ 
Most of the respondents considered personal qualities that important, namely critical 
thinking and creative thinking.  

3. ‘BUSINESS SKILLS’  

To be successful, employees need more than technical and learned skills. An entrepreneurial spirit, a 
community-oriented mind set, and a tendency toward innovation greatly benefit those seeking jobs. 
Business skills include a wide range of skills such as Communication, Finance, Management, Business 
soft skills etc.  

4. ‘ETHICS’ 
IT leaders expressed great concerns in regards to finding people who understand bias, those who 
can consider the wider benefits/societal implications of AI activity. Therefore, graduates should have 
an in-depth understanding of issues surrounding big data, its proper use and ethical dimension.  

EMSI identified 9.67 million unique job postings throughout Britain, of which 1.33 million of these 
related to the 38 STEM occupations. Out of those STEM job postings, we have identified the most 
predominant soft and hard skills, which you can see in the charts below (the figures represent the 
percentage of unique postings these skills appeared in):  

 

 

 



2020-1-UK01-KA201-078909 

 10 

 

7. HOW STEM ORGANISATIONS CURRENTLY FILLING SKILLS GAPS?  

Within the UK a lot of focus has been put into encouraging students from primary school level to enter 
the STEMM Sector. Classes and clubs such as ‘Code Club’ have been developed in which a network of 
after-school clubs across the UK are being delivered and are always on the lookout for more 
organisations to get involved and volunteer their time and skills set to help children learn about 
coding. There are currently more than 4,600 clubs across the UK, teaching more than 65,000 kids aged 
from nine to 11.  

Many apprenticeships have been set up also as a way of nurturing a successful route for STEMM talent 
and employment. This proves to be an effective route as it allows the individual to gain experience 
and training in the workplace environment while also giving the organisation the opportunity to access 
these skills for their business in a cost-effective way.  

According to ‘The Tech Partnership’ who are a major leader in the development of skills for the UK 
digital economy; Level 2-4 apprenticeships let UK businesses attract ambitious school-leavers keen to 
pursue a career in fields like network engineering, software development and cyber security.  

 

8. Does your school carry out skills needs analysis in relation to industry requirements within the 
curriculum?  

Maintained schools in the UK are legally required to follow the statutory national curriculum which 
sets out in programmes of study, on the basis of key stages, subject content for those subjects that 
should be taught to all pupils. In England, all schools must publish their school curriculum by subject 
and academic year online. In Northern Ireland some schools do publish their curriculum, but not all. 
Therefore, the awarding bodies would have the national curriculum listed on their website:  

∙ CCEA in Northern Ireland 
∙ SQA in Scotland, 
∙ Qualifications Wales in Wales  

∙ AQA, OCR and Pearson in England  

All schools should make provision for personal, social, health and economic education (PSHE), drawing 
on good practice. Schools are also free to include other subjects or topics of their choice in planning 
and designing their own programme of education. Figure 1 shows the structure of the national 
curriculum in England, in terms of which subjects are compulsory at each key stage:  
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The Northern Ireland Curriculum was introduced in 2007 and covers all 12 years of compulsory 
education. Education in Northern Ireland is similar to the structure set up in England, with a few key 
differences. Even though GCSE, AS and A2 levels exist in Northern Ireland, in England and Wales, they 
are slightly different from that offered in Northern Ireland, therefore awarding bodies do not carry 
out skills needs analysis in relation to industry requirements.  
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Italy Report – FabLab Messina 

 

Skills required by industries  

While 77% of companies that require STEM figures are able to find profiles that fit their requirements, 
there’s still room for improvement. In particular, Italian companies struggle to 
find engineering profiles that fall in the following categories: mechanical, automation, IT. Such fields 
are very broad and include many cross-skills. The most requested hard skills are somehow related to 
a quite deep knowledge of the digital world: Marketing SEO, software development, cybersecurity and 
data analysis. It seems an aware usage of computer is required in order to answer to the needs of the 

industries.  

 

Future trends  

In the future, IT seems to be the scientific path that is going to record the sharpest increase in terms 
of interest (+12,6%). Again, computer- related fields are the ones that looks more promising. Such 
need are estimated taking into account the needs of the industries.  
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Gaps  

The biggest gap to fill is the unbalance that exists between the number of STEM students (27%) and 
non-STEM students (73%).  

Despite STEM being so relevant for industries, the percentage of new students is still quite low. Talking 
about gaps, the gender gap is quite substantial and matches the global trend: out of 4 STEM students, 

only 1 is a girl.  

Causes of low interest  

The researches carried on show a quite surprising explanation to the low interest toward STEM 
subjects: it seems that the main reason is lack of interest toward STEM-related topics. 
In the second place there is the belief that the STEM subjects are difficult and/or the education 
received is not enough to enrol into a STEM course.  

There is still a lot of bias coupled to the STEM concepts that prevents students from getting curious. 
Taking this data into account, it seems that the development of hard and soft skills is almost 
subordinate to getting new pupils interested and informed about STEM subjects.  

Government answer  

In order to involve the students into STEM, the Italian Government is organizing many programs and 
financing many calls to enable schools to create additional courses whose aim is to teach in new 
stimulating ways the concepts typical of the scientific fields. Some examples:  

• STEM2020 funds to finance STEM courses (link)  
• Problem Posing & Solving projects (link)  
• STEM’s month contest (link)  
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What we do as FabLab Messina  

We always try to support and organize events to spread the interest about digital manufacture, coding 
and design in general. We did organize many project financed by MIUR with the specific aim of 
increasing the interest and the awareness around STEM. Some examples:  

• DraStemInoCar, project financed by the STEM2020 funds (link)  
• STEM summer-schools for local schools (link)  
• organize voluntary outreach talks and workshops  

 

References  

• https://www2.deloitte.com/content/dam/Deloitte/it/Documents/about-deloitte/ 
OsservatorioFondazioneDeloitte_RigenerationSTEM.pdf  

• https://www.assolombarda.it/media/comunicati-stampa/osservatorio-talents-venture-e- 
steamiamoci https://steamonedu.eu/platform/sites/default/files/2020-07/042017%20-
%20Donne %20STEAM%20%281%29_0.pdf  

• https://www.istat.it/it/archivio/245736 https://www.istat.it/it/files/2020/07/Livelli-di-
istruzione-e-ritorni-occupazionali.pdf  
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Bulgaria Report – Horizont ProConsult 
 

The aim of the Skills Gap Statistics report, part of project Career Accessibility for Resilient Employment 
in STEMM (CARES) with project code: 2020-1-UK01-KA201- 078909, is to highlight the current 
situation with the STEMM education in Bulgaria. The data is collected from trusted European sources 
and analysed in a way that represents the skills and knowledge in STEMM of the young people in our 
country. The time frame is rather broad because not enough information is available to the audience 
for the most recent situation in Bulgaria.  

The STEMM industry- skills and knowledge of the Bulgarian graduates  

According to the EU reports, the abbreviation represents the skills in science, technology, engineering, 
and Maths that graduates with sufficient educational level should possess. They are highly valued by 
many employers from different sectors of the economy (EU SKILLS PANORAMA 2014, 2015). The 
understanding of the STEM subjects however differs from country to country. Focusing on the 
statistical data for Bulgaria for the period of 2007 - 2012, an interest in the STEM subjects can be seen 
as well as the fact that Bulgarian students pursue a degree in them (Figure 1) but they were also in the 
top 3 of the lowest achievers in science for this period (Figure 2). Concerns were raised in terms of the 
gender of the STEM graduates as well. There were 40% male and only 14% female students with STEM 
qualification.  

A forecast predicts a raise in the interest among employers in these subjects for the next 10 year 
(ending with year 2025). Many companies would pay great attention to candidates with additional 
knowledge in science and engineering, which stress even more their importance.  

Still 4 years before the end of the described framework ends, and living in a fast-paced world, where 
every additional skill matters. The Coronavirus pandemic brought the need of scientists and 
technology experts in every country. Having this in mind, it is hard to conclude whether the forecast 
will still be applicable by the end of 2025.  

Following the recent statistical reports from Eurostat on Bulgarian graduates in STEM subjects, 
regardless of their gender, the results are as follows (Table 1):  

• -  There are a total of 54,480 graduates in 2018 (the most recent one), from which:  
• -  1,687 are in science and maths;  
• -  2.055 are in technologies;  
• -  6.760 in engineering.  
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To see whether the gender inequality is applicable for the Bulgarian students, a filter was intentionally 
added for the same period, but only for the female graduates (Table 2):  

• -  From the total of 32,801 female graduates with STEM qualification,  
• -  1,164 are in science and maths;  
• -  715 in technologies;  
• -  1,990 in engineering.  

 

Table 2: Eurostat statistics on female graduates in STEM  
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The results represent the following statistic: 

1.  As there are no indicators pointing to a specific number in graduates that should be qualified 
in STEM subjects, the report cannot conclude whether the numbers are sufficient or not. 
 

2. The STEM graduates in science and engineering are among the highest numbers from all 
additional qualification subjects. Therefore, the information satisfies the forecast mentioned 
above.  
 

3. The female graduates are more than half of all STEM students. The gender inequality is no 
present in Bulgaria. Students’ personal interest or the influencers of their decisions could be 
the potential reason behind the dispersion of numbers in all listed subjects, but no accurate 
information about it is available.  

STEM trends, shortages, and the current situation in Bulgaria  

According to the STEM shortages in Bulgaria, in a statistical report from 2011, it is said that the 
government needs to reform the whole education system (Cedefop, 2011). Because of the lack of 
interest from the youth, the mismatch in the demand from the labour market and the educational 
preparation from schools and universities, etc, whole sectors of the economy were endangered from 
extinction.  

The situation nowadays can be seen in two ways. As seen in the previous chapter, there are a lot of 
students interested in the STEM subjects. In the Eurostat’s regional yearbook for the previous year 
(2020) on the other hand, Bulgaria is ranked among the countries with higher rates in uneducated 
children at young age, school dropouts and longer levels of unemployment (Eurostat, 2020). As 
concluded from this statistic, Bulgaria is certainly not one of the top ranked countries in terms of 
education and employment, but inside the country, there are significant changes through the years. 
The table below (Table 3) represents the recent graduates that have got employed soon after they 
have graduated. The results for 2019 were the highest so far. Another more in-depth data about the 
employment rate of tertiary graduates in the EU for 2018 for Bulgaria showed 84,5% (Eurostat, 2019).  

Table 3: Employment rates of recent graduates (Source: Eurostat, 2021)  

 

rates in Bulgaria for 2020 (Source: NSI, 2020)  

rates in Bulgaria for 2020 (Source: NSI, 2020)  
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Unemployment rates in Bulgaria for 2020 (Source: NSI, 2020)  

 

The next two tables represent the employment rates in Bulgaria for 2020. The data has been collected 
from the Bulgarian National Statistics Institute (NSI, 2021). Because the STEM subjects are not officially 
separated from the other sectors of our economy, the underlined lines are the sectors of:  

• -  Production and distribution of electricity and fuel energy and gas fuels,  
• -  Constructions/ Engineering,  
• -  Financial and insurance activities,  
• -  Professional and science activities.  

These are the sectors where STEM students have the higher chances of getting involved in their chosen 
field. The statistical data shows high number of employments, which together with the above tables 
can evidence for the rates of employment among STEM graduates, along with pointing the economy 
sectors with highest rates of employment. According to other statistical reports, among the sectors 
with highest employment rates are the Technology and innovations one, the Healthcare and the 
Services sectors. This is another proof of the society’s needs of educated STEM graduates.  
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Table 4: Employment  

 

What should the Government do?  

The Government should make progress in improving STEM education for all students in Bulgaria, 
working alongside with policy makers at the national, state, and local levels, NGOs and teachers should 
elevate science to the same level of importance as reading and mathematics. Science should be 
assessed with the same frequency as mathematics and literacy, using a system of assessment that 
supports learning and understanding. Such a system is not currently available in Bulgaria. Therefore, 
states and national organizations should develop effective systems of assessment that are aligned 
with the next generation of science standards and that emphasize science practices rather than mere 
factual recall.  

National and state policy makers should invest in a coherent, focused, and sustained set of supports 
for STEM teachers to help them teach in effective ways. Teachers in STEM should have options to 
pursue professional learning that addresses their professional needs through a variety of mechanisms, 
including peer-to-peer collaboration, professional learning communities, and outreach with 
universities and other organizations.  

 

 

 

 



2020-1-UK01-KA201-078909 

 20 

What are the STEM sector trends?  

 
 

As digitalisation spreads in all economic and social sectors, the digital skills are becoming more and 
more necessary. In fact, most jobs already require basic digital skills. This trend will increase in the 
future, and it can be argued that all participants in the labour market will need these skills to stay 
working. However, much of the workforce (employed, self-employed and unemployed) does not even 
have basic digital skills. There is a need to improve considerably the understanding and definition of 
the needs of digital skills, as well as to work actively to upgrade the digital skills of the workforce. It is 
a continuous process that requires people to acquire digital skills through a modern education system 
that provides the knowledge and skills needed for adaptation to the digital economy. A quality 
workforce is a product of a quality and effective lifelong education and training system, a system that 
is required to be related to the needs of the economy and employers. 

The digitalization requires implementation of both preventive and follow-up measures to adapt the 
workforce. The prevention to enable new employment and transition from one employment to 
another with minimal or no period of unemployment, which can be implemented in the form of 
support for the acquisition of new knowledge and skills, individual approach to the vulnerable persons 
in the labour market and their need of skills and more high-quality career consulting and information 
services. It will also be important to provide reliable, up-to-date information on future trends in labour 
supply and demand.  

The follow-up measures will include training to acquire new or improve existing key competencies and 
professional qualifications and the acquisition of new skills for specific new jobs, as well as the full use 
of modern forms of learning and more opportunities for mobility. 
Investment in further training and retraining should be fostered, particularly in the field of digital skills 
acquisition. Every effort should be made to reduce the differences in competencies between the 
different age groups in terms of information and communication technology skills, as well as the skills 
of the STEM group (science, technology, engineering and mathematics). It is of a paramount 
importance to identify the groups of people with the lowest digital and STEM skills and to consider 
the need to include them in training in order to compensate for this deficit and improve their 
employability. 
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On the other hand, the demand for highly qualified specialists in the field of information and 
communication technologies is growing strongly, both for the needs of the rapidly developing ICT 
sector and for the needs of the economy, social sectors and public administration. To meet this 
challenge, a complete modernization of the education system at all levels is needed, and this is 
especially important for higher and secondary vocational education. It is necessary to timely update 
the training disciplines and add new courses, corresponding to the rapid development of ICT and the 
dynamic changes in the business organizations IT environment.  

The training of teachers, the availability of appropriate material base and the provision of better 
interaction of the educational structures with the business environment in ICT education are of a 
paramount importance. The focus will be on expanding the career consulting and building an 
innovative learning environment to enable better career choices. This can be supported by setting 
quality standards for digital literacy training. Employers should be encouraged to provide non-formal 
digital on-the-job training, labour market intermediaries will be relied on to reduce structural 
qualification skills gaps, especially for workers at risk of losing their jobs due to automation, 
robotisation, and other similar work processes. The employment offices will foster inclusion in digital 
training and promote employers to hire trained workers.  

What skills are most difficult to recruit for?  

Hard skills are the specific abilities that can be measured and evaluated, based on the business needs. 
These skills are often essential for most STEM positions, and they are normally covered in the 
university curriculum or additional courses. 

 
Soft skills are less tangible than hard skills and are more difficult to measure. Though they may not be 
as emphasized in job requirements, these skills are what help individuals make an impact and succeed 
in their position. The top four they identified are:  

1. Leadership 
2. Communication 
3. Collaboration 
4. Time Management  

 

How STEM organizations are currently filling skill gaps?  

Withing Bulgaria, there are many clubs and extracurricular courses for people or students interested 
in STEM subjects. In the recent years some corporate companies have started their academies for 
engineering and software development. 
In additional there are yearly hackathons for people to code and resolve different business problems.  

Conclusion  

Regardless of the pandemic, there are still sufficient numbers of employees in the different sectors of 
the Bulgarian economy. Although many statistics show relatively low levels of education and interest 
among the youths in learning, the ones that choose to qualify and embrace the continuous path of 
learning and improving, have been given the chance to do so. Many organizations, schools and 
universities adopt the EU standard of education – both traditional and non-formal, to provide the 
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students with the best innovative ways of teaching. 
The overall results about the STEM graduates and their prospect chances of employment are neither 
low, no high, compared to the students outside the STEM fields. The data is insufficient for a detailed 
analysis on the lack of skills and the solution for the gaps to be provided, and further research should 
be conducted to satisfy these questions.  
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Turkish Report 
 

Skills Gap 

When TIMSS and PISA exam performances are examined in Turkey, it is stated in the TUSIAD (2014) 

report called "The Demand and Expectations for the Workforce Educated in the Field of STEM" that 

STEM education should be considered as a priority for us to rise to higher levels and advance to more 

advanced levels in economic terms. In our country, it has been determined that the average 

employment rate of graduates from STEM education fields is 19% (TÜSIAD, 2014). When the data of 

ÖSYM is analyzed, it is seen that the rate of graduates from STEM field in Turkey is 19% (ÖSYM, 2014). 

When the field contributions of the companies are examined, it is observed that there is a significant 

difference between those working in the field of STEM and those working in non-STEM fields, and it is 

emphasized that our country should have a STEM education strategy (TUSIAD, 2014). Although there 

is no national general strategy for STEM education, it is seen that there are aims to strengthen STEM 

in Turkey in the 2015-2019 Strategic Plan. The 2011-2016 Science and Technology Development Plan 

prepared by TUBITAK (Scientific and Technological Research Council of Turkey) emphasizes studies 

which support STEM education of students (Baran, Canbazoğlu-Bilici, & Mesutoğlu, 2015) 

 

 

  Expected ratio of STEM graduates among OECD and G20 countries in 2030 are in the graphic above. 
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Skills that all students graduating from STEM fields: 

• Learning and Innovation 

• Information, Media and Technology 

• Life and Career 

Especially in terms of education skills such as critical thinking, creativity, complex problem solving, 

innovation, communication and collaboration are skills that all students should have. In addition to 

these skills, information literacy, which includes how individuals access information, how to obtain 

information, and how to use information; technology literacy for efficient and effective use of 

technology; and media literacy in order to follow the media, especially to use social media effectively 

are also very important  

 

 

Learning and Innovation                  Information, Media                                Life and Career 

                                                           and technology           

 

Creativity and innovation                  Information Literacy                               Flexibility 

                                                                                                                                   Harmony 

Critical Thinking                                   Media Literacy                                         Initiative 

and Problem-Solving                                                                                              Self-Management 

                                                                                                                                   Social skills                                                                                                                           

Communication                                   Technology Literacy                                Productivity 

and collaboration                                                                                                   Accountability 

                                                                                                                                   Leadership 

                                                                                                                                   Responsibility 

 

 

2. What are the limitations of STEM skills? 

There is no national policy regarding STEM education in Turkey. However, various practices are carried 

out within the scope of STEM education within the body of some public and private educational 

institutions. Various non-governmental organizations, universities and other institutions and 

organizations receive project supports such as summer schools, science schools, science festivals for 

students within the scope of STEM education (Tezel & Yaman, 2017). With periodical activities such 

as “STEM & Makers Fest” (stemandmakers.org, 2019) and “Producing Ankara” (Magg4, 2019), 

individuals from all age groups are contributed to raise awareness about STEM activities and gain 

experience. In addition, the STEM Education Report, published by the General Directorate of 
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Innovation and Educational Technologies in 2016, provides important information for the studies that 

can be done in Turkey by emphasizing various important aspects of STEM education. In that report, it 

is strongly emphasized that STEM education should be on the agenda. 

 

3. Responding to the STEM skills gap 

Although there is no direct action plan prepared by the Ministry of National Education for STEM 

education in our country, there are aims to strengthen STEM in the 2015-2019 Strategic Plan. It is seen 

that the STEM objectives coincide with the aims of the Technology and Design course to a certain 

extent. It can be said that the studies carried out at 7th and 8th grade within the scope of the 

Technology and Design course are directed towards STEM. In order to improve the results of exams 

such as TIMSS and PISA, STEM education should be considered as a priority in our country. 

 

4. What should the government do? 

By establishing STEM education standards in Turkey, qualifications of the students and their education 

level should be determined. Ministry of Education should lead the preparation of STEM education 

action plans from preschool to higher education by collaborating with universities and the business 

world. Exam-based transitions between education levels in Turkey cause STEM education to be 

ignored. This situation deprives students of practical skills. Students should be given the opportunity 

to develop their skills in this field by including STEM competencies in practice in the transitions 

between education levels. In Turkey, STEM teacher training, reorganizing the physical environment of 

schools, including STEM applications in the curriculum can be among the priority measures. 

 

5. What are the STEM industry trends? 

STEM Education Policies: STEM education policies in Turkey are still under discussion.  

STEM Teacher Training: In Turkey, teacher training on STEM education has not yet reached the desired 

level. The need for qualified teachers on this subject continues.  

Gender Distribution: Considering the gender distribution of those working in the STEM field, it was 

found that the rate of men is quite high (64% male, 36% female). 

 

6. What are the most difficult skills for employing? 

The difficult skills we encounter in the employing process related to STEM education are mostly 

sectoral skills. Considering the distribution of university graduates in Turkey, it is seen that the rate of 

STEM graduates is 19%, and the rate of non-STEM graduates is 81%. This situation leads to the 

conclusion that STEM graduates encounter more non-STEM graduates both in business life and in 

family or friends. Thus, STEM graduates are more likely to compare themselves with non-STEM 

graduates on issues such as wage, job satisfaction and social status. This situation may suggest that 

graduates from non-STEM fields are placed in senior positions, their salaries are higher, and their 

social status is stronger in the business world. Changing this perception about people working in STEM 
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fields is a priority area for action. According to the results of the research, the most efficient way to 

achieve this can be to emphasize more that the income and job satisfaction of those who currently 

choose to stay in the STEM field and especially those who have reached the senior management 

position are quite high. 

 

 

 In this table above the ratio of graduates who are undergraduate and graduate to the total workforce 

according to some countries is given. 

 

7. How are STEM organizations filling skill gaps now? 

2011-2016 Science Technology Development Plan of TÜBİTAK (Scientific and Technological Research 

Council of Turkey) includes some activities that support STEM education of students (Baran, 

Canbazoğlu-Bilici, & Mesutoğlu, 2015). According to this strategy, it is desired to support science 

education with some activities like science fairs at primary and secondary school level, space sciences 

for young people, mathematics, science and technology. TUBITAK conducts projects and organizes 

competitions to reveal successful students and teachers in STEM education. Moreover, related to 

STEM education in our country, science centers have started to be opened in various provinces by 

TUBITAK. Science center’s aim to eliminate the prejudices against science in the society by making 

students love science and scientists. In science centers established for this purpose, STEM activities 

are held with students in extracurricular times (STEM Academy, 2013). 

 

8. Does your school do analysis of skill needs with regard to industry 

requirements including the curriculum?  

In Turkey, preschool students improve their STEM skills with science clubs. Primary school level studies 

are mostly limited to life studies lessons. Technology and Design course, which is included in the 

curriculum of 7th and 8th grades of secondary school, appears as courses where students have the 

opportunity to apply the knowledge, they have learned in STEM fields. In the Science Curriculum, 

STEM subjects from 3rd grade to 8th grade have taken their place as "Engineering Applications and 

Entrepreneurship" gains. Science and Technology Club, which is established in secondary and high 

schools, allows students to do STEM applications outside the classroom. The Ministry of National 

Education encourages studies in this field by publishing the Out-of-School Learning Environments 

guide to enable students to learn by doing and experiencing in STEM fields. 
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ROMANIA REPORT 
 

Skills gap in Romania 

Employment in Romania is forecast to grow at a higher rate than was seen over 2014-18, and in the 

later part of the forecast period is expected to grow faster than the EU-27 average. 

The total labour force is expected to have shrunk by 16% over the three decades from 2000 to 2030, 

with the changes over each decade slowly reversing from negative to positive by the end of the 

forecast period. 

This increase in the labour force in the forecast period is expected to be driven by an increasing 

participation among those aged above 55 years old from 56% in 2000 to 82% in 2030. On the other 

hand, a sharp reduction in labour force growth is expected from those aged 15-34, mainly driven by a 

large decline in the population within this age group. 

Growth in employment is expected to continue to be driven by non-marketed services, distribution 

and transport, and, to a lesser extent, business and other services, reflecting the gradual shift towards 

a more service-oriented economy.  Employment in construction is expected to decline in the short 

term (2018-22), but to grow relatively strongly over the longer term (2022-30). Employment in 

agriculture is expected to continue to shrink, while manufacturing will be stable in the short term, 

with somewhat stronger growth over 2022-30. 

Within the manufacturing broad sector, employment growth over 2018-30 is expected to be driven 

largely by increases in employment in food, drink and tobacco and engineering. In other broad sectors, 

sub-sectors such as wholesale and retail trade, accommodation and catering and transport are also 

expected to grow over the forecast period. Transportation, logistics and manufacturing, with its 

important sub-sector of motor vehicles, are expected to be the most affected by robotisation and 

automation. Among the service sectors, legal, accounting and consulting and telecommunications are 

expected to be the top performers over2018-30, and administrative and support services is expected 

to see the worst performance given the increased digitalisation of the services they offer. 

Most occupations, except for craft and related trades workers and skilled agricultural and fishery 

workers, which are shrinking, are expected to experience an increase in the number of jobs. 

Professionals is expected to generate the largest number of job openings over the forecast period 

(over one million), accounting for 25% of total job openings. At the more detailed level, the most job 

openings are expected to be in skilled manual occupations for all qualifications (approximately 1.5 

million). Among these occupations, drivers and mobile plant operators and building and related trades 

workers, excluding electricians are expected to have the highest job openings (408000 and 175000 

respectively). The dual VET education established recently will help to provide the workers needed for 

these occupations. The lowest number of job opportunities are expected for elementary occupations. 

Overall, the forecast implies an increasing shortage, especially among the medium qualified. While 

the supply of higher educated is forecast to sufficiently fill the demand within higher level occupations, 

there are shortages to be expected at the lower end. Demand and supply are decoupled as the growing 

number of higher education graduates will confront a labour market whereby opportunities for 

employment will not match their training. 
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The increasing supply of higher educated workers implies that there could be shortages among the 

medium qualified. These shortages can thus imply that higher educated workers might have to be 

employed within occupations at a lower level than they have qualifications for, or it will result in hiring 

difficulties. It is thus of no surprise that medium level occupations in the crafts, the plant and machine 

operators and assemblers, as well as the service workers and shop and market sales workers are 

expected to show higher levels of hiring difficulties in the forecast. These hiring difficulties are 

expected to occur alongside high levels of hiring within these occupations. While professionals are 

implied to have fewer hiring difficulties, as they usually hire from the supply of higher qualified, they 

also show a high level of hiring in the forecast period.  

A low degree of hiring required along with modest hiring difficulties can be found among the skilled 

agricultural and fishery workers. Hiring difficulties among professionals are very low across the 

underlying occupations, with the exception of health professionals which show some difficulties of 

hiring. At the same time, the degree hiring required in this occupation is expected to be much higher 

than the average for professionals as a whole indicating greater imbalances. Science and engineering 

professionals and teaching professionals show a degree of hiring required which is well below the 

average.  

All of these imbalances are likely to get tougher as the Covid-19 crisis unwinds itself into a recession. 

A job generation will be affected exactly in those sectors where the demand was previously considered 

to be higher and where the higher educated would have replaced the medium educated, this will 

result in even higher unemployment for the higher educated. In turn, this will point even more to the 

significant decoupling that occurred between supply and demand during the past decades or so. 

Downturns in the cycle, no matter how they are generated and where they stem from, tend to 

highlight such imbalances. Accordingly, there will be a greater need to reform education and 

emphasise the vocational training route. 

Based on a study conducted by our school in terms of the labour market demand in Lugoj and the 

qualifications our students acquire by the end of their studies, a few interesting conclusions have 

emerged. Though the professional qualifications we train our students for are in accordance to the 

employers’ needs, few students choose to employ in these sectors after completing their studies. 

Therefore, there is an acute lack of labour force in Lugoj due to the migration of these young adults to 

larger cities or foreign countries. Although the factories offer free accommodation, transport and 

meals for all employees, there is a considerable amount of disinterest on behalf of the high school 

graduates. 

Another aspect that factory managers have pointed out is that the skills students have at the end of 

their studies is at the broader spectrum of their qualification. There is a poignant need for employees 

that have 2-3 specific skills that they master, in contrast to the current employees who own a general 

set of skills in their area of work. As a result, the most preferred approach in Romanian companies to 

cover the skills gap was retraining or upskilling. 

In order to analyse the level of digitalization of the Romanian economy in the EU context, as well as 

the impact of the ICT sector on employment and skills, for the 2008-2018 period, the Digital Economy 

and Society Index (DESI) was used to measure the progress of the EU countries towards a digital 

economy and society.  

This composite index covers five principal dimensions of digital economy and society: connectivity, 

human capital, use of internet, integration of digital technology and digital public services. DESI scores 
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are based on a scale from 0 (worst) to 100% (best). We focus on human capital dimension of DESI, 

especially on digital skills of the labour force and employed ICT specialists (% of total employment).  

In order to analyse digital skills of the labour force a “digital skills indicator” was used. According to 

Eurostat methodology, this is a composite indicator based on the digital competences in four specific 

areas (information, communication, problem solving, software skills). In order to investigate the role 

of ICT sector in the EU economies and the place of Romania within the EU, we used three indicators: 

ICT personnel and employed ICT specialists (as % of total employment) and the percentage of the ICT 

sector in gross domestic product (GDP). Moreover, based on the results of the European ICT surveys 

(2018) provided by Eurostat Database, the impact of ICT on tasks and skills was analysed. Statistical 

data on these variables were collected from the Eurostat Database and European Commission.  

Digital economy and ICT sector: an overview in figures Data from Fig. 1 illustrate that Digital Economy 

and Society Index (DESI) scores vary significantly across the EU countries, from 69.9% (Finland) to 

36.2% (Bulgaria). The Nordic EU countries, in 2018, recorded the highest DESI scores (over 60%), 

Finland being the EU leader. In the last five positions in the EU, along with Bulgaria, Romania (36.5%) 

and Poland (41.6 %), we found the Southern countries (Greece and Italy), fact which reflects the 

largest gaps in level of digital economy and society. Also, large gaps between the EU countries were 

identified as regards labour productivity per person employed. 

Ten countries had a level of labour productivity above EU-28 average (100%). The highest level of 

labour productivity was obtained by Ireland (194.5%), Luxembourg (160.3%), Belgium (128.1%), 

Austria (116.6%), France (115.1%) and Nordic EU countries (from 114.6% to 108.2%). At the other end 

of the scale, Bulgaria (46.7%), Romania (67.5%) Hungary (68.9%) and Latvia (70%) had the lowest level 

of labour productivity. At the EU level, a positive correlation was identified between DESI and labour 

productivity, fact which confirms that digitalization of economy and labour productivity go hand in 

hand. There are significant differences between the selected EU countries [Finland (EU leader), 

Romania, Bulgaria and the Visegrád countries - Hungary, Poland, Slovakia and Czechia] in terms of the 

DESI sub-index.  

More accentuate differences are recorded in the case of the human capital sub-index of DESI and 

integration of digital technology sub-index. Romania, having an overall DESI score of (36.5%), is ranked 

27th out of 28 EU countries. As regards human capital and integration of digital technology, Romania 

is ranked 27th out of 28 EU countries too. In terms of use of internet and digital public services, 

Romania is the last country in the EU. From the perspective of connectivity, Romania is ranked 23rd 

out of 28 EU countries. Despite an improvement in both overall DESI and dimensions of DESI, in the 

2014 - 2019 period, statistical data signal a strong need to simulate efforts to enhance all dimensions 

of digital economy and society and reduce the gaps between Romania and EU. 

The ICT sector employment (as share of ICT personnel in total employment) varies considerably across 

the 19 EU countries (countries for which statistical data are available), ranging from 1.55%, in Greece, 

to 4.71%, in Malta. There are significant differences between the EU countries in terms of contribution 

of this sector to GDP. Thus, the maximum value of the GDP created in the ICT sector, of 6.76%, was 

recorded in France, followed by United Kingdom (5.95%), Hungary (5.79%), Bulgaria (5.43%) and 

Estonia (4.91%). In all 19 member states analysed, the contribution of the ICT sector to GDP is higher 

than the contribution to employment, fact that suggests that output per worker in this sector is higher 

than other sectors and in the whole economy.  

Also, the gathered data illustrates a strong direct correlation between ICT personnel and GDP in the 

ICT sector in the EU-19 countries, in 2016. Thus, in the EU countries (Malta, France, UK, etc.) where 



2020-1-UK01-KA201-078909 

 30 

the contribution of ICT sector to GDP is high, there is also a high share of ICT personnel in total 

employment and vice versa. 

In Romania, in 2016, the ICT sector accounted for 2.27% of total employment and 3.55% of GDP, a 

lower level compared with Bulgaria (of 26.1%, and 16.6% respectively) and the Visegrád countries. A 

general feature of ICT employment at the EU member states level, according to statistical data, is that 

most of the ICT personnel is employed in the ICT services. For instance, in Romania, in 2016, ICT 

personnel in services represented 2 % of total employment, which accounts for 88% of the share of 

ICT personnel in total employment (of 2.27%). 

In 2018, employed ICT specialists accounted for 3.9% of total employment in the EU-28 countries, and 

the percentage was higher in the more developed countries (EU-15 - 4.1%). Labour demand for ICT 

specialists grew in the 2008-2018 period, in the whole EU as well in Romania. 

Romania is significantly lagging behind the EU, both in terms of share of employed ICT specialists in 

total employment and of the pace of growth of this share. Despite the positive dynamics in recent 

years, the employment potential of specialised ICT skills remains underused, considering that the gap 

between demand and supply of ICT specialists in the EU is expected to grow by 2020. 

Statistical data regarding the digital skills of the labour force (employed and unemployed persons) 

show that there is a very high share of the Romanian active labour force which can be considered that 

does not have digital skills (mainly because individuals have not used the internet in the last 3 months). 

Thus, in Romania, this share is 2.7 times higher than the EU-28 average (27% against 10%), 3.4 times 

higher than the EU-15 average (27% against 8%), and 13.5 times higher than Finland, the DESI leader 

(27% against 2%). Also, Romania’s share is much higher than that of the Visegrád countries. 

It is worth mentioning that Romania achieved real improvements in this respect, considering that the 

share of labour force which does not have digital skills and/or no internet use decreased in the 2015-

2017 period, from 35% to 27% [25]. Only 22% of labour force has basic digital skills and 13% has above 

basic digital skills, much below the level recorded in EU-28 and EU-15 as well as the Visegrád countries. 

There are significant digital skills deficits among individuals with no or low formal education, in both 

Romania and the whole EU-28 countries. In 2017, only 31%, in EU-28, and 12%, in Romania, of 

individuals with no or low formal education have the basic and above basic overall digital skills. 

Moreover, the figures illustrate, on the one hand, that as the level of education increases, digital skills 

increase too, and, on the other hand, that Romania remains behind the EU in terms of these skills. All 

these statistical data highlight alarming digital exclusion risks from the labour market. 
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Data Summary 
 

What skills and knowledge do graduates lack, that the STEM industry requires? 

There is currently a vast misalignment between the skills required and those available at the stage of 
employment in relation to the STEMM field. At graduate level and above the issue seems to fall heavily 
on the quality of skills available rather than the quantity of prospective employees available, causing 
a quality/quantity gap. 

Most employers want workers who are able to reason and solve problems using some math, science, 
or technology knowledge background. The main STEMM skills include for example Problem Solving 
and Analytical Thinking. Having the ability to address problems and rectify these efficiently and 
effectively and having the ability to research, plan and develop ideas and projects to achieve expected 
outcomes.   

It was found across all project partnering countries that while the vast majority that although these 
are highly desirable skills to have within the STEMM Industry there is a much larger gap in relation to 
those prospective employees with the ‘soft skills’ required and that there is much room for 
improvement in relation to the skills that the industries require from their employees.  

 

When entering the STEMM field, postgraduate level or above, it is not only specific skills required 
based on the topic or subject studied but there is also a huge need for these ‘soft skills’. Examples of 
these skills required would include:  

  

o Communication/Cooperation: Having the ability to work effectively with other project 
partners/customers/clients and hold successful interactions  

  

o Creativity: Being able to ‘think outside the box’ in relation to creating new pathways to 
solving problems or developing plans and ideas  

  

o Leadership: Having the ability to take on a lead a project successfully whilst giving the 
direction required for those involved  

  

o Organisational: Having the ability to keep track of multiple projects/tasks at any one 
time  

 

Project Partners unanimously agree that despite STEM being also relevant for industries, the 
percentage of new students is still low. The biggest gap to fill is the imbalance between the number 
of STEM students (27%) and the number of non-STEM students (73%). There is also a very noticeable 
imbalance between the genders in STEM with only one female per every four STEM students. 
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Other skills that all students graduating from STEM fields are required to have include: 

o Learning and Innovation 
o Information, Media and Technology; 
o Life and Career skills 

Especially in terms of education skills such as critical thinking, creativity, complex problem solving, 
innovation, communication and collaboration are skills that all students should have. In addition to 
these skills, information literacy, which includes how individuals access information, how to obtain 
information, and how to use information; technology literacy for efficient and effective use of 
technology; and media literacy in order to follow the media, especially to use social media effectively 
are also very important  

 

 

 

What are the STEM skills shortages?  

 

A skill shortage occurs when an employer has difficulty or is unable to fill vacancies within their 
company or industry due to a specific skill set being required and yet unavailable within a candidate. 

The project partners all came to the same findings in their research which was that the number of 
suitable candidates and the volume of vacancies available has a significant gap. The current major 
STEMM Skill shortages are candidates with technical abilities as well as low basic skills (numeracy, 
literacy, ICT) and below-average management skills, there is insufficient domestic human capital to 
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exploit science and innovation, including deficits of domestic STEMM talent and of Masters/PhD 
graduates working in research. 

 

It has been found that one of the main reasons driving these gaps is through lack of interest in STEM-
related topics. It is believed that STEM subjects are difficult and that the education received is not 
enough to allow students to confidently enrol into a STEM course. With that in mind it seems that the 
development of hard and soft skills is almost secondary to getting new students interested and 
informed about STEM subjects.  

 

Furthermore, the pattern implies an increasing shortage, especially among the medium qualified. 
While the supply of higher educated is forecast to sufficiently fill the demand within higher level 
occupations, there are shortages to be expected at the lower end. Demand and supply are decoupled 
as the growing number of higher education graduates will confront a labour market whereby 
opportunities for employment will not match their training. The increasing supply of higher educated 
workers implies that there could be shortages among the medium qualified. These shortages can thus 
imply that higher educated workers might have to be employed within occupations at a lower level 
than they have qualifications for, or it will result in hiring difficulties. 

 

 

What should the government do?  

 

Each project partner had suggested ways in which their government can address these STEM 
gaps and encourage students to take on STEM related subjects which are taught to a higher standard 
for future career resilience.  

It has been stated by the project partners that their country specific Government should make 
progress in improving STEM education for all students, working alongside with policy makers at the 
national, state, and local levels, NGOs and teachers should elevate science to the same level of 
importance as reading and mathematics. Science should be assessed with the same frequency as 
mathematics and literacy, using a system of assessment that supports learning and understanding.  

Therefore, states and national organizations should develop effective systems of assessment that are 
aligned with the next generation of science standards and that emphasize science practices rather 
than mere factual recall.  

National and state policy makers should invest in a coherent, focused, and sustained set of supports 
for STEM teachers to help them teach in effective ways. Teachers in STEM should have options to 
pursue professional learning that addresses their professional needs through a variety of mechanisms, 
including peer-to-peer collaboration, professional learning communities, and outreach with 
universities and other organizations.   

Governments need to organise and finance many programs to enable schools to create additional 
courses with the aim of teaching in new stimulating and innovative ways which will increase students 
STEM curiosity, interest, learning and skills set.  

Working alongside schools and employers, it is imperative that the Government consider how better 
general coverage of high level STEM occupations can be achieved through the standards development 
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process and educational systems. A rational approach is required to ensure that the broader 
requirements of a STEMM occupation are covered at the same time as sector-specific needs. Some 
standards, although notionally focused on niche areas, may have wider applicability across the 
occupation with limited modifications.  

STEM action plans should be set in place and address STEM education from preschool to higher 
education by collaborating with universities and the business world. There is a need for STEM teacher 
training and a reorganisation of the physical environment of schools and how the lessons are 
delivered. 

 

What are the STEM sector trends?  

 

There are ongoing trends within the STEMM Sector.  

In previous years STEM subjects had been found to have a higher number of male graduates and 
employees causing a gender gap trend in the industry however, according to the Department of 
Education, between 2010 and 2020 the number of women accepted into full-time STEMM 
undergraduate courses increased by 49%. Italy stated that within their country, there is one female 
STEM student for every 4 male students.  

  
STEMM subjects are now becoming more accessible for children and young people with classes being 
administered such as ‘Code Club’; a teaching scheme to encourage young people to develop their 
skills and passions in the STEMM sector. Results from introducing these subjects from a young age 
suggest that young people are benefiting from increased support in these subjects, with potential 
barriers to access based on gender, race or class gradually being lifted.  

Project Partners found that there are students interested in STEM subjects however there are still 
high rates in uneducated children at a young age, school dropouts and longer levels of unemployment 
in relation to the STEM specific sector.  

Every effort should be made to reduce differences in competencies between the different age groups 
in terms of information and communication technology skills, as well as the skills of the STEM group. 
It is of paramount importance to identify the groups of people with the lowest digital and STEM skills 
and to consider the need to include them in training in order to compensate for the deficit and 
improve their employability.  

With most jobs within the STEM sector a basic level of digital skills is required. #this trend will increase 
in the future and it can be argued that all participants within the labour market will need these skills 
in order to achieve career resilience. However, it has been found that there is a significant section of 
the workforce within the sector that do not hold this basic skill level. There is a need to improve 
considerably the understanding and definition of the needs of digital skills as well as to work actively 
to upgrade the digital skills within the sector. 

 

 

 

 



2020-1-UK01-KA201-078909 

 35 

What skills are most difficult to recruit for? 

 

There are two types of skill sets within the STEM sector –  

Hard Skills are the specific abilities that can be measured and evaluated, based on the business needs. 
These skills are essential for most STEM positions, and they are normally covered in the university 
curriculum or via additional courses.  

 

Soft Skills are less tangible than hard skills and are more difficult to measure. Though they may not be 
as emphasised within job requirements, these skills are the skills that help individuals make an impact 
and succeed within their position. 

 

Examples of soft skills as previously mentioned would include: 

o Communication/Cooperation: Having the ability to work effectively with other 
project partners/customers/clients and hold successful interactions  

o Creativity: Being able to ‘think outside the box’ in relation to creating new pathways 
to solving problems or developing plans and ideas  

o Leadership: Having the ability to take on a lead a project successfully whilst giving 
the direction required for those involved  

o Organisational: Having the ability to keep track of multiple projects/tasks at any one 
time  

 

It was also found among the partners and STEM leaders, that the following skills are most difficult to 
recruit for:  

o IT SKILLS 

The following IT skills were mentioned by most of the IT leaders: Data scientists; Machine language 
engineering; Pragmatic/realistic metamodel technicians; and Quantitative analysts.  

 

o UNDERPINNING PRINCIPLES   
Most of the respondents considered personal qualities that important, namely critical thinking and 
creative thinking.  

 

o BUSINESS SKILLS 

To be successful, employees need more than technical and learned skills. An entrepreneurial spirit, a 
community-oriented mind set, and a tendency toward innovation greatly benefit those seeking jobs. 
Business skills include a wide range of skills such as Communication, Finance, Management, Business 
soft skills etc.    

 

o ETHICS  

IT leaders expressed great concerns in regards to finding people who understand bias, those who can 
consider the wider benefits/societal implications of AI activity. Therefore, graduates should have an 
in-depth understanding of issues surrounding big data, its proper use and ethical dimension.  
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Difficulties have also been seen in relation to employability in STEM as the rate of STEM graduates is 
much lower than the rate of non-STEM graduates. Due to this imbalance STEM graduates are more 
likely to compare themselves with non-STEM graduates on issues such as wage, job satisfaction and 
social status. This situation may also suggest that graduates from non-STEM fields are placed in senior 
positions with higher salaries within the business world which leads to a stronger social status. The 
most effective way to address this area and should be a priority area for action is to emphasise more 
that the income and job satisfaction of those who currently choose to stay in the STEM field, and 
especially those who have reached the senior management level, are quite high. 

 

HOW STEM ORGANISATIONS CURRENTLY FILLING SKILLS GAPS? 

 

All project partners stated that focus has to be put into encouraging students from primary school 
level to enter the STEM sector. Across all the partnering countries there are STEM related clubs, 
extracurricular activities, events, fairs etc. all aimed at encouraging young people to take on or 
enhance their interest and curiosity in STEM.  

In Bulgaria for example, Science centres were established with an aim to eliminate the prejudices 
against science in society by making students take a keen interest and passion in science and what 
scientists do. STEM activities are held with students in extracurricular times throughout the year. This 
supports science education with some activities that students can participate in such as science fairs 
at primary and secondary levels, space sciences for young people, mathematics, science and 
technology.  

The Italian Partner, FabLab, also stated that they always try to support an organise events to spread 
the interest about digital manufacturing, coding and design in general. They organise many projects 
financed by the Ministry of Education, University and Research with the specific aim of increasing the 
interest and the awareness around STEM. 

Across the UK many apprenticeships have been set up as another pathway of promoting and nurturing 
a successful route for STEM talent and employment. According to a major leader in the development 
of skills for the UK digital economy ‘The Tech Partnership’, Level 2-4 apprenticeships allow businesses 
to attract ambitious school-leavers who are keen to pursue a career in fields such as networking 
engineering, software development and cyber security to name a few. Many apprenticeships have 
been set up also as a way of nurturing a successful route for STEMM talent and employment. This 
proves to be an effective route as it allows the individual to gain experience and training in the 
workplace environment while also giving the organisation the opportunity to access these skills for 
their business in a cost-effective way.   

 

DOES YOUR SCHOOL CARRY OUT A SKILL NEEDS ANALYSIS IN RELATION TO 
INDUSTRY REQUIREMENTS WITHIN THE CIRRICULUM? 

 
o In Turkey, preschool students improve their STEM skills with science clubs. Primary school 

level studies are mostly limited to life studies lessons. Technology and Design course, which is 
included in the curriculum of 7th and 8th grades of secondary school, appears as courses 
where students have the opportunity to apply the knowledge they have learned in STEM 
fields. In the Science Curriculum, STEM subjects from 3rd grade to 8th grade have taken their 
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place as "Engineering Applications and Entrepreneurship" gains. Science and Technology Club, 
which is established in secondary and high schools, allows students to do STEM applications 
outside the classroom. The Ministry of National Education encourages studies in this field by 
publishing the Out-of-School Learning Environments guide to enable students to learn by 
doing and experiencing in STEM fields. 

 

o Maintained schools in the UK are legally required to follow the statutory national curriculum 
which sets out in programmes of study, on the basis of key stages, subject content for those 
subjects that should be taught to all pupils. In England, all schools must publish their school 
curriculum by subject and academic year online. In Northern Ireland some schools do publish 
their curriculum, but not all. Therefore, the awarding bodies would have the national 
curriculum listed on their website:   

∙ CCEA in Northern Ireland   

∙ SQA in Scotland,   

∙ Qualifications Wales in Wales  

  ∙ AQA, OCR and Pearson in England   

All schools should make provision for personal, social, health and economic education (PSHE), 
drawing on good practice. Schools are also free to include other subjects or topics of their 
choice in planning and designing their own programme of education. 

The Northern Ireland Curriculum was introduced in 2007 and covers all 12 years of 
compulsory education. Education in Northern Ireland is similar to the structure set up in 
England, with a few key differences. Even though GCSE, AS and A2 levels exist in Northern 
Ireland, in England and Wales, they are slightly different from that offered in Northern Ireland, 
therefore awarding bodies do not carry out skills needs analysis in relation to industry 
requirements.  

 

o In Bulgaria Although many statistics show relatively low levels of education and interest 
among the youths in learning, the ones that choose to qualify and embrace the continuous 
path of learning and improving, have been given the chance to do so. Many organizations, 
schools and universities adopt the EU standard of education – both traditional and non-
formal, to provide the students with the best innovative ways of teaching.   

The overall results about the STEM graduates and their prospect chances of employment 
are neither low, no high, compared to the students outside the STEM fields. The data is 
insufficient for a detailed analysis on the lack of skills and the solution for the gaps to be 
provided, and further research should be conducted to satisfy these questions.  
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