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Preface
The work product of the diversITy project informs policy development on the European and national level and
provides practical recommendations to non-profit organisations and training providers. An initial assessment and
evaluation of identified ICT skills training programmes in the target countries produced a repository of 96
inclusive programmes of which 22 Good Practice Showcases (GPS). Brief descriptions of them are available on
the diversITy online repository at www.eskills4diversity.com. In addition to the online repository of cases, we
produced seven country reports for each target country, discussing in-depth each country’s ICT skills gap and
unique policy and training landscape. In each report, we showcased a set of best practices, setting a benchmark
for other training providers to learn from. Rounding off our series of diversITy country reports is a final report,
summarising the key findings from the target countries, reporting strengths and weaknesses of various
approaches, and identifying challenges and recommendations for ICT skills training programmes as well as policy
makers.
The ICT job market is growing rapidly and with it the need for qualified personnel. As of today, the gap between
demand and supply of ICT jobs is widening yearly. The challenge for education, industry and policy makers is to
fulfil the rising demand of skilled ICT workers. At the same time, an unfulfilled potential of a diverse population is
left untapped. ICT workforce potential can be found among women, adults in career transitions, young persons
at risk of social exclusion and not in education, employment or training, or persons from difficult socio-economic
backgrounds such as minorities or migrants. In this context, this report examines ICT skills trainings programmes
for such a diverse population in seven countries.
With regard to country specific educational systems, the report assesses the taxonomy of training programmes,
highlights good practice showcases from each country and programme type. It further derives challenges and
success factors that organisations, educational institutions, industry, and governments can use to ensure a
sustainable growth and diversity in the ICT job market supply.
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Executive summary
The diversITy project carried out an evaluation and assessment of ICT skills and training programmes which
support diverse populations to enter the labour market. It identified and analysed ICT training programmes that
aim to prepare and place jobseekers into meaningful tech jobs, with a focus on diverse target groups, including
women, youth at risk of social exclusion or from difficult socio-economic backgrounds, migrants or unemployed
adults changing careers. The target countries are Germany, France, the United Kingdom, Ireland, Spain, Poland
and South Africa.
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The work product of the diversITy project aims to inform policy development on the European and national level
and provide practical recommendations to non-profit organisations and training providers. An initial assessment
and evaluation of identified ICT skills training programmes in the target countries produced a repository of 96
inclusive programmes of which 22 Good Practice Showcases (GPS) with brief descriptions available on the
diversITy online repository at www.eskills4diversity.com.
The ICT job market is growing rapidly and with it the need for qualified personnel. As of today, the gap between
demand and supply of ICT jobs is widening yearly. The challenge for education, industry and policy makers is to
fulfil the rising demand of skilled ICT workers. At the same time, an unfulfilled potential of a diverse population is
left untapped. ICT workforce potential can be found among women, adults in career transitions, young persons
at risk of social exclusion, not in education, employment or training, or persons from difficult socio-economic
backgrounds such as minorities or migrants.

Diversity in the Workforce
Diversity in the workforce / workplace describes companies hiring employees from different backgrounds,
regardless of race, religion, culture, gender, sex, education, disability or other. Companies that create inclusive
workplaces are more successful and a relationship between diversity and business performance persists. 1 Higher
levels of diversity also bring competitive advantages for companies to attract and retain diverse talent.
Diverse groups that the report has taken into account were young people not in employment, education or
training (NEETs), women, minorities, people from socio-economically disadvantaged backgrounds and people
with disabilities.
The average amount of NEETs (aged 15-24 years) in Europe (EU28) is 11.6%. Some of the assessed countries
have higher rates (France, Ireland, Spain), while others are slightly below (Poland, UK). The two outliers are
Germany, with a low rate of 6.7%, and South Africa with a high rate of 31.2% 2.
Gender diversity in the ICT workforce is a challenge. The share of women in the ICT workforce in Europe is only
16% versus 46% of the entire workforce. Only around 19% of computer science students are female and this low
level of representation persists through higher education and in the workplace.
The following figure shows the example case on gender diversity for the UK also providing information on the
top 5 ICT occupations for men compared to those for women. The comparable figures for the other countries
under review as to the share of men and women in the ICT workforce and their respective share among the ICT
graduates are at very similar levels.
Figure 1 Is the ICT labour market diverse? – Example UK 2017
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Across the EU28, the average gender employment rate gap indicates that there is a difference between the
overall level of employment for women and men of 10.5 percentage points. In France it is 6.7, Germany 9.5,
Spain 10.5, Ireland 10.7 and Poland 12.9. South Africa’s gender employment gap is 11.4.
The labour market situation for minorities is reflected in the non-native employment rate gap, the difference
between the native-born EU employment rate and the non-native-born EU employment rate. The average EU 28
gap is 8.3 percentage points. Germany has a gap rate of 10.6, France 13.4, UK 6.0, Ireland 6.8, Poland 1.5 and
Spain 4.1. This indicator does not apply to South Africa and comparable data was not available.
In terms of people with disabilities participating in the workforce, the disability employment rate gap indicates
the difference between the employment rate of disabled and non-disabled people. On average, the EU28
disability employment rate gap is 19.6 percentage points. Ireland’s gap is at 31.1, Poland’s at 30 and the UK’s at
27.8. Germany’s gap is at 20.6, Spain at 16.2, and France at 9.9. In comparison, South Africa’s gap is only at 1.4.
It shall be noted, however, that the definition of “disability” varies heavily between these countries.
Figure 2 Employment rates among different groups in the EU 28, European Countries and South Africa 2017

35

percentage points

30
25
20
15
10
5
0
France Germany Ireland

Poland

gender employment rate gap
disability employment rate gap

South
Africa

Spain

United
Kingdom

EU28

non-native employment rate gap*

Source: empirica (2018), based on Eurostat, OECD and Statistics South Africa Data
* does not apply for South Africa

Diversity in the ICT workforce
Despite the prominence of the topic “diversity”, and specifically gender diversity, the share of women in the ICT
workforce remains low. In only three EU member states, the majority of scientists and engineers are women:
Lithuania (58% female), Bulgaria (54%) and Latvia (52%). In comparison to the share of women in the overall
workforce, this is a concern. Of the six European countries, the one with the smallest difference between ICT
and overall workforce is Ireland. Interestingly, South Africa’s composition of the overall workforce features less
women than its MICT sector. In all countries under review, two things have become evident: 1) the workforce
outside of core ICT occupations, e.g. media industry, or interdisciplinary fields like bio-informatics is much more
gender diverse (30%+) and 2) Ireland and Spain, the two countries with the highest proportion of women in ICT
(of the six European countries), also have the highest share of “core ICT practitioners at associate/technician
level”. This leads to the conclusion that representation of women in the core ICT sector is bound to low qualified
jobs on one side and an issue of image on the other side. While many women appear interested in tech-related
jobs, core ICT topics appear uninteresting to them. Causes for this can be found in cultural perceptions of
women in ICT but further in the lack of attraction of classic ICT education. For the other target groups, reliable
and comparable data does not exist.

4

Figure 3 Percentage of women in the overall workforce and ICT workforce in European countries and South Africa -2017
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The ICT workforce: demand today and in the future
Based on our calculations, the six European countries under review in our study are today facing a shortage of
477,000 ICT specialists at different skills levels. This could increase up to 1.26 million in 2020 and 1.67 million
potential vacancies in 2025. According to labour force survey data broken down by the ISCO classification
(international standard classification of occupations), currently the majority of these jobs is available for mid
level skills (47.9%) and low level skills (30.7%). Positions requiring high level skills make up 21.4% of the
workforce. At the same time, ICT professionals in management, architecture and analysis, the high level skills,
experienced the biggest growth since 2011, 11.9% per year. Lower level skill positions such as mechanics and
servicers, have also increased by 8.2% per year. 3

Diversity in ICT education and training: inclusive ICT training programmes
Based on a comprehensive survey, the diversITy project identified over 400 ICT skills training initiatives in the
seven countries aiming at underrepresented and target groups. In the end, 22 training projects were selected as
‘good practice showcases’ (GPS). During the assessment, six types of training were identified based on the
content of the curriculum, the duration, the way of teaching and the accessibility: Classroom, Online,
Bootcamps, Workshops, Experiential, and Mentorships. Most GPS use combinations of these or multiple
methods that address different training needs such as cognitive and non-cognitive (transversal) skills, or
experience.
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Country
Germany
France
Spain
Poland
UK
Ireland
South Africa
Total
*GPS = Good Practice Showcase

Identified
66
59
115
47
57
92
51
487

Target Fit
38
40
65
29
29
63
38
302

Selected
14
22
15
18
10
10
17
106

GPS*
3
4
3
3
3
3
3
22

The report identifies advantages and barriers of various training taxonomies and provides examples of existing
training programmes applying these various types. While most promising training programmes include a mix of
taxonomies, the highest success for learners can be found among such programmes offering mentorships and
experiential training. Key factors in the success of programmes are affordability, accessibility, flexibility in
curricula according to industry demands, and work placements.
Educational routes / pathways
In spite of differences in educational systems throughout the assessed countries, the report has identified a
number of common pathways into ICT labour for the diverse population.
•

Academic Education
Overall, the most traditional pathway for students is a university degree in Computer Science or a related
subject.

•

Vocational Education and Training / Apprenticeships
This includes employment contracts that combining an occupational company placement and theory-based
learning at a college or training provider. These exist at various educational levels and can lead to
apprenticeship degrees and qualification for further university education.

•

Lifelong Learning
Lifelong learning includes training at various career stages that enable new skills to be learnt or to improve
further upon existing ones.

•

Industry Led Training
IT vendors provide this type of training. It often leads to certification which strengthens existing
qualification level. Prior knowledge often is a requirement.

•

Career Transition / Conversion Programmes / Lateral Entry
These are programmes targeted at a wide audience seeking to transition into technology careers, for
example students with backgrounds other than ICT, and older workers who want to re-start their careers.

The success rates that each pathway has on diversity in ICT can only be recognised against a country’s specific
background. For instance, some countries like Germany will stress the vocational education and training more
heavily than others. While university education is unanimously viewed as the dominating pathway into ICT
labour, experts agree that a shift towards other pathways is required to meet the current demands for ICT jobs.
ICT Training Taxonomies
•

Classroom
Traditional, instructor-led training in a classroom setting.
Example Programmes: Web@académie, Maharishi Institute, Code First: Girls

•

Bootcamps
Intensive training programmes generally lasting for a few days to several months.
Example Programmes: WebForce3, Code4Jobs BKK Bootcamp

•

Workshops
One to three days training sessions on specialised topics.
Example Programmes: ReDi School, BBC Make it Digital, TecnoLab
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•

Online
Training on online platforms, includes but is not limited to massive open online courses (MOOCs).
Example Programmes: NetAcad, Empleo Digital, Wild Code School

•

Experiential
A mix of technical and experiential learning, including classroom-oriented learning and company
placements.
Example Programmes: Simplon.co, Fast Track to IT, Generation

•

Mentorships
A mentor responsible for providing 1:1 guidance in inclusive training programmes.
Example Programmes: IT for SHE, JOBLINGE goes MINT, Maisons Digitales

Target groups
The inclusive ICT training programmes identified address different target groups. These include:
•
•
•
•
•
•
•
•

Women
Unemployed job seekers
NEETs
Low income
Career changers
Minority groups
Refugees
Persons with disabilities

Figure 4 Target groups of inclusive ICT training programmes – Example Spain 2018

Source: diversITy Survey, empirica (2017)

They also include different types of actors in different constellations such as:
•
•
•
•
•
•
•

Training providers
Public sector / government
Nonprofits
IT vendors
Other industry
SMEs
Unions
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Figure 5 Stakeholder active in inclusive ICT training programmes – Example Germany 2018

Source: diversITy Survey, empirica (2017)

Improving diversity in ICT training
A number of measures / practices have been identified to improve diversity in the ICT labour market and
workforce. Actions are required on educational, policy, and industry level, including a shift towards new
pathways besides the traditional university education.
•

Skills Gap and Hiring Processes
Three imminent issues exist: (1) Current hiring processes are based on skillset rather than mind-set, despite
the rising importance of transversal skills. (2) Changes to the educational system are required to improve
transversal skills. (3) The discrepancy between job description and actual job requirements is widening.

•

System of New Credentials
A set of new credentials could contain elements like certification, digital badges as an online representation
of a skill an individual earned, portfolios and standardised curricula.

•

New Digital Degrees
Newly developed digital degrees in vocational education and training, and apprenticeships or (partial)
amendments of existing ones to update these to present needs and standards can deliver a practically
oriented workforce within a comparatively short amount of time.

•

Flexibility in Education
Traditional education routes need quicker and more flexible adaptations to new needs and standards in a
fast pacing industry. Openness towards ICT training programmes outside formal education is needed
together with an improved permeability of these, which could help in paving the way towards formal
education.

•

Permeability
Permeability of inclusive ICT trainings into the formal VET, although seen as important, still is an exception
since options to achieve this are rare. Industry associations together with policymakers should develop
official examination standards and tests that allow graduates from inclusive ICT trainings the opportunity to
enter state-recognised traditional education.

•

Institutionalising Data Collection
A newly developed “skills profile” together with regular audits and coordinated (ICT) skills demand and
supply data collection and compilation into national and European statistics would help to better identify
more reliably the existing and future supply and demand trends in ICT skills.

•

Collaboration
Training programmes and industry need to work hand in hand to improve content and structure, including
work placements and mentorships.
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•

Creating a Hub
A system of effective communication toward collaboration, e.g. sharing and replicating successful good
practices can strengthen stakeholder engagement.

•

Realise the Value of Diversity
Many studies have demonstrated the value of diversity. Policymakers and industry need to make an effort
to create and support programmes with the goal of including all underrepresented target groups.

Policy
Developing key priorities for inclusive ICT policies and addressing the issue of ICT training, job placement and
sustainable labour market integration for a diverse tech workforce requires coordinated and joint action.
Governments in the countries under review have announced and launched different types of policy strategies to
address these challenges. Many of these strategies have either been launched recently and are therefore
difficult to assess, or they set the policy framework (and nothing more) for things to happen in the future.
Several of these policy strategies are associated to funding programmes (national as well as European ones)
which provide opportunities for the creation of inclusive ICT training programmes.
In brief, the overarching principle of advisable policy actions includes such policies that provide a financial
framework for stakeholders to act in. One of the more successful measures is the Grande École du Numérique
whose model could be replicable in other countries. It is a multi-stakeholder partnership founded by the Ministry
for the Economy and Finance in France which aims to promote development of innovative ICT training offers
outside of the business schools and technical universities. Its main approach is issuing a label to ICT training
programmes that meet a range of criteria concerning inclusiveness and diversity. Providers of labelled
programmes can receive a grant of up to 80% of costs from Grande École du Numérique. The "Grande École du
Numérique" label (GEN) is awarded per course and not per structure. The same project leader can apply for the
certification of several training courses. The label is valid for three years.
Of the assessed countries, policy action varies heavily. While Germany focuses on the general labour market,
industry and work, by integrating refugees into the labour market using ICT jobs, Spain’s focus lies on the long
term unemployed and socially deprived groups, using ICT to promote job opportunities.
Ireland, Poland and UK address the ICT challenge by focusing on their educational system: creating and
expanding apprenticeships and traineeship and the vocational education system. UK’s digital strategy prioritises
public-private partnerships with both the industry and the NGO sector. It is accompanied by the Tech Talent
Charter and local Digital Skills Partnerships.
Several of these policy strategies are associated to funding programmes (national as well as European ones)
which offer more or less clear opportunities for funding specific activities in the area of inclusive ICT training for
the creation of a more diverse workforce. These policy programmes set the policy framework (and nothing
more) for things to happen.
Addressing the challenges arising from the ambition for a more diverse tech workforce through related inclusive
ICT programmes at a large scale will require action to be taken at different levels (European, national, regional,
local) and in different areas (curricula / programme co-creation, operation quality labeling, certification etc.).
European Commission
The European Commission has started a number of activities in the area of ICT skills development and training
and diversity:
Women in Digital: This activity launched by the European Commission at the Digital4Her conference in June 2018
includes a larger number of actions as part of a Commission strategy that will facilitate an increase in the
participation of women in the ICT sector and occupations. The actions will focus on three main areas: challenging
stereotypes, promoting digital skills and education and advocating for more women entrepreneurs. Actions
related to these focal points are to be implemented in the course of the next two years. 4
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The Digital Skills and Jobs Coalition (DSJC): The Digital Skills and Jobs Coalition brings together Member States,
companies, social partners, non-profit organisations and education providers, who take action to tackle the
lack of digital and ICT skills in Europe. Actions range from training unemployed people, giving MOOCs for
teachers, offering coding classes for children or cutting-edge training for ICT specialists. The Coalition also
shares and promotes digital and ICT skills initiatives through the European Digital Skills Awards which can
be replicated and scaled up across Europe. Each year the European Commission highlights excellent
initiatives that help improve the digital skills of citizens, the labour force, ICT professionals, girls and women
as well as in education through the European Digital Skills Awards. A further European initiative - the Digital
Opportunity traineeships scheme - which started in 2018 - is a pilot project giving students and recent
graduates an opportunity to get hands-on training in digital fields such as cybersecurity, artificial
intelligence, coding or digital marketing. Member States can support collaboration between the different
actors in their country on developing digital skills by bringing them together in national coalitions. The
Digital Skills and Jobs Coalition has established a Governing Board which provides strategic leadership and
gives high-level advice to improve the functioning and the impact of the Coalition as well as monitoring its
overall progress. The Governing Board advocates the views of the Coalition partners at European level, and
acts as a link between pledgers 5, national Coalitions and social partners. 6 The Digital Skills and Jobs
Coalition currently has around 400 members.
Skills Agenda for Europe: On 10 June 2016, the European Commission adopted a new Skills Agenda for Europe.
The agenda aims to make sure that people develop the skills necessary for the jobs of today and tomorrow. In
the Skills Agenda for Europe the Commission invited all Member States to develop national digital skills
strategies by mid-2017 and to set up national coalitions to support their implementation. By 2019, officially 23
more or less active national coalitions exist under the umbrella of the pan-European Digital Skills and Jobs
Coalition. The other EU Member States still lack these. To support the development of national strategies, a
group composed of Member State experts have put together a menu of challenges to be addressed and
potential actions that could form part of a digital skills strategy – the so-called "shared concept". 7

Conclusion
The demand for skilled ICT workers at all levels is increasing rapidly. Consensus exists that action is needed to
overcome the existing and continuously rising skills shortage and gap, which can be observed in all European
countries and globally. Low-skilled school leavers, school dropouts, workers with outdated skills but also
individuals with diverse backgrounds and women as a large untapped resource, provide enormous potential to
alter and help close the skills gap. Inclusive training programmes, such as the ones assessed for this report, can
help. Such training programmes are an important step of educational journeys. However, at present these are
“too little and too few”. They need to become larger in scale and sustainable in operation.
Out of over 400 training programmes we looked at, 22 qualified as Good Practice Showcases. Many training
programmes struggle to provide proper teaching methods and content to prepare individuals from diverse
target groups for the ICT track and career. This needs to change. A systematic overhaul of many existing
programmes is needed in terms of content structure, teaching methods, collaborations with industry partners
and/or the formal educational system.
Moreover, there is a need to better integrate ICT skills training in existing educational streams and at the same
time, due to fast paced developments in ICT industry, education and training need to become more flexible and
up-to-date. Here, inclusive ICT training programmes have an advantage compared to formal education and
training.
Sustainability
Over the course of this report, we have identified a number of inclusive ICT training programmes, many of which
developed interesting approaches and promising concepts. Unfortunately, some of these programmes are
threatened due to difficulties in funding. Thus, sustainability should be a top priority in designing inclusive ICT
training. The key to sustainability lies within a strong collaboration with industry, policy and providers, to
establish the necessary structures. These structures are of financial, bureaucratic and practical nature.
Aspects for training programmes include:
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•
•
•
•
•
•

work with the right partners, specifically from industry as (potential) future employers,
design and update programmes together with industry,
link to vocational education and training (VET) to make best use of a promising pathway to employment
with the chance for their students to obtain a universally recognised formal degree,
closely cooperate with employment agencies and obtain necessary accreditations to be able to secure longterm funding,
decide on whether and how certification can add value,
make use of tax-based or other types of government instruments for incentivising and funding training
activities in general and specifically inclusive ICT training programmes and where appropriate.

Practical experience
The most important aspects of training are mentorship and practical experience. It is necessary to develop long
lasting concepts of up-to-date curricula, work placement integration and financial incentives and structures
through governments which can help create the necessary eco-system of actors needed and provide the
necessary framework conditions and a sufficient (financial) basis for operation.
For training providers two of the most important aspects of training are:
•
•

teach “transversal” skills in addition to technical ICT skills,
implement well functioning mentorship using role models.

Furthermore, it is of the utmost importance to raise the awareness of diversity, and at a young age promote
career pathways including vocational education and training and apprenticeships to children and their parents to
help them make informed choices.
Policy instruments and industry input
In the cases where individuals have dropped out of the formal education system, more and larger-scale inclusive
ICT training programmes need to be developed. This requires the support from governments and industry to
address these target groups to make a difference and create significant impact. Governments need to provide
funding channels and funding mechanisms with clear application criteria to training providers, while industry
partners need to provide input into the development such criteria and offer help in the development of training
programmes.
The future of ICT trainings
At the same time, permeability to formal education and training could help opening up further opportunities at a
later stage and help secure jobs even more specifically in times of crisis. While the demand of ICT jobs is already
high and even growing, the potential for an inclusive workforce to enter the ICT labour market exists.
The present project has revealed that practitioners active in this field should consider – amongst others – some
key points for the creation of a good inclusive ICT training programme. These require a team of actors to
•
•

•
•

•
•
•

set up supportive policy and funding framework conditions together with an appropriate stakeholder ecosystem,
address the ICT and STEM ‘enrolment funnel’ to boost enrolment of girls and women in ICT and STEM, by
promoting tech jobs and opportunities for girls from kindergarten to university and job start in the labour
market, offer activity spaces and funding for the co-creation and regular updating of inclusive ICT training
programmes in partnership between training providers and industry,
increase permeability of inclusive ICT trainings into the formal VET,
develop light-weight certification options as quality labels for inclusive ICT training making it easier for
graduates from inclusive ICT training programmes to enter the labour market. A first step would include
commissioning the development of a ‘guide to alternative certification’ to training providers throughout
Europe which would help to make best use of these,
support setting up cross-organisational and cross-regional mentor networks,
investigate whether tax-based funding can operate as incentive to further training in companies, and
demonstrate good practice of inclusive ICT training programmes.
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Key Recommendations
 Skills Gap and Hiring Process
 New digital degrees, VET and apprenticeships
Many of the existing issues in the demand and
Based on a better understanding of industry
supply of ICT labour are based on a skills gap of
demand and “skills profiles”, new digital degrees
cognitive vs. non-cognitive skills and issues of skills
can be developed, specifically non-tertiary degrees
matching. Existing degrees in the educational
such as vocational education and training and
systems teach cognitive skills but lack non-cognitive
apprenticeships. This approach could deliver a
ones. While the educational side need to adapt
practically oriented workforce within a
their curricula and adopt more transversal skills and
comparatively short amount of time. These types of
include work placement, companies will also need
degrees can be specifically attractive for the target
to understand better the job market and their own
group of NEETs or youth at the risk of social
job requirements. Using this approach, companies
exclusion. However, not only the development of
can attract and encourage different target groups
such degrees is key to the shortage of ICT workers.
that might have fewer technical skills but are highly
Currently, in many of the assessed countries, VET
motivated to learn them. Companies need to
and apprenticeships are rather unattractive. A
overhaul their hiring processes. We found a
concentrated marketing campaign can address the
widening discrepancy between job descriptions and
lack of awareness. Yet, only industry can boost the
actual job requirements. The assessment of job
attractiveness of such degrees, by allowing better
requirements also feeds into the development of
career options and a better permeability into higher
future ICT “skills profiles”.
paid positions for existing workers.
The European e-Competence Framework (e-CF) is
 Creating a Hub
One way of engaging stakeholders is by forming a
recommended for use here. In 2016, the e-CF
system for effective communication toward
became a European standard and was published
collaboration, ensuring that programmes meet
officially as the European Norm EN 16234-1. The eactual need, and expand, replicate, and share best
CF provides a reference of 40 competences as
practices. An example is the Tech Talent Charter in
applied at the Information and Communication
the UK, which is a commitment by organisations to
Technology (ICT) workplace, using a common
a set of undertakings that aim to deliver greater
language for competences, skills, knowledge and
diversity in the tech workforce of the UK, one that
proficiency levels that can be understood across
better reflects the make-up of the population.
Europe. It is associated to 30 European ICT
Signatories of the charter make a number of
Professional Role Profiles built on the e-CF. These
pledges in relation to their approach to recruitment
provide a generic set of typical roles performed by
and retention.
ICT Professionals in any organisation, covering the
full ICT business processes and would be helpful in  Promote the Value of Diversity
More companies, especially SMEs, need to realise
developing “skills profiles” for inclusive ICT training
the value of a diverse workforce: Many studies
activities.
 According to employers, ICT skills training should
have shown that diverse teams outperform others,
also address the development of behavioural and
generate more money and uncover more angles.
mind-set skills. This approach helps to prepare
Diversity is not restricted to the inclusion of women
trainees for actual situations encountered at work.
but also older, younger, and otherwise different
One of the main reasons experiential trainings are
(minorities, NEETs, different field of study) people.
successful is because they address a need
Policymakers together with industry need to make
employers feel is not being met by traditional
an effort to create and support programmes with
educational institutions.
the goal of including students from all
underrepresented target groups.
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 Flexibility in Education
The traditional education route is still seen as the
most trusted pathway into ICT labour, the majority
of the ICT workforce consists of workers with a
university degree background. Yet, industry
complains about (a) the lack of up-to-date specific
programming skills and (b) the lack of transversal
skills. The underlying issue is the lack of work
placements and the fast developing ICT landscape.
In order to meet these demands, flexibility in the
traditional education would be required, i.e. more
work placements for students and a higher
flexibility in designing university curricula.
Nevertheless, also other educational routes such as
apprenticeships, and vocational education and
training are often based on long lasting curricula as
well.
 ICT vendor certificates are important for young
people and adults who want to transition into the
ICT sector. For career transitioning youth and
adults, employers considered – specifically ICT
vendor - certificates to be relevant for most
technological job profiles. However, for most
employers such certificates are only relevant if
obtained from reputable national or international
training institutions.
 For individuals who do not have an academic degree
and who have dropped out of school or college, ICT
training programmes should ideally introduce
options of studying ICT-related subjects. Evidence
from our survey shows that most such programmes
are targeted specifically to young learners. For
younger cohorts, training programmes like these
emphasise the importance of opening pathways to
explore future possibilities in ICT education.

 Job applicants with well-developed transversal skills
are better positioned to be recruited by employers.
These transversal skills range from effective
communication and coordination, problem-solving,
negotiation, teamwork and collaboration, and
decision making. Employers indicated that
graduates and trainees with no prior work
experience tend to lack such skills. The prevailing
perception among employers is that higher
education institutions in many countries do not
sufficiently address the need for experiential or
practical learning.
 Mixed or integrated approaches to training are the
most desirable for both trainees and employers,
particularly those in an experiential learning setting.
However, only well-structured programmes with
significant support from sponsors and businesses
can provide this type of integrated training.
 Substantial long-term success can be achieved by
integratability / connectivity to the local educational
system. Training programmes should achieve
certifications that allow their learners to enter the
traditional educational system.
 Business support is especially relevant for designing
curricula of training programmes for both technical
and soft skill-sets because employer-driven
programmes respond better to market demands
for ICT and work-relevant skills.
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Part 1 Diversity in the workforce
Diversity in the workforce / workplace describes companies hiring employees from all sorts of different
backgrounds, regardless of race, religion, culture, gender, sex, education, disability or other. Realising the value of
a diverse workforce is key to understanding the importance of it. Companies that create inclusive workplaces are
more successful and a relationship between diversity and business performance persists. Higher levels of a
diverse workplace also bring competitive advantages for companies that can attract and retain such diverse
talent. 8,9,10,11
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This chapter presents an overview of indicators for diverse target groups in the general workforce across the six
European countries assessed, and South Africa. Indicators of workforce participation include the percentage of
young people not in employment, education, or training (NEET). As an indicator for the labour market situation
of ethnic minorities, the share of non-native born outside of the EU was used. For women and people with
disabilities, workforce participation is measured by employment rate gaps.

Young people not in employment, education or training (NEET)
The amount of young people not in employment,
education or training, aged 15-24 years, (NEET) in
the assessed countries hovers around the average
of Europe (EU28), which is 11.6%. Some countries
are above (France, Ireland, Spain), while others are
slightly below (Poland, UK). The two outliers are
Germany, with a low of 6.7%, and South Africa
with a high of 31.2%.
Minor differences are visible in the age group 2034. Here, the EU28 average is 17.2% while the
overall range is between 7.8% in Sweden and
29.5% in Italy. Spain and France are above the
average (20.8% and 18.2%), Poland sits at the
average (17.1%), Ireland is slightly below (16.1%)
and UK and Germany rank below the average
(13.7% and 11.9%).

Figure 6 NEETs (15-24 years)

Source: empirica, based on Eurostat and OECD data (2017)

Figure 7 NEETs (20-34 years)

Source: Eurostat

Minorities
As an indicator for the labour market situation of
ethnic minorities, the share of non-native born
outside of the EU was used. The non-native
employment rate gap indicates the difference
between the native-born EU employment rate and
the non-native born EU employment rate. On
average, the gap is 8.3 percentage points. The gap
is significantly higher in Germany (10.6) and
France (13.4) among other things due to the high
level of refugees. The UK and Ireland fall below the
average with 6 and 6.8 respectively. The lowest
non-native employment gap can be witnessed in
Poland (1.5), followed by Spain (4.1). Both
countries have a significantly lower share of nonnatives born outside the EU than the other
compared countries.

Figure 8 Non-native employment rate gap

Source: empirica, based on Eurostat and OECD data (2017)

*does not apply to South Africa
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People with disabilities
In terms of people with disabilities participating in
the workforce, the disability employment rate gap
indicates the difference between the employment
rate of disabled and non-disabled people. On
average, the share of people with disabilities in
employment is 19.6 percentage points lower
(EU28) than for people without disabilities. Ireland
(31.1), Poland (30) and the UK (27.8) have a far
higher employment gap than the average.
Germany ranks around the average (20.6) while
Spain ranks below (16.2). In comparison to the
other countries, France’s disability employment
rate gap is 9.9 (ranking 3rd in Europe). South Africa
has a reported gap of just 1.4. In general, the
measured number for people with disabilities can
be highly different between countries since no
standards apply.

Figure 9 Disability employment rate gap

Source: empirica, based on Eurostat and Statistics South
Africa 12 data (2017)

Women
The gender employment rate gap indicates the
difference in the overall level of employment
between men and women. Across the EU28, the
average gap is 10.5 percentage points. Of the
assessed countries, France has the smallest
difference between male and female employment
rates (6.7) followed by Germany (7.6) and UK (9.5).
Spain and Ireland are at the average EU28 level
(10.5 and 10.7), while Poland is above the average
(12.9). In comparison to the EU28 average, the
gender employment rage gap in South Africa is
11.4 and thus only slightly higher.

Figure 10 Gender employment rate gap

Source: empirica, based on Eurostat and OECD data (2017)

16

Gender diversity in the ICT workforce
While the overall gap between the male and female employment rate is on average 10.5 percentage points,
women in ICT are still rare. In only three EU member states, the majority of scientists and engineers are women:
Lithuania (58% female), Bulgaria (54%) and Latvia (52%). Less than one third of scientists and engineers were
women in Luxembourg (25%), Finland (28%), Hungary (31%) and Austria (32%) 13.
Germany
The share women currently in ICT training schemes is 8% and the share of women in computer science fields is
14.5%. The share of female graduates in the wider field of science, mathematics and computing is 38.3%.
Spain
The share of women in the overall workforce in Spain is 46%. In contrast, the share of women in the ICT
workforce is 19%.
France
In France, the share of women in the ICT workforce is 16.6% and the share of women in the wider digital sector
is 27% compared to an overall workforce of 48% women.
Ireland
Across all fields of study, 52% of graduates are women compared to only 21% female ICT graduates. Ireland’s
overall workforce comprises of 46% women, yet in ICT, only 31% are women.
Poland
The share of female ICT graduates is 18% and the eventual share of women in the ICT workforce is even lower:
13.5%
South Africa
41% of the MICT (Media, Information and Communication Technologies) sector employees are female 14
Computer science is the field of study with the third lowest share of women (after military sciences and
engineering).
United Kingdom
The UK has a 16% share of women in its ICT workforce and the share of female ICT graduates is 17% vs. 42% of
ICT related fields of study.

Figure 11 Gender diversity in the UK ICT labour market (example)

Source: empirica calculations (2018) based on Eurostat data and ONS data. * = Bachelor’s or equivalent level
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Part 2 The ICT workforce
In this part, we assess the labour market situation for ICT occupations in all examined countries. This includes a
first overview of the ICT workers demand and supply and a forecast of developments until 2025 with a break
down by country.
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In 2016, empirica’s forecasts, of ICT jobs and demand potential have already indicated a high number of future
vacant jobs (Figure 9) 15. However, only 16% of all future vacant jobs were foreseen at the highly qualified
positions in ICT management, architecture and analysis. In contrast, 84% of all jobs are for all other ICT
professionals. This indicates that more than three quarters of jobs are available for lower and mid-level jobs.
Overall, these open and upcoming vacancies provide a high potential to bring diversity into the ICT workforce.
Table 1 shows a breakdown of ICT specialist skills levels according to the international standard classification of
occupations (ISCO). Table 2 highlights the ISCO codes behind the grouping of skills levels. The following pages
illustrate the ICT workforce situation by skill level for the six assessed European Countries. A direct comparison
with South Africa is not possible due to the lack of comparable data. For South Africa, in 2017, Media,
Information and Communication Technologies (MICT) sector employers reported about 7,200 vacancies. 63% of
these are for the category “professionals”, 29% for “technicians and associate professions” and 3% for
“managers”.

Figure 12 ICT jobs potential

Source: Hüsing, T., Korte, W., Dashja, E.: e-Skills in Europe - Trends and Forecasts for the European ICT
Professional and Digital Leadership Labour Markets (2015-2020). empirica, 2016
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Table 1 ICT Specialists by skill level according to ISCO (International standard classification of occupations)

Level

ISCO (International standard classification of occupations)

High

Management, architecture & analysis

Mid

Core ICT practitioners – professional level

Mid

Other ICT practitioners – professional level

Lower

Core ICT practitioners – associate / technician level

Lower

Other ICT practitioners – associate / technician level

Table 2 Eurostat: ICT specialists according to ISCO

Management, architecture & analysis
133 ICT Service managers
2511 Systems analysts
Core ICT practitioners – professional level
2512 Software developers
2513 Web and multimedia developers
2514 Application programmers
2519 Software and multimedia developers and analysts not elsewhere classified
2521 Database designers and administrators
2522 Systems administrators
2523 Computer network professionals
2529 Database and network professionals n.e.c.
Other ICT practitioners – professional level
2152 Electronic engineers
2153 Telecommunication engineers
2166 Graphic and multimedia designers
2356 Information technology trainers
2434 ICT sales professionals
Core ICT practitioners – associate / technician level
3511 ICT operations technicians
3512 ICT user support technicians
3513 Computer network and systems technicians
3514 Web technicians
Other ICT practitioners – associate / technician level
3114 Electronics engineering technicians
3521 Broadcasting and audio-visual technicians
3522 Telecommunications engineering technicians
7421 Electronics mechanics and servicers
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Figure 13 ICT workforce in Europe 2011

In 2011, the biggest group of
ICT workers in Europe was the
core ICT practitioners at
professional level. According to
ISCO this falls under the mid
level skills. The second biggest
group was the core ICT
professional at
associate/technician level,
requiring lower level skills. The
highest level of skills
requirement, the group of
management, architecture and
analysis was the fourth biggest
group of ICT professionals in
2011.

Source: empirica (2017), based on Eurostat data

Figure 14 ICT workforce in Europe 2016

In 2016, by far the profession
with the most workers was core
ICT practitioners at professional
level. The second biggest group
was core ICT practitioners at
associate/technician level,
followed closely by other ICT
practitioners at professional
level and the group of
management, architecture and
analysis.

Source: empirica (2017), based on Eurostat data
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Figure 15 ICT workforce development in Europe (EU28) 2011-2016

From 2011 to 2016, the biggest
group in the ICT workforce has
been core ICT practitioners at
professional level. Over the
years, this group of
professionals has increased by
14.2%. On average, a yearly
increase of 2.8%.
The second biggest group, core
ICT practitioners at
associate/technician level has
increased by 11.5%, on average
2.2%.
Other ICT practitioners at
professional level, the third
biggest group by 2016, have
grown by 15.6% and 3% on
average.
Management, architecture and
analysis professionals, the
fourth biggest group, increased
by 73.3% in five years (11.9%
on average pear year).
The group of mechanics and
servicers, fifth biggest group, has increased by 43.6%, on average, this group grows by 8.2% per year. The
sixth biggest group, other ICT practitioners at associate/technician level, has grown by 15.2% and 2.9% on
average per year respectively.
In terms of skill levels and educational routes/pathways, academic education is by far the most common entry
into ICT occupations. Academic education is required for high level skill positions which make up 21.4% of the
workforce. The further 47.9% of mid level skill positions are vacated by mainly academic graduates as well. This
tier also allows entry for apprentices and VET graduates, depending on the degree and level of qualification. The
lower level skill positions make up 30.7% of the workforce. Pathways into this tear of ICT employment include
VET education, apprenticeships, or industry-led trainings.
For an additional breakdown of each ICT workforce’s composition of the six assessed European countries, please
see the appendix.
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Forecast
A snapshot of total ICT workers demand and supply was calculated based on Eurostat data available for six of the
seven assessed countries followed by forecasting development until 2025. Due to the lack of comparable data,
South Africa could not be included in this overview. The results indicate an existing ICT skills gap already today
and a significant increase in demand of ICT workers until 2025 throughout all countries. At the same time, the
supply level only increases marginally until 2025. These developments are going to result in a dramatic ICT skills
gap in 2025. The shortage of skills is highlighted red in the figure below. It describes the shortage that remains
when all expected domestic ICT graduates enter the labour market. It does not take account of the lateral
entries, i.e. people without a domestic degree or those trained outside the vocational and higher education
system to become an IT specialist.

Figure 16: ICT workers in Europe, demand and supply until 2025
7,500,000

6,870,000

7,000,000

6,500,000

6,200,000

1,700,000

6,000,000

1,090,000

5,540,000
5,500,000

490,000
5,000,000

5,170,000

5,110,000

5,050,000

4,500,000

4,000,000

2017

2018

2019

2020

Total demand

2021
Total supply

2022

2023

2024

2025

Supply gap

Source: empirica (2017), based on Eurostat data

23

Demand
Figure 17 ICT workers demand until 2025 per country

Since comparable data is only available
for the six European countries on this
issue, the graph illustrates the demand
for each of those. The highest total
demand of ICT workers until 2025 will
occur in the UK, Germany and France.
These are also the countries with the
highest growth rate in demand. The
lowest demand is to be found in Ireland,
while Poland’s and Spain’s demand is
moderate in comparison.
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Source: empirica(2017), based on Eurostat data
Supply
Figure 18 ICT workers supply until 2025 per country

On the supply side of ICT workers until
2025, Germany and France face a
partially drastic decline while all other
countries are able to increase their
supply. The country with the highest
increase rate in ICT worker supply is
Poland. Overall, the UK produces the
most ICT workers in total but nowhere
near its own demand.
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Source: empirica (2017) , based on Eurostat data
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Part 3 Diversity in ICT Education
Based on a comprehensive survey, the diversITy project identified over 400 ICT skills training initiatives in seven
target countries: Germany, France, Spain, Poland, UK, Ireland, and South Africa. After further review, 22 ‘good
practice showcases’ were selected. This report outlines the essence of the findings. This section provides an
overview of the identified training taxonomy of inclusive ICT trainings with corresponding good practice showcase
examples.
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Country
Identified
Germany
66
France
59
Spain
115
Poland
47
UK
57
Ireland
92
South Africa
51
Total
487
*GPS = Good Practice Showcase

Target Fit
38
40
65
29
29
63
38
302

Selected
14
22
15
18
10
10
17
106

GPS*
3
4
3
3
3
3
3
22

Diverse training programmes
The following figure provides an overview of the number of training programmes towards diverse
underrepresented and vulnerable target groups. In four rounds, the diversITy project identified training
programmes (1), narrowed them down to fit the project targets (2), applied further selection criteria (3), and
finally selected ‘Good Practice Showcases’ (GPS) (4).

‘Good Practice Showcases’ selected as examples
We identified over 400 inclusive ICT skills training programmes. Based on a comprehensive survey, 22 good
practice showcases were selected
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Today, a shortage of skilled ICT workers exists with
many of the hard-to-fill vacancies requiring specific
university degrees and additional qualification gained
by lifelong learning and additional training. However,
a great number of open ICT jobs also exist on mid and
lower-tier skill levels, accessible for VET graduates,
apprentices, graduates from industry-led trainings
and career transition programmes.
Most traditional pathways into the labour market –
school followed by training and employment – have
proven to struggle to reach the necessary scale and
quality to fill vacancies in ICT jobs. fail. Inclusive ICT
programmes use new and experimental approaches
to reach out to people left out by the current system.
They provide education to and possibilities for the
excluded to enter a growing labour market that is in
demand of ICT workers. Inclusive ICT training
programmes close a gap left by the formal education
and training system.
In the UK, a House of Commons Committee Report
shaped the phrase “digital skills crisis” and urged
concerted action from industry, schools, universities,
and the government to prevent the worsening of the
crisis. 16 Such a digital skills crisis is imminent in all of
the assessed countries with a minor exemption of
Poland. In Germany and other countries, ICT
vacancies are reportedly some of the hardest to fill. 17
Thus, countries go as far as to “import” skilled ICT
workers, worsening the situation in other economies.
The lack of diversity in the current ICT workforce
causes concern and presents a waste of opportunity,
as it does not sufficiently use the untapped potential
of a diverse workforce to address the skills shortage.
Moreover, it creates a serious case of inequality as
career opportunities in a thriving segment of the
labour market are not fully accessible to large shares
of the population.
In many labour markets, the majority of ICT
occupations do not typically require an academic
education. Yet the majority of employers prefers
academic degrees. This leads to an increased
discrepancy between job descriptions and actual job
requirements. Many of the existing issues in the
demand and supply of ICT labour are based on a skills
gap of cognitive vs. non-cognitive skills and issues of
skills matching. Therefore, a significant potential for
training programmes exists to help meet the demand
for ICT skills. Diverse target groups of unemployed job
seekers, persons with low income, older job seekers,
youths not in education or training (NEETs),
minorities, refugees, or persons with disabilities

provide an untapped potential to fill ICT vacancies.
With around 890,000 refugees entering Germany in
2015 alone 18, there has been a renewed emphasis on
measures for recruitment and training of ICT workers.
The ICT sector also struggles from a significant
underrepresentation of women on all levels. On
average only 16% of ICT workers in Europe are
women, compared to 41% in South Africa. Women
with a minority or refugee background face a doubled
burden: on average, the OECD employment rate for
native-born women is 4.5 percentage points higher
than foreign-born. 19 The gap between employment
rates of South Africa’s White and non-White working
age population is over 21 percentage points.
A 2017 Microsoft study states that girls' interest in
science appears in early adolescence (around age 11)
but drops significantly between 16 and 18 years of
age. The survey identifies three main factors behind
this decline in interest during orientation:
•

A lack of female role models;

•

A perception of gender inequalities in STEM
careers. More than one in two girls reported
that she would dare to embark on a career in
STEM if she was assured that the employment
opportunities for men and women were equal;

•

Perceptions associating ICT and other STEM
professions with an abstract nature at the
expense of social and creative activities. 20

To overcome this, practical experience and hands-on
exercise have demonstrated the strongest positive
impact, followed by peer group approval and teacher
mentors. 21
Obstacles seem to be apparent at all major stages of
the talent pipeline. One major problem is well
described in the UK: “Only 7% of the girls who take
STEM GCSEs will go on to qualify at Level 4 in a Core
STEM area, this is drastically lower than the 24% of
boys who will leave education with these
qualifications. This represents a real risk to the future
STEM labour force and will likely exacerbate the
current skills crisis.” 22 A further example comes from
a survey commissioned by the Tech Partnership. They
found that 50% of women in tech were actively
discouraged from entering a technology career by
people close to them and 76% said they did not view
technology as an attractive career path at school
(even though 100% reported that they had since
enjoyed their career in ICT). 23 For Scotland there is
evidence that the majority of women with ICT and
other STEM subject qualifications do not go on to
work in related areas: In Scotland, 73% of female
27

STEM graduates are lost from STEM occupations,
compared to only 48% of males. 24 In the 2015/16
season, women made up 52% of apprenticeships, but
only 18% of apprenticeships in ICT. 25
The existing shortages are not only related to a lack of
candidates with appropriate formal qualification, i.e.

technical skills, but also with transversal and crosssectoral skills, i.e. transversal skills like social skills,
creativity, teamwork, cultural awareness and more. 26
This indicates a substantial skills mismatch in the
demand and supply of ICT-related skills. 27

Overall, it is possible to tackle the shortage of ICT workers by developing inclusive training programmes for the
diverse target groups, taking into account the required skills (technical and non-technical). This report presents
the identified taxonomies for ICT training together with a set of advantages and disadvantages and
corresponding ‘good practice showcases’ to illustrate the practical implementation.

Pathways into ICT labour market
Traditional Education
The most traditional pathway into the
ICT workforce in all countries is a
university degree in Computer Science
or a related subject. An undergraduate
or Bachelor’s degree can be obtained in
three years time, optionally
complemented by a one to two year
graduate or Master’s degree. Most of
the graduates working in the ICT sector
have a university degree.
Vocational Education and Training /
Apprenticeships
Employment contracts for young
people, which involve a mix of theorybased learning in an apprentice training
centre / vocational school and
occupational training on the employer’s
premises. Dual training usually lasts two
to four years. Depending on the
country, the number of (potential) ICT
degrees varies heavily.
Lifelong Learning
Trainings provide an important pathway
into ICT labour for individuals who do
not have an academic degree or
certificate of education. This includes,
but is not limited to, those individuals
who have an interest in technology and
who dropped out of school or college
and unemployed adults seeking to
transition into technology careers. The
pathway also helps individuals to retain
labour.
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Examples
Vocational Education and Training /
Apprenticeships

Microsoft Partner Apprenticeship
Programme – Get On
Target participants: Young people aged 16-24 who do
not hold degree qualifications
Description: The Microsoft Partner Apprenticeship is
a vocational training programme aimed at young
people preparing them for IT roles. In a typical one
year apprenticeship, Microsoft supports training
providers by supporting the training design and
delivery, including access to certifications, e-learning,
curricula and more.
Apprentices are recruited into a Microsoft partner or
customer company prior to the start of the training.
The programme is split between in-house training
and application of the gained knowledge in the
workplace. The training is provided in week-blocks or
day releases, depending on the flexibility of the
partners, including a mix of training taxonomies, like
classroom training, workshops, online using
Microsoft Technology (Lync) as a virtual classroom
and assessment tool.
The learning aims at building a skill-set as quickly as
possible while giving time for experiential learning. It
aims for apprentices to perform 90-100 percent of
the full role within 6 months of starting the
traineeship. The final 6 months involve completing
the curriculum and building further knowledge and
experience. Once qualified, apprentices are regarded
as IT professionals with opportunities to progress to
higher apprenticeships or degree level qualifications.
Goal/Outcome: Over 7,500 apprentices started their
career through this route at over 5,000 employers.
Currently, 3,500 apprentices start the programme
each year. 92% of apprentices stay with the company
where they trained.
Country: United Kingdom
Website: https://partner.microsoft.com/engb/Training/apprenticeships
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Industry-led Training
Employers consider Industry-led / ICT
vendor trainings as useful further
training certificates but also as standalone proof of skills. The certificates
enjoy a high reputation and are
accepted and valued, specifically if
obtained from reputable international
ICT vendors. Fees charged by providers
can be substantial, but these can often
be subsidised or fully paid for by third
parties such as Labour Offices.

Career Transition / Conversion
Programmes / Lateral Entry
Many students who enrol in ICT skills
training have an educational
background in subjects other than
Computer Science, such as Humanities
or Social Sciences. They may choose to
do so for better career prospects or
stable and higher-paying jobs. A
number of training programmes are
specifically targeting people who face
problems in finding a quality job aligned
to their education, and may be
interested in changing towards a career
in ICT. In addition, some programmes
are targeting women who are
interested in re-starting their career in
ICT after a family break.
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Examples
Industry-led Training

Career Transition / Conversion Programmes
/ Lateral Entry

Cisco Networking Academy
Target participants: All interested students

Amazon Web Services (AWS)
re:Start

Description: The Cisco Networking Academy offers a
platform for individual learners but also a partner
platform for other training programmes.

Target participants: Former members of the military
reserves, veterans, service leavers, and service
spouses

The course content reaches from entry level to
expert level courses on networking, security, IoT,
operating systems, programming, business, and
more.

Pathway: Career transition

Cisco Networking Academy courses are designed to
prepare learners for Cisco Certification and other
industry recognized certification exams. Such
certifications are highly valued by employers globally,
as they demonstrate skills, relevant to many
industries.
Goal/Outcome: In 20 years, 9.2 million students
participated in 180 countries. The academy partners
with more than 22,000 educators. 70% of advanced
learners obtain new or better jobs.
Country: Global
Website: https://www.netacad.com/

Description: Participants who join the AWS re:Start
programme complete technical training classes,
delivered by QA Consulting and supported by AWS
certified instructors. They learn about cloud
computing and how to architect, design, and develop
cloud-based applications using AWS. They also learn
how to set up new cloud environments using proven
best practices in security and compliance and to build
applications using software development toolkits for
popular languages, such as Python.
During the training Experis delivers four employability
workshops to help support participants with their job
search. Pre and post course mentoring support is
provided by Sage.
After the four weeks of training, graduates of the
programme are connected with AWS customers &
partners with the aim of securing work placements of
3-months (or longer), or full-time opportunities.
Goal/Outcome: 192 learners have participated so far
of which 60% secured an IT placement. 78% of
learners stayed with the company where they gained
practical experience.
Country: UK
Website: https://aws-restart.com/
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Training taxonomy
ICT training can be classified by a variety of criteria, including the content of the curriculum, the duration, the
way of teaching, and the accessibility and outcome of to the programme (e.g. certificate). During our
assessment, we identified a number of taxonomies. The most promising training programmes use a combination
of multiple methods that address different training needs such as cognitive and non-cognitive skills, experience,
or certification.

Classroom
Traditional, instructor-led training in a
classroom setting. Training usually
leads to a certificate and can last for
several months or years.
Online
Training includes but is not limited to
massive open online courses (MOOCs).
Courses are available on online
platforms, are mostly free to join and
may or may not have instructors.
Assessments are some-times selfadministered or based on peer-to-peer
feedback, while others offer the
possibility to take a final exam and earn
a certificate (fee-based).
Bootcamps
Intensive training programmes
generally lasting from a few days to
several months. Training can be full- or
part-time depending on the
programme and consists of lessons,
individual and team projects, 1:1
tutoring and tests.
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Workshops
These typically take one to three days.
Training is on specialised topics and
consists of presentations and
interactive peer-to-peer sessions.
Experiential
A mix of technical and experiential
learning including classroom-oriented
learning and company placements.
Both digital apprenticeships and, to a
lesser degree, traineeships are
designed around experiential learning.
Mentorships
Not a stand-alone training type and is
integrated with other types. A trainee
can choose or is appointed a mentor
who is an experienced instructor or
employee. The mentor is responsible
for providing 1:1 guidance.
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Classroom training refers to educational programmes mostly tied to a
degree or certification, often hosted at universities or other collegiate
institutions but also IT vendors. Those programmes tend to be more
established than some in other categories.

Programmes that typically involve classroom instructions as the main driver of their education for a fixed period,
ranging from a few weeks for certificates to multiple years for full bachelor’s and master’s degrees.
Educational degrees, from primary to tertiary, use classroom training and thus provide the foundation of most
educational systems. However, traditional classroom training can be prone to stagnation in developing curricula
and meeting the demands of current ICT job needs.

Advantages

Disadvantages

•

Recognised credentials: Traditional classroom
education has proven endlessly to be used in
many school forms and during most bachelor’s,
master’s and doctoral degrees. These degrees
are acknowledged as the most recognised go-to
credentials in the job market.

•

Outdated and inflexible curricula: Universities
and other traditional educational institutions fail
or are lagging behind to adapt their curricula to
the fast paced needs of ICT industry. Students
end up missing the current requirement for the
job market.

•

Transversal skills development: In the traditional
classroom setting, skills other than ICT –
transversal skills like writing, critical thinking and
resource management – are often taught
through learner engagement along the way.

•

•

Local embeddedness: Classroom-based trainings
allow a training institution to grow strong links
with relevant local public and private
stakeholders, thus facilitating access of learners
to work placements and jobs.

Entry barriers: classroom style programmes,
especially if offered free, tend to be more
selective when choosing prospective
participants. Stricter selection criteria have the
risk of excluding those who may have the most
to gain from such employability skills.

•

Certification costs: Classroom training following
a vendor-specified curriculum resulting in a
certification tends to cost more, for both
trainees and training providers. These
programmes are often unable to reach lowincome groups like NEET youths unless
exceptions are made.

•

Accessibility: Training programmes which
require the presence of the learner at the
location of the training provider tend to be
available most of all in the major urban centres
of the country.

•

•

Public funding: In most countries, traditional
classroom education – including formal
education - is funded and thus provides the
highest number of students entering the ICT job
market.
Learner engagement: Classroom training tends
to be much more suitable for ensuring
engagement of persons who lack self-efficacy,
such as often found among NEET youth and the
long-term unemployed.
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Examples
Web@académie

Maharishi Institute

Target participants: 18-15 year old underprivileged
high school dropouts, women

Target participants: Students without the financial
means to access further education

Financing mechanism: Public funding, corporate
contributions, collaboration with enterprises

Financing mechanism: Student fees

Description: Web@académie was founded by
ZUPdeCO, a French charitable non-governmental
organisation (NGO) with the mission to help students
from disadvantaged backgrounds achieve academic
success.
It features a 2-year training programme, of which the
first 12 months are spend at an Epitech technology
campus, followed by another 12 months in which
classroom training alternates with periods of
internships.
The training programme is divided into four
semesters and follows a structure designed by
Epitech, a private computer science college. The
pedagogical approach is fully based on project-based
learning, starting from the idea that the technology
sector needs experts who not only have strong
scientific and technical skills but also the ability to
constantly learn about new technologies and
concepts.
Goal/Outcome: Successful participants receive the
Certificate of Integrator and Web Developer from
Epitech. 96% of graduates are already in employment
Country: France

Description: The Maharishi Institute collaborates with
a group of companies where students can gain skillbased certificates at the foundational level.
At the Institute’s Academy, student can gain
expertise in Microsoft curricula and certification
through its e-learning platform.
The Invincible IT Programme offers students exit
points with various levels of qualifications over a
period of four to five years. These levels include
specialisations in Microsoft, Cisco and SAP
certifications, and further specialised technical
training interventions such as coding, web
development and data management.
Goal/Outcome: 15,000 learners completed various
programmes and 93% of the graduates found
employment. More than 5,500 graduates coming
from disadvantaged communities are earning
upwards of 230 million RSA in salaries. Hundreds of
graduates have been employed in the banking sector;
over 2,000 graduates work in the ICT sector as
programmers and network engineers
Country: South Africa
Website: https://maharishiinstitute.org/

Website: https://webacademie.org/
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Online refers to training courses available on online platforms. These
platforms range from massive open online courses (MOOCS) to providerspecific online teaching platforms to support other training styles such as
classroom training. Courses vary from free and self-paced learning
experiences to fee-based courses following a strict sequence of steps at
set times.

Online trainings, such as MOOCs, can offer an easy and inexpensive entry and upgrade path into the ICT
workforce. Most courses are free of charge, other are fee-based and require payment for certification. Many big
ICT companies provide course material. Thus, the course content is geared towards the current needs in the
sector. Nevertheless, online training requires high levels of self-efficacy, which many unemployed or other types
of vulnerable target groups lack.
Some training programmes use an approach of online training combined with a second form, for example
classroom training or mentorships. Some companies or training providers build their own infrastructure for this.
In these programmes, students will have sessions where they are guided through the learning process and then
continue their education or training on their own. However, these programmes might not only be more
expensive for students but also the initial set-up costs are higher.

Advantages
•

Accessibility: Most MOOCs can be accessed
from home, and only require simple IT
equipment and a good internet connection.

•

Flexibility: Learning through online platforms
can be more flexible as trainees can access
courses and schedule tests based on their own
availability and pace of learning. However, this
may not be possible if the online training is
offered at a training-site and is following a
specific schedule.

•

•

Certifications: Courses include but are not
limited to content provided by IT vendors, such
as Microsoft, IBM, Cisco, AWS, SAP and Oracle.
Vendor-specific trainings follow a partnercentric approach in which companies create the
curricula delivered by partners.
Affordability: Most MOOCs are free of charge.
However, vendor-specific online training that
leads to certification can be costly.

Disadvantages
•

Connectivity: Online programmes require good
online access to the learning platform, which
can be a challenge in some parts of a country. In
addition, costs for internet provisions can act as
barrier.

•

Selectivity / prior experience: These
programmes, especially if offered free, tend to
be more selective when choosing prospective
participants. Stricter selection criteria have the
risk of excluding those who may have the most
to gain from such employability skills.

•

Self-efficacy: Since most online trainings are
self-paced, they require a high level of selfefficacy from learners.

•

High drop-out rate: MOOC completion rates are
in single digits across all learners and fields

•

Narrow focus: Vendor-specific online
programmes tend to be not generic enough to
educate on the underlying principles.
Stakeholders in the sector report that
employers increasingly want employees to
cross-certify with multiple vendors.

•

Employability: Online only trainings do not
provide direct labour market access and are
often not recognised well enough.
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Examples
NetAcad for Refugees

Empleo Digital

Target participants: Refugees, interested students

Target participants: Unemployed youth and adults
between 18 and 35 years, NEETs and youth at the risk
of social excursion

Financing mechanism: Corporate contributions,
collaboration agreements
Description: The NetAcad for Refugees was initiated
by the Cisco Networking Academy Programme
(CNAP) in 2016. It enables anybody interested, in this
instance specifically refugees, to find online courses
on the global Cisco Networking Academy platform.
Online courses are available in 16 different
languages, including Arabic.They are free of charge
and can be completed with an industry certification
like CompTIA A+, CCENT, Linux Essentials, C++
Institute and others.
The online courses have also been embedded in
qualification offers from NGO partner institutions,
such as Asylplus and ReDI School of Digital
Integration, Codedoor, CodingSchule and others.
Cisco also provides internship offers for successful
participants to gain work experience.
Goal/Outcome: Approximately 7,000 learners are
currently subscribed, including 3,750 refugees, with a
over 200% increase in learners from 2017 to 2018. 20
% of learners moved forward to internships, 28% to
study programmes, 18% to IT jobs and 8% to
entrepreneurship.
Country: Germany
Website: https://www.netacad.com

Financing mechanism: Public and private
contributions, in-kind donations, collaboration
agreements
Description: With the support of the Fundación
Telefónica, the programme supports young Spaniards
through VET grants, internships and job placements.
It provides ICT training on-site and online.
The on-site training offers five-month programmes in
digital profiles such as cybersecurity, video game
design, big data and data visualization, among others.
The teaching methods consist of both traditional and
blended learning approaches.
The online training consists of high-quality MOOCS
lasting from four to eight weeks in digital profiles
such as machine learning, social entrepreneurship,
agile project management and digital competencies.
Goal/Outcome: 57,000 learners in online training
(2016), and 800 on-site. 61% of learners were
recruited into employment, 4% inspired to start own
ventures and 4% chose further education pathways.
In 2017, 283 companies were partners.
Country: Spain
Website: https://conectaempleoformacion.fundaciontelefonica.com/

37

Bootcamp refers to a variety of training programmes ranging from several
days to months. It covers camps for absolute beginners, intermediate and
advanced programmers. Most programmes though have a skill-intensive
focus that covers specific areas of a programming language.

A variety of training providers use both, bootcamps and workshops as an inexpensive training method to reach a
number of students. Bootcamps can last from a few days to a several months. They are rather skill or project
focused and can aim at beginners, intermediate or advanced programmers. Bootcamps are usually
complemented by smaller workshops focusing on specific areas or skills, e.g. transversal skills training.
In comparison to university degrees, bootcamps offer a more affordable, less restricted and up-to-date way of
gaining experience in a chosen ICT field. Due to their short cycles, they are flexible in content structure and
faster to adapt to new industry standards.

Advantages
•

Affordability: Bootcamps are an affordable
alternative to a four-year university degree, as
they require less time to complete and tend to
cost less.

•

Flexibility: Compared to university programmes,
bootcamps are more flexible in terms of
curricula and can respond faster to changing
market demands.

•

Prior experience: Bootcamps are less selective
than universities in terms of prior qualifications.
Individuals who are interested and do not
necessarily have an ICT background can enrol in
training bootcamps.

Disadvantages
•

Certifications: Bootcamps tend to not offer
standardised certifications but rather follow a
variety of teaching and training techniques.

•

Employability: In terms of employability,
bootcamp qualifications are typically not well
known by employers, i.e. businesses tend to
require more traditional technology
qualifications or longer work experience in the
ICT sector.

•

Affordability: In some countries, bootcamp
training is perceived as commercial. It is seldom
free and state scholarships or similar funding
mechanisms, do not cover bootcamp costs.

•

Accessibility: It is not a widely adopted method
of training, especially in smaller cities and
towns.
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Examples
Code4Jobs BBK Bootcamp

WebForce3

Target participants: Underprivileged, unemployed,
everyone interested

Target participants: Jobseekers, seniors who want to
retain or gain employment in the digital sector

Financing mechanism: Student fees, donations

Financing mechanism: Student fees, collaborations,
public funding

Description: The BBK Bootcamp is a 12 week intensive
training programme, reaching out to unemployed
people in the region of Biscay (Basque Country).
It teaches .NET, the currently most demanded
programming language in Basque country. The
training does not only include technical skills but also
develops transversal skills like communication,
teamwork, project management.
The programme helps learners to prepare CVs and
job interviews, publishes a portfolio on Github and
brings them in contact with leading ICT companies.
Goal/Outcome: In two iterations, 40 studentes
completed the programme of which more than 80%
found employment within three months.
Country: Spain
Website: http://bbkbootcamp.com/

Description: WebForce3 is an intensive training
programme in web development, providing
fundamental knowledge for quickly finding a job.
Their non-profit arm is called PassW.
The training lasts 3.5 months during which students
absolve 490 hours of classroom education and about
15 days of group projects. Classroom lectures are
delivered by ICT specialists whose day job is in web
development. In addition, learners spend time with a
dedicated online Learning Management System
called WF3. WF3 offers auto-evaluation and a
training space for every student, as well as access to
a professional network to find job opportunities.
WebForce3 is accredited by the government to
deliver three certifications, for Front-end developer,
Back-end developer and Full-stack developer for web
& mobile.
Goal/Outcome: Thus far, 1,800 learners have
completed the training. 98% have completed the full
training course and 95% have obtained certification.
Within 3-6 month, 89% have found employment.
Country: France
Website: http://www.wf3.fr/
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Workshop refers to short, intensive trainings focusing on a specific topic or
skill. The training consists of presentations and interactive peer-to-peer
sessions.

Workshops can be specified as mini bootcamps, usually lasting one to three days. Workshops are for a more
experienced audience than bootcamps are, as they focus on specific issues, topics, or skills. They are less wide in
scope but broader in terms of target audience.
Workshops are put to good use for continuing education to enhance existing skills and for career transitions, to
quickly learn new skills in a related field. Many employers offer specific training leave and sometimes even
provide budgets for workshop participation.

Advantages
•

Flexibility: Due to their structure, workshops are
flexible in terms of their content, and can easily
be adjusted to new demands and industry
standards.

•

Affordability: Workshops are quick to set up,
only last a few days and often require only one
tutor or peer-to-peer teaching.

•

Job integration: Next to online training, the most
common way for continuing education and onthe-job training. Employers may pay for
workshop participation

Disadvantages
•

Certifications: Workshops tend to not offer
standardized certifications but rather focus on a
specific issue.

•

Prior experience: Workshops are more selective
than bootcamps in terms of prior qualifications
as they focus on specific issues and skills and
therefore require prior knowledge.

•

Accessibility: Smaller cities and towns are left
behind on this approach as most workshops
take place in big cities at IT vendor sites or
training facilities.
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Examples
ReDi School

BBC Make it Digital

Target participants: Refugees and women from
disadvantaged or immigrant backgrounds

Target participants: Unemployed youth between 1624 years and who have fewer than 2 A Levels

Financing mechanism: Corporate funding and
partnerships, foreseen model of training vouchers
from the federal employment agency.

Financing mechanism: Public funding

Description: ReDI offers three-month IT programmes
consisting of workshops and corporate training
projects, as well as summer courses. It also runs
courses from Cisco’s Networking Academy.
The idea of the School was sparked by a conversation
which took place in 2015 at a refugee home in Berlin.
Among the newcomers in the recent refugee wave in
Germany, there were incredible IT-talents eager to
learn, who were willing to contribute to Germany's
society and help fill the shortage of IT workers.
Goal/Outcome: Almost 900 learners have completed
the training (since 2016), with 62% continuing into
paid jobs or internships. 6% of learners have started
own ventures and 17% continued into further
education at university. Currently (September 2018)
500 students are in training with a share of 40%
women.
Country: Germany
Website: https://www.redi-school.org/

Description: The programme aims to grow basic level
digital skills and prepare trainees for employment or
progression into apprenticeships. The BBC Academy
works in partnership with training providers and job
centres to deliver training and placements into
internships and apprenticeships.
The curriculum is developed by the BBC Academy and
involves major brands to help inspire trainees. The
programme is an eight week long course, including
workshops on social media and content creation,
employability skills, budgeting, basic project
management and team work.
The final stage of the traineeship is a three week
structured work placement with a focus on
companies who are likely to require basic-level digital
skills.
Goal/Outcome: The programme attracts around
4,000 learners per year to participate nationwide,
70% of which secured an ICT-related job directly after
completion.
Country: UK
Website: https://www.bbc.co.uk/makeitdigital
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Experiential refers to trainings that use a combined approach of classroom
teaching and company placements. The most prominent examples of
experiential training are apprenticeships. This taxonomy offers a good
balance of educational and practical experience.

Training on experiential training varies between a few weeks to several years. Training curricula are designed to
reflect the demands of employers. Depending on country, they can be either very flexible or inflexible.
Advantages
•

Certification: Depending on the programme, a
trainee may or may not receive a certification.
However, the number of hours worked are
recognised as formal work experience.

•

Employability: Internships and workplace
learning programmes have high added value for
trainees as they learn both technical skills and
transversal skills, and get in touch with
employers who may want to offer them a job
after completion.

•

Industry demand driven: As employers are
involved in the training, such programmes are
structured according to their demands and they
benefit from the ‘right’ skills. This is a major
success factor of experiential training
programmes, especially those developed with
the help of business-education partnerships.

Disadvantages
•

Prior experience: Trainees have to be enrolled in
a training programme to be placed into an
internship. Few training programmes guarantee
an internship for all participants, and places
might be limited. Training programmes that
offer compulsory work experience tend to be
more selective in terms of prospective
participants.

•

Affordability: It is challenging for training
providers to find employers who are willing to
train and hire interns because of the resource
burden on employers. Usually, experiential
trainings are offered by well-reputed training
programmes with a vast network of partners.
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Examples
Simplon.co

Fast Track to IT (FIT)

Target participants: Unemployed job seekers, 30% of
whom should be women, also NEET youth, refugees,
seniors, people with disabilities

Target participants: Long term unemployed, people
with disabilities, migrants, senior citizens

Financing mechanism: Public funding, corporate
contributions, private donations
Description: The various educational programmes in
the Simplon.co schools offer courses in coding and
programming (e.g. web development and Java). Most
courses last 6.5 months and can be finished with a
certificate. Emphasis is also put on developing
transversal skills like curiosity, creativity, selflearning, leadership and self-esteem.
The training programmes are designed as dual
programmes: Participants spend part of their week in
a work placement and the other part of the week in
the classroom. In some training programmes,
internships play an integral role.
Goal/Outcome: 2,056 learners completed the training
until 2018. Currently 691 are in training. 77% of
learners successfully completed the programme of
which 78% were recruited after completion, 22%
continued in further education, 16% inspired to start
new ventures. Simplon.co has created 34 active
schools in France, Belgium and Lebanon.

Financing mechanism: Corporate contributions,
project based public funding
Description: FIT works in close collaboration with IT
industry partners and the Irish government to
provide training courses and work placement services
to the unemployed. FIT courses are tailored to the
ICT sector and range from beginner to expert levels.
The programme consists of a 6-month college-based
training and 18-month work-based learning. Teaching
content is developed with ICT industry, and partners
in education and training.
FIT also offers dual apprenticeship and industrycertificate courses.
Goal/Outcome: Thus far, 18,000 learners completed
the programme with 72% proceeding into
employment or further education.
Country: Ireland
Website: https://fit.ie/

Country: France
Website: https://simplon.co/
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Mentorship does not refer to a stand-alone training type, it is usually
integrated with other taxonomies, especially experiential training. A trainee
is appointed a mentor, i.e. an experienced instructor or employee. Mentors
help guide and motivate students.

Mentorships are an integrated part of other taxonomies such as experiential, bootcamp or workshop, therefore
duration ranges from a few days to several months. On the one hand, mentors provide a financial value to
training programmes as they often work on a voluntary basis, on the other hand, students benefit from their
individual guidance and motivation.

Advantages
•

Affordability: Mentors often work on a voluntary
basis.

•

Motivation and support: Mentors often work
based on intrinsic motivation to help students.
Mentors often want help to overcome and
remove obstacles they perceived themselves
during their career.

Disadvantages
•

Voluntariness: Since most mentors work on a
voluntary basis, their impact highly depends on
individual skills and motivation.

•

Selectivity / prior experience: These
programmes, especially if offered free, tend to
be more selective when choosing prospective
participants. Stricter selection criteria have the
risk of excluding those who may have the most
to gain from such employability skills.
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Examples
IT for SHE

JOBLINGE goes MINT

Target participants: Women

Target participants: Unemployed young people aged
between 16 and 25 years; young people from socioeconomically disadvantaged background or those
facing difficulties due to an immigrant background.

Financing mechanisms: Corporate contributions
Description: IT for SHE is a programme by the
“Perspektywy” education foundation, an NGO led by
personalities from Polish universities and other public
figures. It aims to increase participation of women in
the ICT workforce by providing support to female ICT
students.
IT for SHE runs three main actions with a specific
focus on mentoring girls: The mentoring programme
for female ICT students focuses on finding and
developing students’ potential via a six-month
partnership between a selected experienced ICT
specialist and a student. It uses inspiration and
counselling based on the mentor’s knowledge, life
and professional experience. About 40 mentors, all of
which currently working as ICT specialist in
companies across Poland, work as volunteers for the
programme. Students are invited to apply to one of
the mentors based on the latter’s’ profile posted on
the web.
Goal/Outcome: Women in Tech Camp: The camp
brings together about 130 female ICT students to
discuss and study latest developments in advanced
programming, participate in hackathons and meet
top class mentors.
Volunteering programme: 50 volunteer female
students from IT departments are sent to small
towns to teach programming and tech knowledge at
schools to youngsters.

Financing mechanism: Public funding, donations,
corporate contributions
Description: The programme aims to integrate young
people at the risk of social excursion into the STEM
sector. Through six-month training, participants can
qualify for an internship or a job at one of the partner
companies.
The programme uses interactive forms of learning,
including specific sub-workshops on STEM and
recruiting, focusing on introducing participants to
work place environments.
Goal/Outcome: Since 2015, a total of 2,230 learners
have participated in the STEM programme, 1,030 in
2018. 73% of the learners were placed into further
(vocational) education and training or jobs, 1,120
internships were secured for learners. 60% of the
participants are young people from a vulnerable
background, more than 70% depend on social
welfare, and 60% only have a lower secondary school
diploma, including some with no normal education as
well.
So far, 229 companies joined the programme as new
STEM partners.
Country: Germany
Website: https://www.joblinge.de/

Over 1,000 women participated at the Women in
Tech Summit 2018.
Country: Poland
Website: http://www.itforshe.pl/en/
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Summary chart of tech training taxonomy
Traditional Education

Vocational Education and Training / Apprenticeships

Advantages:

Challenges:

Advantages:

Challenges:

• Recognised
credentials

• Sometimes outdated
curricula

• Building specific skills

• Bad image,
unattractive

• Broad skills
development

• Significant time and
financial investments

• Depending on
country: publicly
funded

• Connection to job
market

• Exposure to target
groups

• Difficult entry

• Closer to industry
demands

• Employer specific
training

• Easier entry

• Requires specific
mindset of
employers

• Direct connection to
job market

Lifelong Learning

• Employer burden

Industry-led Training

Advantages:

Challenges:

Advantages:

Challenges:

• Flexible, often online

• Specific target groups

• Flexible, often online

• Improvement of
existing skills

• Requires prior
knowledge

• Improvement of
existing skills

• Specific target
groups

• Question of funding,
employer or employee

• Inexpensive for
providers

• Requires prior
knowledge
• Question of funding,
employer or
employee

Career Transition / Conversion Programmes / Lateral Entry
Advantages:

Challenges:

• Development of new skills

• Funding

• Open to diverse population

• Can require prior knowledge
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Part 4 Policy
Developing the key priorities for inclusive ICT policies and addressing the issue of ICT training, job placement and
sustainable labour market integration for a diverse tech workforce will require more and bold as well as
coordinated and joint action. Governments in the countries under review have announced and launched different
types of policy strategies to address these challenges. Many have only been launched recently (e.g. the UK Digital
Strategy 2017 which aims at enabling a more diverse digital workforce and has starting in 2018 resulted in
activities to establish new Digital Skills Partnerships (DSP) and local digital skills partnerships (LDSP)). Others have
been announced for the near future (e.g. German government announcement of a new law on the immigration of
skilled workers before the end of the year 2018).
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Several of these policy strategies are associated to funding programmes (national as well as European ones)
which offer more or less clear opportunities for funding specific activities in the area of inclusive ICT training for
the creation of a more diverse workforce. These policy programmes set the policy framework (and nothing
more) for things to happen. More detailed policy information can be found in the country briefs (Part 5).
France
Policy addressing gender equality in the digital workforce, diversity and inclusion in education, as well as
structural reforms to the VET system are recent (2017).
Germany
In Germany, much of the policy addresses general labour, industry and work. A new digital strategy was
introduced in 2016 together with a digitisation council (2018).
Ireland
Most of Ireland’s strategies are running until 2020 to 2025 and address ICT skills, the further education and
training system, as well as better integration for girls and women.
Poland
The Polish Government created a dedicated Ministry of Digitisation in 2015 focusing on the provision of digital
literacy. Additional programmes also focus on ICT skills development.
South Africa
South Africa’s focus lies on the development of ICT and broadband infrastructure while also focusing on the ICT
user and specialist skills.
Spain
In recent years, Spain’s strategies primarily faced youth unemployment. Since 2017, a new digital strategy was
introduced to also focus on improving ICT skills of the Spanish workforce.
United Kingdom
Since 2017, UK has launched many new strategies and programmes to address the ICT specialist shortage, both
on national and regional level.

Policy responses - key priorities for inclusive ICT skills policies
Policy developers need to bear in mind that “focusing on diversity and inclusion is crucial to overcome the
fractures and inequalities of our age” 28. Moreover, “diversity is a crucial leverage for innovation”. 29 Developing
the key priorities for inclusive ICT policies and addressing the issue of ICT training, job placement and sustainable
labour market integration for a diverse tech workforce will require more and bold as well as coordinated and
joint action. This needs to be taken up by policy makers, education and training institutions and providers,
businesses and industry, together with NGOs, trade unions, charities, foundations and – depending on the
(national) context - further players active in this field.
A prerequisite for success is the existence of supportive framework conditions such as targeted and focussed
policy strategies at national level but also at European level and an appropriate stakeholder eco-system, both,
needed to build a diverse tech workforce at a much larger scale than at present. Governments in the countries
under review have announced and launched different types of policy strategies to address these challenges (e.g.
the red.es Strategy 2017-2020 but also different policies that aim to fight youth unemployment or the Digital
Strategy 2025 in Germany). Some have only been launched recently (e.g. the UK Digital Strategy 2017 which
aims at enabling a more diverse digital workforce and has, starting in 2018, resulted in activities to establish new
Digital Skills Partnerships (DSP) and local digital skills partnerships (LDSP)). Others have released new laws (e.g.
German government announcement of a new law on the immigration of skilled workers). In France policy is
addressing gender equality in the digital workforce, diversity and inclusion in education, as well as structural
reforms to the VET system. In Germany, much of the policy addresses the general labour market, industry and
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work. A new digital strategy was introduced in 2016 together with a digitisation council (2018). Most of Ireland’s
strategies are running until 2020 to 2025 and address ICT skills, the further education and training system, as
well as better integration for girls and women. In Poland the Government created a dedicated Ministry of
Digitisation in 2015 focusing on the provision of digital literacy. Additional programmes also focus on ICT skills
development. The focus in South Africa lies on the development of ICT and broadband infrastructure while also
focusing on the ICT user and specialist skills. In recent years, Spain’s strategies primarily faced youth
unemployment. Since 2017, a new digital strategy was introduced to also focus on improving ICT skills of the
Spanish workforce. Since 2017, the UK has launched many new strategies and programmes to address the ICT
specialist shortage, both on national and regional level.
Several of these policy strategies are associated to funding programmes (national as well as European ones)
which offer more or less clear opportunities for funding specific activities in the area of inclusive ICT training for
the creation of a more diverse workforce. These policy programmes set the policy framework (and nothing
more) for things to happen.
Addressing the challenges arising from the ambition for a more diverse tech workforce through related inclusive
ICT programmes at a large scale will require action to be taken at different levels (European, national, regional,
local) and in different areas (curricula / programme co-creation, operation quality labeling, certification etc.).
European Commission
The European Commission has started a number of activities in the area of ICT skills development and training
and diversity. The most relevant and recent ones are described below.
Women in Digital: This activity launched by the European Commission at the Digital4Her conference in June 2018
includes a larger number of actions as part of a Commission strategy that will facilitate an increase in the
participation of women in the digital sector. The actions will focus on three main areas: challenging stereotypes,
promoting digital skills and education and advocating for more women entrepreneurs. Actions related to these
focal points are to be implemented in the course of the next two years. 30
The Digital Skills and Jobs Coalition (DSJC): The Digital Skills and Jobs Coalition brings together Member States,
companies, social partners, non-profit organisations and education providers, who take action to tackle the lack
of digital and ICT skills in Europe. Actions range from training unemployed people, giving MOOCs for teachers,
offering coding classes for children or cutting-edge training for ICT specialists. The Coalition also shares and
promotes digital and ICT skills initiatives through the European Digital Skills Awards which can be replicated and
scaled up across Europe. Each year the European Commission highlights excellent initiatives that help improve
the digital skills of citizens, the labour force, ICT professionals, girls and women as well as in education through
the European Digital Skills Awards. The Digital Opportunity traineeships scheme - which started in 2018 - is a
pilot project giving students and recent graduates an opportunity to get hands-on training in digital fields such as
cybersecurity, artificial intelligence, coding or digital marketing. Member States can support collaboration
between the different actors in their country on developing digital skills by bringing them together in national
coalitions. The Digital Skills and Jobs Coalition has established a Governing Board which provides strategic
leadership and gives high-level advice to improve the functioning and the impact of the Coalition as well as
monitoring its overall progress. The Governing Board advocates the views of the Coalition partners at European
level, and acts as a link between pledgers, national Coalitions and social partners. 31
Skills Agenda for Europe: On 10 June 2016 the European Commission adopted a new Skills Agenda for Europe.
The agenda aims to make sure that people develop the skills necessary for the jobs of today and tomorrow. In
the Skills Agenda for Europe the Commission asked all Member States to develop national digital skills strategies
by mid-2017 and to set up national coalitions to support their implementation. To support the development of
national strategies, a group composed of Member State experts has put together a menu of challenges to be
addressed and potential actions that could form part of a digital skills strategy – the so-called "shared
concept". 32
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Part 5 Country Briefs
Concise country reports for all seven countries. These reports include the key composition of the workforce, a
brief description and the baseline projection scenario of ICT workers demand and supply for each country’s
labour market until 2025.
The country reports continue highlight each country’s diversity situation and the specific policies targeting it. A
third focus is also on the identified initiatives that offer ICT skills training programmes for the target groups. The
reports include an overview of the share of target groups and stakeholders involved in inclusive ICT training.
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Country Brief: France
Table 3 Key figures at a glance – France

FR

Rank in EU28

ICT workforce

906,000

3

As % of domestic workforce
% female

3.4%
16.6%

16
12

Estimated annual replacement need

79,600

Latest vacancy figures

39,600

Vocational graduates

0

28

Tertiary graduates (only first degrees)

12,500

4

Projected jobs potential until 2025 (8 years)

725,000

Of which expansion

476,000

% of enterprises that employ ICT specialists
% of enterprises providing training for ICT specialists

16%
9%

24
20

% of ICT specialists with tertiary education

79%

4

Source: Eurostat (2015)

In France, the ICT specialist workforce accounts for 906,000 workers In absolute terms, this is the third largest
headcount of ICT workforce in Europe, comprising 18% of Europe’s ICT practitioners. A closer look at the data
reveals that France has a slightly higher than average share of the highest skilled ICT workers than the European
average. In relative terms, the share of ICT specialists in France’s total domestic workforce puts the country at
rank 16th in the EU28.
Jobs with the highest percentage growth rates are system administrators (+69% p.a.), information technology
trainers (+53%), and software and application developers (+38%). These jobs typically require high level skills and
academic education. Other growing ICT jobs in France also include some that do not usually require an academic
education 33, such as ICT user support technicians (+17%). Across all jobs, 68% of companies indicate difficulties
finding candidates that fit their requirements for ICT specialists. 34
Figure 19 Baseline projection scenario for France’s ICT labour market from 2017 – 2025
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Diversity
France faces considerable challenges in tackling youth unemployment. The rate of youth unemployment is
24.6%, almost 6 percentage points (p.p.) higher than the EU average. Large numbers of young people (11.9%)
are neither in education nor in employment and training (NEET), often a result of bad performance in
secondary school. Socio-economic background is one of the main determinants of the likelihood of finding
quality employment. This is conflated with the difficulties of the labour market to integrate non-natives born
outside of the EU: the gap between the employment rate of non-natives and persons born in the country is
significantly larger than the EU average.
In terms of gender equality, France can boast of one of the smallest employment gender gaps in Europe
outside of the Nordic countries (6.7 p.p.). Unfortunately, this is not reflected in a high share of women
working in digital occupations. While the overall female share in the workforce is 48%, in digital sector jobs it
is 27%, and even worse when considering ICT specialists with only 16%. 35,36 The number of women in the ICT
workforce is threatening to remain low, not only because few women are graduates from subjects relevant
for these sectors (10.8%) but also for another reason: The turnover for women in the ICT workforce is high.
The 2017 Gender Scan study showed that graduates of STEM (Science, Technology, Engineering, and
Mathematics) display the highest turnover in Europe: 40% of women graduates leave the STEM workforce
after only 10 to 15 years of professional life. 37

Policy
In an effort to clarify the country’s digital policy, the
Government has adopted, in February 2013, a
Roadmap on Digital Policy38 defining three pillars: (1)
Opening opportunities for the youth, (2) Reinforcing
the competitiveness of firms and (3) Promoting
values. Some of the measures taken under the first
and third pillar target development of e-skills and ICT
training programmes to support diverse populations
to enter the labour market:
•

In 2013, the Ministry of Higher Education and
Research launched the “France Université
Numérique 39” (FUN). FUN is a platform through
which MOOCs from a large number of French
universities and other established education
providers have been made accessible.

•

The “jobs for the future” programme,
designed to provide training to young persons
with low or no qualification, has been
complemented by tailored schemes to train for
specific digital jobs, such as web developer,
archivist or digitalisation operator.

•

Measures to promote digital literacy have also
includes several ICT training programmes which
issue certificates, such as C2i, to low- qualified
and unemployed people. The aims are to boost
job search strategies and to develop continuing
education in the digital sector.

40

One of the outcomes of the Roadmap on Digital
Policy was the Grande École du Numérique, a multistakeholder partnership launched by the Ministry of
Labour and Employment.

A new digital strategy (“For a Digital Republic”) was
adopted by the French National Assembly in January
2016. It is based on an open call for participation to
anybody interested in the area, launched by the
French Digital Council (CNNum) in October 2014. The
action plan includes measures for the support of
diverse populations to enter the labour market.
Gender equality in the digital workforce has been
addressed be the inter-ministerial Sector Plan for
Diversity in the Digital Professions 41 (2017).It appeals
to women during the vocational orientation phase,
aims to raise awareness among employers for the
business case for diversity and encourages them to
train and recruit more women.
The government’s education policy has seen a
number of attempts at reform that are of special
relevance for diversity and inclusiveness, also of ICT
training. The latest round of reforms has addressed
upper secondary and tertiary education in a mutually
complementary manner.
The 2017 Law on Equality and Citizenship takes
important steps towards recognition of skills
obtained outside of formal education.
An ambitious VET reform was launched in 2017, the
impact of which will become visible over the coming
years. The reform includes an overhaul of the
apprenticeship system, giving employers (in cooperation with unions) full control over the definition
of qualifications and the design of training measures.
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Inclusive ICT training
Out of 29 identified initiatives that offer ICT skills training programmes for the target groups, 21 were deemed
relevant to the issue of inclusive ICT training. These programmes were specifically targeted towards
disadvantaged socio-economic groups such as persons at risk of long-term unemployment and youths not in
employment or education and training (NEET). Another frequent focus was on women. Figures 5 and 6 show a
further breakdown of these programmes in terms of target groups addressed and stakeholders involved in
inclusive ICT training in France. The stakeholders involved in inclusive ICT training are predominantly training
providers, and industry (IT and other).

Figure 20 Share of target groups in inclusive ICT training in France, % of programmes surveyed

Source: diversITy Survey, empirica (2017)

Figure 21 Share of stakeholders in inclusive ICT training in France, % of programmes surveyed

Source: diversITy Survey, empirica (2017)
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Country Brief: Germany
Table 4 Key figures at a glance – Germany

DE

Rank in EU 28

ICT workforce

1.5 M

2

As % of domestic workforce

3.6%

11

% female

16.3%

14

Estimated annual replacement need

54,100

Latest vacancy figures

72,200

Vocational graduates

12,900

3

Tertiary graduates (only first degrees)

15,800

2

Projected jobs potential until 2025 (8 years)

828,000

Of which expansion

395,000

% of enterprises that employ ICT specialists

22%

14

% of enterprises providing training for ICT specialists

12

12

% of ICT specialists with tertiary education

49

27

Source: Eurostat (2015)

In Germany, the ICT specialist workforce accounts for 1.5 million workers, or 3.6 percent of the workforce. In
absolute terms, this is the second largest headcount of ICT workforce in Europe, accounting for 18 percent of
Europe’s ICT specialists. In relative terms Germany ranks 11th among the other EU members.
For the past years, software developers, database designers and administrators, and systems administrators had
the highest number of reported vacancies. Vacancies with an increasing trend include ICT user support
technicians, and ICT installers, servicers and systems administrators. The highest amount of vacant ICT jobs can
be found among high skilled positions, requiring academic degrees. At the same time, the fastest growing
occupations are in the mid and low-level skill positions, requiring VET education, apprenticeships or ICT training.

Figure 22 Baseline projection scenario for Germany’s ICT labour market from 2017 – 2025
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Diversity
While Germany shines in long-term unemployment rates (1.7%), NEET share (6.7%) share of youth
unemployment (7.1%) and employment rate of older workers (68.8%), its gender employment rate gap, nonnative employment rate gap and disability employment gap are less impressive (7.6; 10.6; and 20.6 p.p.).
Especially migrants and refugees face challenges in Germany: An increase in the employment gap between
foreign- and native-born Germans between 2005 and 2016 is noticeable. 42 Foreign-born youth are also overrepresented in NEET rates, with a native-born NEET share at around 5% and foreign-born share at 16%.
Educational differences are imminent. 43 Figures on labour market participation show a 5.5% unemployment
rate for natives compared to 34.8% unemployment rate among those with migration background. 44
Women are underrepresented in STEM fields in education. They are underrepresented in dual vocational
training and additionally concentrated in fewer technical occupations. 45 While predominantly men choose
training programmes for ICT specialists, less than 8% of women do so. In computer science fields alone, the
share of women graduates is 14.5 percent. Compared to that, the overall female share of graduates in
science, mathematics and computing is 38.3 percent in Germany.

Policy
General policies include those on industry and
labour, Industry 4.0 46 and Work 4.0 47, highlighting the
challenges of rapid digitalisation in industry and the
integration of low-skilled workers, immigrants, and
people with disabilities into the respective industry
4.0 workforce.
In August 2018 the German government established
a new digitisation council (‘Digitalisierungsrat’) as a
strategic advisory board for the government to
advice on this topic.
In 2016, the Digital Strategy 2025 was introduced. It
addresses the development of digital infrastructure,
fostering innovation and trade, and support to digital
transformation for German businesses. The
strategy’s education proposal aims at changes to the
educational system, a better integration of ICT
elements, and a better connectivity to the labour
market for graduates.
The integration of refugees into training and jobs has
been a priority issue for the German government.
Here, Germany cooperates with the ESF, e.g. the ESFBAMF ‘German for Professional Purposes’ programme
targets language training and skill building for
immigrants in Mathematics and ICT.
One example of a federal-level programme targeting
vocation education for migrants and refugees is
Coordination Center for Training and Migration
(Koordinierungsstelle Ausbildung und Migration,
KAUSA). The programme promotes and supports dual
training in companies for persons with a migrant
background and cooperates with a network of
participating institutions and employers. Next to this,
many states (Länder) launched their own
programmes to tackle refugee employment.

The initiative Women in STEM Occupations (Frauen in
MINT-Berufen) was launched by the Ministry of
Economy, Labour and Housing of BadenWürttemberg (Ministerium für Wirtschaft, Arbeit und
Wohnungsbau) in 2010. The programme promoted
careers in STEM for women with the support of a
network of partners in private enterprises, education
and training institutions and employment agencies.
Various programmes promoting women workers in
STEM fields are supported by the Ministry of
Education and Training; one example is the
programme Come, make STEM (Komm, mach MINT),
a nationwide networking initiative that inspires girls
and women in STEM programs and careers.
Other national programmes include:
•

The Girls‘ Day initative48 launched by the
Ministry of Education and Research, German
Trade Union Confederation (Deutscher
Gewerkschaftsbund) and the Initiative D21. For
one day, girls can gain insights into the everyday
life of the companies or universities and test
their skills practically.

•

Cliché Free (Klischeefrei)49 was launched by the
Ministry of Education and Research and the
Ministry (Bundesministerium für Familie,
Senioren, Frauen und Jugend). The aim is to
help young people choose jobs or studies
without being influenced by gender roles.

•

CyberMentor50: This is an initiative by the
University of Regensburg and the FriedrichAlexander University of Erlangen-Nuremberg.
Up to 800 girls in grades 5 to 12 are supported
by a personal mentor for one year.
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Inclusive ICT Training
Out of 66 identified initiatives that offer ICT skills training programmes for the target groups, 38 were deemed
relevant to the issue of inclusive ICT training. Figure 8 and 9 show a further breakdown of these programmes in
terms of target groups addressed and stakeholders involved. Inclusive ICT training in Germany focuses primarily
on refugees and women. The main stakeholders involved are non-profit organisations, public sector entities and
IT vendors.

Figure 23 Share of target groups in inclusive ICT training in Germany, % of programmes surveyed

Source: diversITy Survey, empirica (2017)

Figure 24 Share of stakeholders in inclusive ICT training in Germany, % of total programmes surveyed

Source: diversITy Survey, empirica (2017)
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Country Brief: Ireland
Table 5 Key figures at a glance – Ireland

IE

Rank in EU 28

ICT workforce

79,900

18

As % of domestic workforce

4.1%

9

% female

18.9%

7

Estimated annual replacement need

2,600

Latest vacancy figures

5,000

Vocational graduates

0

Tertiary graduates (only first degrees)

3,000

Projected jobs potential until 2025 (8 years)

30,800

Of which expansion

9,300

% of enterprises that employ ICT specialists

35%

1

% of enterprises providing training for ICT specialists

13%

6

% of ICT specialists with tertiary education

82%

1

Source: Eurostat (2015)

The Irish ICT workforce accounts for about 80,000 workers, or 4.1% of the total workforce – which is above the
European average. In absolute terms, Ireland ranks 18th among the EU members, while relatively it ranks 9th.
Since 2011, the number of ICT workers has slightly increased in the country, with most of the growth coming
from the categories “ICT operations” and “user support technicians”. These job types usually require low to mid
level skills, typically gained by VET education, apprenticeships or ICT training. According to the latest available
data, the ICT sector has the highest vacancy rate of all sectors in Ireland 51. 35% of all difficult to fill vacancies in
October 2016 were in the ICT sector, primarily for professional roles, requiring academic degrees, in software
development, followed by engineers, systems/solutions architects; business intelligence; tech support and sales;
and digital commerce managers.
At the same time, a FIT investigation found that 21% of current vacancies require skills at entry level, 37% at
competent level, and 42% at expert level 52.
Figure 25 Baseline projection scenario for Ireland’s ICT labour market from 2017 – 2025
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Diversity
Although Ireland’s labour market has recovered well from the latest recession, several groups still face serious
challenges in finding employment. Long-term unemployment still affects more than 10,000 persons aged below
25, a figure that has been particularly slow to decline. 53 Youth unemployment stands at 16.8%, somewhat better
than the EU average (18.7%). However, the share of young people not in employment, education or training
(NEET) is well above EU average (13% vs. 11.6%).
While the recent inflow of high-skilled migrants from within and outside of the EU has boosted the share of nonnatives in the workforce to 5.3 %, which is still low, the country finds it even harder than most other EU
countries to provide people with disabilities with employment (31.1 p.p. employment gap). In the ICT sector,
foreign-born workers from outside of the EU make up 9.6% of the workforce. 54
Ireland’s gender gap in employment is 10.7%, roughly the same than the EU average but particularly the digital
workforce suffers from structural under-representation of women. According to data from the national statistical
institute CSO, only 31% of those working in Ireland’s ICT industries were women in 2016, against a figure of 46%
across all sectors. 55 Only 21% of all third-level ICT graduates were women in 2016, against 52% across all fields of
study. Next to this, retaining women in the ICT workforce poses another problem, as 41% leave the sector after
10 years of experience. 56

Policy
Most of Ireland’s policy approach is based on the
Action Plan for Jobs, launched in 2012, a major
government initiative for job creation. The recent
editions of the action plan have also put stronger focus
on inclusiveness and equality. One current focus is on
reskilling and upskilling jobseekers for ICT jobs and on
offering ICT training for the long term unemployed.
In 2015-2016, eight Regional Action Plans for Jobs have
been launched to accommodate for the need to
coordinate and design policy action in the employment
domain on local and regional level. A new Regional
Enterprise Development Fund has been set up to
support the development and implementation of
collaborative and innovative projects, many of which
have a focus on persons at risk of exclusion from
quality employment. In this regard, a key component
of the Action Plan for Jobs is Ireland’s National Skills
Strategy 2025, which is implemented by the
Department of Education and Skills. Its objectives
include a specific focus on active inclusion to support
the participation of underrepresented groups in
education and training and the labour market.
Another approach was launched in 2015, the
Enterprise 2025 strategy, highlighting the importance
of training in relevant skills, especially for the
unemployed, and the ICT sector.
The ICT Action Plan from 2012 featured key targets
including doubling the number of ICT graduates from
undergraduate programmes until 2018. It was updated
in 2014 as the ICT Skills Action Plan 2014-2018,
featuring a target to domestically produce 74% of the
forecast industry demand for high-level ICT skills.

The Further Education and Training Strategy 2014-2019
features a strong emphasis on the FET system’s
capability to produce the skills demanded by the
economy, as well as active inclusion and quality
provision.
The FET Strategy’s Strategic Objective of implementing
a new apprenticeship system was further specified in
the 2016 Action Plan to Expand Apprenticeship and
Traineeship in Ireland 2016-2020. Two ICT
apprenticeships were newly developed in response to
industry demand for software development skills.
The National Strategy for Women and Girls 2017-2020
by the Department of Justice and Equality aims at
better integration of girls and women into STEM
education and employment.
The National Disability Inclusion Strategy 2017-2021
and the Comprehensive Employment Strategy for
People with Disabilities 201-2024 tackle the inclusion
and employment of people with disabilities. One of the
objectives is to empower people with disabilities to
enrol in third level education. Others aim to build skills,
capacity, and independence; provide bridges and
supports into work; make work pay; promote job
retention and re-entry to work; provide co-ordinate
and seamless support; and engage employers. The
strategy does explicitly refer to STEM-related jobs.
Immigrants, in particular those from non-EU countries,
are the subject of the Migrant Integration Strategy
(2017-2020), to ensure that needs in relation to skills
acquisition and labour market activation are
addressed.
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Inclusive ICT Training
Out of 92 identified initiatives that offer ICT skills training programmes for the target groups, 63 were deemed
relevant to the issue of inclusive ICT training. The main target group for these programmes was unemployed job
seekers. However, this also includes underrepresented groups such as women and disadvantaged socioeconomic groups such as NEETs. Figures 11 and 12 show a further breakdown of these programmes in terms of
target groups addressed and stakeholders involved in inclusive ICT training in Ireland. The main stakeholders
involved in inclusive ICT training are the government, training providers, and IT vendors.

Figure 26 Ireland - Share of target groups in inclusive ICT training in Ireland, % of programmes surveyed

Source: Source: diversITy Survey, empirica (2017)

Figure 27 Share of stakeholders in inclusive ICT training in Ireland, % of total programmes surveyed

Source: Source: diversITy Survey, empirica (2017)
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Country Brief: Poland
Table 6 Key figures at a glance – Poland

PL

Rank in EU 28

ICT workforce

424,000

6

As % of domestic workforce

2.6%

24

% female

13.5%

22

Estimated annual replacement need

10,600

Latest vacancy figures

40,000 - 50,000

Vocational graduates

20,400

2

Tertiary graduates (only first degrees)

11,800

5

Projected jobs potential until 2025 (8 years)

246,000

Of which expansion

161,000

% of enterprises that employ ICT specialists

12%

27

% of enterprises providing training for ICT specialists

5%

25

% of ICT specialists with tertiary education

70%

8

Source: Eurostat (2015)

The Polish ICT workforce accounts for about 424,000 workers, or 2.6% of the total workforce. In absolute terms,
this is the sixth largest headcount of ICT workers in Europe and the largest in Eastern Europe. Between 2011 and
2015, the number of ICT workers has grown significantly, with most of the growth coming from software
developers & analysts and applications programmers.
The strongest growth rates can be found among ICT occupations that require an academic degree, such as
telecommunications engineer (+28% p.a.), software and applications developer and analyst (+24%), and system
analysts (+21%). At the same time, 70% of polish ICT specialists hold an academic degree and Poland is the only
country that is producing a greater supply than demand in ICT workers. Large numbers of ICT graduates leave
Poland every year for countries in which pay levels are higher, such as Germany, the UK and the USA
Figure 28 Baseline projection scenario for Poland’s ICT labour market from 2017 – 2025
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Diversity
Poland’s swift economic recovery after the latest recession has led to figures comparable to EU average
concerning the rates of youth unemployment (17.7%), long-term unemployment (2.2%) and NEETs (10.5%)
comparable to EU average.
Since Poland has one of the lowest shares of non-native inhabitants born outside of the EU in all of Europe
(1.1%), the employment gap between natives and people born abroad (1.5%) is negligible and of little
relevance due. In contrast, the country’s disability employment gap is huge (30%), putting Poland at rank 21
among EU28 countries.
Poland’s gender employment rate gap is at 12.9%, higher than the EU28 average (10.5%), which puts the
country at rank 22 among the EU28. In addition, the share of women in Poland’s ICT workforce is relatively
small with 13.5%, against an average of 16.1% in the EU28.

Policy
The main strategic document guiding government
policy in Poland is the Responsible Development
Strategy by 2020 (including outlook for 2030) from
2017. The Strategy provides for the introduction of
changes in the system of education, and in vocational
education and training and higher education in
particular. It addresses the challenges of youth
unemployment and persons outside of both
education and the labour market.
Actions to support the employment of young NEET as
well as the long-term unemployed are also part of
the 2017/2018 National Reform Programme (NRP),
which includes implementation of the EU’s Youth
Guarantee programme.
In December 2016, the Ministry of National
Education introduced structural reform influencing
the structure, length and progression routes within
the education and training system (Law on School
Education). One of its main aims is promoting
employers' co-operation with schools, especially to
organise practical training in real working conditions.
Changes to the VET system and curricula are in the
process of adoption.
The Polish Government created a dedicated Ministry
of Digitisation 57 in 2015. It aims to develop a highquality ICT infrastructure by particularly focusing on
the development of e-services in public
administration and the provision of digital literacy
among students at school. Social inclusion is also on
the ministry’s agenda.

In July 2013, Poland became the first EU Member
State to launch a Broad Agreement for Digital Skills. 58,
a national response to the European Commission’s
Grand Coalition for Digital Jobs 59. The Polish
Government invites major national stakeholders in eskills to join the Agreement. One of the first
signatories has been the Polish Information
Processing Society (PIPS), the association of ICT
professionals. Polish universities, associations and
major ICT companies including UPC Poland, Microsoft
and Cisco Systems have joined as well. 60
The Government also planned to appoint an ICT
Sectoral Skills Council by 2016 but this has not yet
materialised. 61
National programmes covering inclusive ICT training
programmes in Poland are mainly organised in the
context of the so-called Operational Programmes
(OPs) for using European Structural Funds. Two
national Ops are relevant: OP Knowledge, Education
and Development aiming to improve quality and
efficiency of the higher education system. Target
groups include NEETs and people with disabilities. OP
Digital Poland focuses explicitly on ICT specialist skills,
also related to social inclusion.
The National Programme for Equal Treatment
(Krajowy Program na Rzecz Równego Traktowania)
was approved in 2013 and ran for three years. It
covered access to all types of education and training.
As such it has provided the basis for a range of
activities about women’s access to work-related ICT
training and related career paths.
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Inclusive ICT Training
Out of 47 identified initiatives that offer ICT skills training programmes for the target groups, 29 were deemed
relevant to the issue of inclusive ICT training. These programmes were specifically targeted towards
disadvantaged socio-economic groups such as persons at risk of long-term unemployment NEETs. Another
frequent focus was on women. Figures 14 and 15 show a further breakdown of these programmes in terms of
target groups addressed and stakeholders involved in inclusive ICT training in Poland. The main stakeholder
involved in inclusive ICT training is the government. Moreover, training providers and IT vendors play an
important role as well.

Figure 29 Share of target groups in inclusive ICT training in Poland, % of programmes surveyed

Source diversITy Survey, empirica (2017)

Figure 30 Share of stakeholders in inclusive ICT training in Poland, % of programmes surveyed

Source diversITy Survey, empirica (2017)
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Country Brief: South Africa
Table 7 Key figures at a glance – South Africa

SA

ICT sector workforce

250,000

ICT sector workforce as % of domestic workforce (formal, non-agricultural)

2.2%

% non-white (ICT sector)

65%

% female (ICT sector)

~40%

Latest vacancy figure (ICT sector)

7,200

Vocational graduates per year

n.a.

Tertiary graduates per year (only first degrees)

5,300

% of enterprises that employ ICT specialists

n.a.

% of enterprises providing training for ICT specialists

n.a.

% of ICT sector workforce with tertiary education

17%

Source: Own compilation based on Adelzadeh (2017), MICT SETA (2017) and WEF (2017)

South Africa’s ICT sector employs about 250,000 persons, which translates into about 2.2% of the country’s total
labour force – roughly the same share as the average for the EU and China but significantly higher than in the
other BRICS countries India, Russia and Brazil.
IT job vacancies have increased by 38% from 2016 to2017 with technical and specialist IT professionals in the
highest demand, followed by other professionals with experience in systems and languages Developers,
programmers and specialised software subject matter experts continue to be highly sought after. 62 Therefore,
the most demanded jobs require high skill levels and high educational qualifications.
Based on the results of a comprehensive skills forecasting study 63, the number of employees in the MICT sector
will increase from 323,000 in 2015 to 381,000—454,000 in 2025, depending on the economic and political
development overall. Under the assumption that the share of ICT within the Media, Information and
Communication Technologies (MICT) sectors will remain at today’s level of 77%, this means that the ICT sector
will employ between 290,000 and 350,000 workers in 2025, up from 250,000 in 2015. However, these numbers
do not reflect the potential shortage of ICT workers.
Figure 31 Baseline projection scenario for South Africa’s ICT labour market from 2017 – 2025

Source: Adelzadeh (2017)
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Diversity
South Africa’s labour market currently suffers from very high rates of unemployment (26.7%), especially youth
unemployment (53.3%). The total number of young people neither in employment nor in education and training
(NEET) in the age group 15 to 24 years alone was 3.2 million in 2017, resulting in a rate of 31.2%. 64
Disaggregation by population groups shows that Black Africans face considerably more problems in finding
employment; the gap between employment rates of the White and non-White working age population is over
21 percentage points. Such disparities are also present within the ICT workforce: only 43% of South Africa’s
MICT workforce is Black/Africans 65, against a share of 80% in the economically active population. 66
South Africa’s gender employment rate gap is at 11.4%, significantly below the OECD average of 15.4%. 67,,
which is generally considered a great achievement. Yet in the ICT workforce, the share of women can only be
guessed: The data presented in the 2016 MICT SETA report suggests that 40% of the MICT sector employees are
female, however, there are doubts to what extent they are representative for the entire sector workforce.
In university education, computer and information sciences is the field of study with the lowest share of women
after military sciences and engineering: enrolment and completion rates are between 20% and 30% lower for
female than for male students.

Policy
An overarching strategic guide for skills development
is provided by a set of National Skills Development
Strategies (NSDSs). The NSDSs are five-year policy
plans devised by the DHET to guide the development
of sector-specific training frameworks with clear,
numerical success indicators 68. The current framework
falls under the NSDS III (2011-2016), which was
recently extended up to the year 2020.
In order to address the insufficient capacity and lack of
integration of the country’s vocational education and
training system, the 2013 White Paper on Post School
Education & Training envisaged increased enrolment in
public TVET colleges, from ±800’000 currently to 2.5
million, by 2030. 69
A National Plan for Post-School Education and Training
(NP-PSET) is currently being under preparation to
follow up the White Paper, to overhaul occupational
programmes and qualifications.
The Employment Equity Act (1998) has resulted in
what is today known as B-BBEE (Broad-Based Black
Economic Empowerment). Under the B-BBEE, all
medium-sized and large South African companies
must report on a Scorecard to what extent they follow
codes of conduct defined for Blacks’ (including African,
Coloured (mixed race) and Indians) participation in
ownership; management control; skills development;
enterprise and supplier development; and socioeconomic development.

The Preferential Procurement Act demands that all
companies in South Africa that deal with the
government or parastatals must comply with B-BBEE
as certified by their Scorecard. In return, these
companies require their suppliers to be empowered to
improve their rating at government. Thus broad-based
empowerment is driven down the supply chain.
The government outlined concrete measures for
addressing ICT skills shortages in two National e-Skills
Plans of Action (NeSPA) in 2010 and 2012. The plan
includes a number of priorities regarding ICT specialist
training to be accomplished in years until 2018:
Development, coordination and provision of ICT
specialist training in the public sector is the delegated
to the E-Skills Institute, the National Electronic Media
Institute of South Africa (NEMISA) and the Institute for
Satellite and Software Applications. In February 2014,
these institutions were merged to form the iKamva
National e-Skills Institute (iNeSI).
South Africa Connect, the National Broadband Policy
launched in 2013, includes actions to boost acquisition
of ICT skills in the form of both “supply side skills” (i.e.
ICT specialist skills) and “demand side skills” (i.e. ICT
user skills).
The National ICT Policy White Paper from September
2016 represents a further development of the policy
framework for South Africa’s “transformation into an
inclusive and innovative digital and knowledge
society”. Although most of it is concerned with ICT
infrastructure and services, the need for policy
intervention in the skills development area is
mentioned as well.
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Inclusive ICT Training
Out of 51 identified initiatives that offer ICT skills training programmes for the target groups, 38 were deemed
relevant to the issue of inclusive ICT training. These programmes were specifically targeted towards Blacks,
which includes African, Coloured (mixed race) and Indians
disadvantaged socio-economic groups such as persons at risk of long-term unemployment and youths not in
employment or education and training (NEET). Another frequent focus was on women. Figures 17 and 18 show a
further breakdown of these programmes in terms of target groups addressed and stakeholders involved in
inclusive ICT training in France. The stakeholders involved in inclusive ICT training are predominantly training
providers, and industry (IT and other).

Figure 32 Inclusive ICT e-Skills and ICT training programmes in South Africa: Main target groups

Source: Own data collection (2017)

Figure 33 Inclusive ICT e-Skills and ICT training programmes in South Africa: Main stakeholders

Source: Own data collection (2017)
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Country Brief: Spain
Table 8 Key figures at a glance – Spain

ES

Rank in EU 28

ICT workforce

546,000

5

As % of domestic workforce

3.1%

17

% female

17.4%

10

Estimated annual replacement need

14,000

Latest vacancy figures

4,700

Vocational graduates

10,700

4

Tertiary graduates (only first degrees)

14,100

3

Projected jobs potential until 2025 (8 years)

229,000

Of which expansion

117,000

% of enterprises that employ ICT specialists

25%

7

% of enterprises providing training for ICT specialists

13%

6

% of ICT specialists with tertiary education

79%

3

Source: Eurostat (2015)

In Spain, the ICT specialist workforce accounts for 546,000 workers, or 3.1 percent of the workforce. In absolute
terms, this is the fifth largest headcount of ICT workforce in Europe, accounting for 7 percent of Europe’s ICT
specialists. As a share of the domestic workforce, Spain’s ICT workforce ranks 17th among all EU countries.
Spain’s digital economy has grown rapidly in recent years but employers struggle to find talent with the required
skills to fill ICT positions. In 2017, there were 32,300 registered unemployed ICT specialists while the official
vacancy number was 4,700 70. Based on our own survey of Spanish employers and reports from recruitment
firms, job vacancies for ICT specialists are one of the most difficult to fill. In Spain, most require academic
degrees to enter the ICT labour market. However, mid and low skill levels dominate the Spanish ICT workforce
composition, displaying discrepancies between hiring requirements and actual job prerequisites.
The only ICT professional group experiencing a steady growth rate in job numbers is telecommunication and
broadcasting technician (+5.4% p.a.), surprisingly a group that usually does not require an academic education.
Figure 34 Baseline projection scenario for Spain’s ICT labour market from 2017 – 2025
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Diversity
Spain’s long-term unemployment rate at 9.5% is more than double the EU average. Almost one in two
unemployed persons (46%) has been out of work for at least 12 months. In terms of youth unemployment (44.4%
vs. 18.7% EU28) and young people not in employment, education or training (14.6% vs. 11.6% EU28), Spain ranks
at the bottom of EU28 countries (27th and 22th rank). These trends are particularly harmful if they affect loweducated youth as they can have negative long-term consequences by reducing future employment and earnings
potential for affected youth. 71
Minorities in Spain, i.e. non-natives born outside the EU, make up for the 10th largest immigrant population in the
EU, the employment rate gap here is 4.1%, better than the EU28 average of 8.3%. and significantly better than
other EU countries with large amounts of non-EU immigrant communities, such as France and Germany.
Spain’s gender employment rate gap is the same as the EU average (10.5%) and has decreased by almost half
over the last ten years. However, this decrease is not due to growth in the employment of women but rather a
sharp fall in the employment rate of men. The share of women in the ICT workforce is around 19% and therefore
26%. lower than the share of women in the total workforce. 72

Policy
The most recent set of policy actions is the Digital
Agenda for Spain 73 (2013). Among nine broad actions
outlined by the Digital Agenda, the two most relevant
are the promotion of digital inclusion and digital
literacy in Spain. Its strategies focused on the inclusion
of the most socially deprived groups through
cooperation with non-profit organisations and private
enterprises.
Since 2017, an updated version of the Digital Agenda
with revised targets has been prepared under the new
policy action, Digital Strategy for an Intelligent Spain.
The main areas under consideration by the Spanish
government are improving ICT skills of the Spanish
workforce; STEM training and measures to increase the
quantity and quality of ICT specialist skills; and,
improvements in the education system to promote
these competences.
The Operational Program for Social Inclusion and Social
Economy (Programa Operativo de Inclusión Social y de
la Economía Social, POISES) 74 was launched by the
Ministry of Employment and Social Security in 2014 to
fight unemployment, especially within diverse groups.
The Strategy for Entrepreneurship and Youth
Employment (Estrategia de Emprendimiento y Empleo
Joven 2013-2016) 75 was a working plan with
recommendations and incentives to reduce youth
unemployment.
The Youth Employment Operational Program
(Programa Operativo de Empleo Juvenil, POEJ) 76 is
being run from 2014 to 2020 and will mainly contribute
to the implementation of the EU Youth Guarantee
initiative.

The modernisation of Spain’s system for vocational
education and training (VET) is a key ingredient given
the country’s much discussed shortcomings in the
area. In 2015, a major reform was launched The
National Catalogue of professional qualifications was
updated and new qualifications were added, including
a Basic Professional Degree in ICT.
Some autonomous communities have introduced
policy action complementing those at the national
level:
•

The Barcelona Digital City, 2017-2020 (Barcelona
Ciutat Digital)77 is an inclusive and missionoriented technology and innovation strategy of
digitization

•

The Plan de Inclusión Dixital de Galicia was
launched in 2015 and is part of the Digital Agenda
of Galicia 2020 (Axenda Dixital de Galicia
2020)78, It is structured into three major
strategic axes: digital literacy, digital training and
digital and participative social innovation.

•

The Basque EIT Coalition79 was launched by the
government of Euskadi (Basque Country) in 2013.
The plan is aligned with the European
Commission’s Grand Coalition for Digital Jobs. The
Basque EIT Coalition plans to create a model and
platform of evaluation, certification and
recognition of digital competence
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Inclusive ICT Training
Out of 115 identified initiatives that offer ICT skills training programmes for the target groups, 62 were deemed
relevant to the issue of inclusive ICT training. These programmes were specifically targeted towards people in
long term unemployment, followed by women and then disadvantaged socio-economic groups. Figures 20 and
21 show a further breakdown of these programmes in terms of target groups addressed and stakeholders
involved in inclusive ICT training in Spain. The main stakeholders involved in inclusive ICT training are non-profit
and public sector institutions.

Figure 35 Share of target groups in inclusive ICT training in Spain, % of programs surveyed

Source: diversITy Survey, empirica (2017)

Figure 36 Share of stakeholders in inclusive ICT training in Spain, % of total programs surveyed

Source: diversITy Survey, empirica (2017)
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Country Brief: United Kingdom
Table 9 Key figures at a glance – UK

UK

Rank in EU 28

ICT workforce

1.6 M

1

As % of domestic workforce

5.1%

3

% female

16.2%

15

Estimated annual replacement need

62,400

Latest vacancy figures

163,000

Vocational graduates

50,800

1

Tertiary graduates (only first degrees)

19,400

1

Projected jobs potential until 2025 (8 years)

1.15 M

Of which expansion

651,000

% of enterprises that employ ICT specialists

23%

13

% of enterprises providing training for ICT specialists

10%

14

% of ICT specialists with tertiary education

64%

12

Source: Eurostat (2015)

In UK, the ICT specialist workforce accounts for 1.6 million workers, or 5.1 percent of the workforce. In absolute
terms, this is the largest headcount of ICT workforce in Europe, accounting for almost 20 percent of Europe’s ICT
specialists. In relative terms, only two other EU member states sport an ICT workforce larger than in the UK.
Of the very core category of ICT professionals in Europe, i.e. software, database and network professionals,
more than one in four (26%) work in the UK. The UK’s ICT workforce is especially prominent in the finance and
professional services sectors, reflecting the overall importance for the UK’s economy at large. The largest
relative growth can be found for the occupations IT and telecommunications director (+12% p.a.), project and
programme manager (+9%), and graphics designer (+9%). In absolute terms, the largest growth in terms of
number of jobs added can be attributed to programmers and software development professionals.
ICT jobs in the UK more than ever require academic degrees, indicating discrepancies between job requirements
and educational attainment.
Figure 37 Baseline projection scenario for UK’s ICT labour market from 2017 – 2025
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Diversity
The number of NEETs, for the UK is only slightly better than the EU28 average (10.9% vs.11.6%). On this
indicator, the UK ranks 16th among the 28 EU member states while youth unemployment in general is at 13%
(8th). The share of non-natives born outside of the EU in both total population and in employment 80 is at 8.3%.
The UK has the 12th largest share of such non-natives in the EU. In comparison to natives, the employment rate is
6%. lower. 17% of ICT specialists are of non-white ethnicity (BME) – the same rate as for the entire BME working
age population. 81 The UK’s disability employment gap is one of the largest in the EU. Only 8% of ICT specialists
are disabled, compared with 23% of the general working age. 82
The UK gender employment rate gap is at 9.5%, somewhat below the EU average of 10.5%.In the ICT workforce,
the share of women is only 16.2% 83. Of that, the highest shares of women are found in the occupational groups
‘Graphic designers’, ‘Assemblers of electrical and electronic products’ (both 35%) – against a meagre 14% for
programmers/software developers. For Scotland there is evidence that the majority of women with ICT and
other STEM subject qualifications do not end up in related areas: 73% of female STEM graduates are lost from
STEM occupations, compared to only 48% of males. 84 In the 2015/16 season, women made up 52% of
apprenticeships, but only 18% of apprenticeships in ICT. 85 Minority groups as well as women are strongly
underrepresented in senior roles. 86

Policy
The Digital Strategy 2017 formulates UK’s digital policy,
targeting the skills gap and fostering digital inclusion.
The strategy prioritises public-private partnerships
with both the industry and the NGO sector. It outlines
government action in particular for digital skills to be
fully embedded in education; boosting lifelong learning
to up-skill people across their working lives; reforming
the technical education system to help develop a
range of specialist digital skills to fill specific digital
jobs; and strengthening cyber security skills.
Launched in 2017, the Tech Talent Charter means to
promote a more diverse digital workforce by
presenting employers of ICT specialists with
suggestions for effective actions and principles to
adopt and embed into their organisations.
In 2017, the Digital Skills Partnership was established to
bring together public, private and charity sector
organisations to boost skills for a world-leading,
inclusive digital economy. For coordination of actions
at local level, Local Digital Skills Partnerships (LDSPs)
were launched in 2018 to increase collaboration
between businesses, NGOs, and public sector
organisations. The first LDSP was launched in June
2018 by the Lancashire Enterprise Partnership.
In its 2015 Conservative Manifesto, the government
pledged to halve the disability gap by the year 2020,
which the government understands as that over a
million disabled people will be helped to move into or
maintain work.

By 2013, the government started to ask for groups of
employers ('trailblazers') to collaboratively develop
new apprenticeships, apprenticeship standards and
assessment approaches. The objective is to ensure that
apprenticeships meet real-life labour demand.
Included are a number of so-called digital
apprenticeships standards.
An Apprenticeship Levy was introduced in 2017 as a
means to fund expansion of apprenticeships. The Levy
is a payroll tax on large employers, with funds raised
ring-fenced in a digital account and only available to be
spend on apprenticeships (somewhat different
arrangements apply in Scotland and Wales). In early
2018, a new, employer-led Digital Apprenticeship
Quality Board was established in order to assess and
promote the quality of the apprenticeship system. 87
In Scotland, the Equalities Action Plan For Modern
Apprenticeships in Scotland was launched in 2015 and
updated in 2017.It represents an action plan for
mainstreaming inclusiveness and diversity across all
elements of the apprenticeship system. The plan’s
objectives are monitored, and a strong emphasis is
placed on the Plan’s promotion to the wider public.
The key role of College-based technical and
professional education (TPE) is acknowledged in the
government’s Post-16 Skills Plan for England (2016) as
well as in the Industrial Strategy Green Paper (2017). A
new TPE Strategy was launched with the aim to
identify new broad technical vocational routes. One of
the is called “Digital” and will be designed to lead
towards occupation as programmer, software
developer, network administrator, web designer or IT
technician. 88
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Inclusive ICT Training
Out of 57 identified initiatives that offer ICT skills training programmes for the target groups, 29 were deemed
relevant to the issue of inclusive ICT training. These programmes were specifically targeted towards
disadvantaged groups, such as NEETs and women. Another main focus was on long term unemployment. Figures
23 and 24 show a further breakdown of these programmes in terms of target groups addressed and
stakeholders involved in inclusive ICT training in the UK. The most involved stakeholders in inclusive ICT training
are IT vendors and training providers.

Figure 38: Share of target groups in inclusive ICT training in the UK, % of programmes surveyed

Source: diversITy Survey, empirica (2017)

Figure 39: Share of stakeholders in inclusive ICT training in the UK, % of total programmes surveyed

Source: diversITy Survey, empirica (2017)
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Part 6 Recommendations: The Future of Diverse ICT Training
This report identified a number of challenges for the various stakeholders, based on experiences gained from the
assessment of a large number of training programmes in the seven countries. These challenges are not country
specific but rather offer a broad overview of existing issues within inclusive ICT training throughout the several
markets, school systems and training approaches. Each challenge and the issues it addresses are then met by
some recommendations. These recommendations are the essence of this report; they are based on country
assessments, desk research, interviews, and discussions in workshops.
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Improving diversity in the ICT workforce and inclusive ICT trainings
Based on the challenges, issues and recommendations, the future of diversity and inclusive training in ICT
requires key actions to be implemented in the future. These actions involve all stakeholders and require a
systematic approach to education, to the labour market and to company values.
•

Skills Gap and Hiring Process
The key to more diversity in ICT is not only an overhaul of the educational systems. Many of the existing
issues in the demand and supply of ICT labour are based on a skills gap of cognitive vs. non-cognitive skills
and issues of skills matching. As laid out, existing degrees in the educational systems teach cognitive skills
but lack non-cognitive skills. There is no simple solution. While the educational side of things needs to alter
their curricula and adopt more transversal skills and include work placement, companies need to better
understand the job market and their own job requirements. Using this approach, companies can attract
and encourage different target groups that might have fewer technical skills but are highly motivated to
learn them. Companies need to overhaul their hiring processes. We found a widening discrepancy between
job descriptions and actual job requirements. The assessment of job requirements also feeds into the
development of a “skills profile”.

•

System of New Credentials
A system of new credentials should be developed to better support the educational systems. A “skills
profile” can achieve this, but so could smaller elements as well. Such a set of new credentials could contain
elements like certification, portfolios and standardised curricula. Many but not all experts from inclusive ICT
training programmes see certification as advantageous and beneficial for the graduates from these
programmes. This holds true for programmes awarding well recognised certificates (often from IT vendors)
or those from training providers with a good reputation. They see this as an asset and fast track into the
labour market. Others argue and warn that these types of certificates cannot and should not replace formal
education degrees. Formal degrees are seen as superior, specifically since vendor- based certificates were
originally intended as an add on and only used and trained in further education contexts. That is where
they see the place and strength of these. In general, the value of certification is undisputed. However,
many inclusive ICT training programmes face the problem of lack of recognition of skills and competences
trained since they do not offer a recognised certificate awarded to programme participants. A way out of
this dilemma could be the use of alternative certification methods including certification in form of badging
(e.g. OpenBadge) which allows for certifying even small and micro courses and training ‘bits’. However, the
situation in this market is complex and confusing. A number of technology companies have started with
these types of workforce credentialing which students can earn. These started, but are no longer limited to
participants of MOOCs but include many different types of trainings of varying duration. In the Policy Brief
we have recommended the European Commission and / or national governments analysing the market of
alternative certification methods, thereby taking care of national peculiarities in each Member State with
the view of helping (inclusive) training providers in offering certified courses to their clientele more easily
and thereby increasing the employment chances for them. The results should be made available as a ‘guide
to alternative certification’ to training providers inside and outside the formal education and training
systems in European countries and regions. Practitioners from inclusive ICT training courses may want to
start lobbying for this towards their national governments.

•

Flexibility in Education
The traditional education route is still seen as the most trusted pathway into ICT labour, the majority of the
ICT workforce consists of workers with a university degree background. Yet, industry complains about (a)
the lack of up-to-date specific programming skills and (b) the lack of transversal skills. The underlying issue
is the lack of work placements and the fast developing ICT landscape. In order to meet these demands, a
new flexibility in the traditional education would be required, i.e. more work placements for students and a
higher flexibility in designing university curricula. Nevertheless, also other educational routes such as
apprenticeships, and vocational education and training are often based on long lasting curricula as well.
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•

New digital degrees, VET and apprenticeships
Based on a better understanding of industry demand and “skills profiles”, new digital degrees can be
developed, specifically non-tertiary degrees such as vocational education and training and apprenticeships.
This approach could deliver a practically oriented workforce within a comparatively short amount of time.
These types of degrees can be specifically attractive for the target group of NEETs or youth at the risk of
social exclusion. However, not only the development of such degrees is key to the shortage of ICT workers.
Currently, in many of the assessed countries, VET and apprenticeships are rather unattractive. A
concentrated marketing campaign can address the lack of awareness. Yet, only industry can boost the
attractiveness of such degrees, by allowing better career options and a better permeability into higher paid
positions for existing workers.

•

Creating a Hub
One way of engaging stakeholders is by forming a system for effective communication toward
collaboration, ensuring that programmes meet actual need, and expand, replicate, and share best
practices. An example is the Tech Talent Charter, 89 which is a commitment by organisations to a set of
undertakings that aim to deliver greater diversity in the tech workforce of the UK, one that better reflects
the make-up of the population. Signatories of the charter make a number of pledges in relation to their
approach to recruitment and retention.

•

Realise the Value of Diversity
More companies, especially SMEs, need to realise the value of a diverse workforce: Many studies have
shown that diverse teams outperform others 90,91, generate more money 92 and uncover more angles 93.
Diversity is not restricted to the inclusion of women but also older, younger, and otherwise different
(minorities, NEETs, different field of study) colleagues. Policymakers together with industry need to make
an effort to create and support programmes with the goal of including students from all underrepresented
target groups.

•

Tax-based instruments
In countries where tax-based mechanisms and instruments for incentivising and funding (further) training
activities exist, these can offer opportunities also of financial support and funding for inclusive ICT training
programmes. A typical example for such an instrument is the Apprenticeship Levy introduced in the UK in
2017 as an incentive to further training in companies, mainly large companies but also SMEs. It was
originally implemented as a means to fund expansion of apprenticeships. The Levy is a payroll tax on large
employers, with funds raised ring-fenced in a digital account and only available to be spend on
apprenticeships. It also is an instrument with the potential to open up avenues for SME training activities
including admittance of apprentices from underrepresented groups if government agrees to use unspent
money for these purposes. The UK government has already signalled openness for supporting such types of
activities. Providers of inclusive ICT training programmes in the UK could have good chances of funding
support and ‘push at an open door’ if they manage to locally team up with other relevant stakeholders
from industry and local agencies, develop appropriate proposals for funding support and submit these as
part of Local Digital Skills Partnerships (LDSP) currently (December 2018) being launched. Their objective is
to increase collaboration between businesses, NGOs, and public sector organisations to help address the
local digital skills needs in more targeted and innovative ways. It is recommended to thoroughly check for
similar types of instruments as potential funding opportunity for inclusive ICT training programmes also in
other countries and start lobbying towards government to open these also for inclusive ICT training
activities for the creation of a more diverse workforce which has been stated unanimously as a policy goal
throughout the EU Member States and beyond.

•

Institutionalizing Data Collection
An institutionalised data collection whether on country or European level would help to better identify the
existing and future supply and demand trends in ICT. Such regular audits would deliver skills shortages and
their relationship to skills produced and directly feed into the educational and organisational system, e.g.
based on a “skills profile”.
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• ICT vendor certificates are important for young people and adults who want to transition into the ICT sector.
For career transitioning youth and adults, employers considered ICT vendor certificates to be relevant for
most technological job profiles. However, for most employers such certificates are only relevant if obtained
from reputable national or international training institutions.
• For individuals who do not have an academic degree and who dropped out of school or college, ICT training
programmes should ideally introduce options of studying ICT-related subjects. Evidence from our survey
shows that most such programmes are targeted specifically to young learners. For younger cohorts, training
programmes like these emphasise the importance of opening pathways to explore future possibilities in ICT
education.
• Job applicants with well-developed transversal skills are better positioned to be recruited by employers. These
transversal skills range from effective communication and coordination, problem-solving, negotiation,
teamwork and collaboration, and decision making. Employers indicated that graduates and trainees with no
prior work experience tend to lack such skills. The prevailing perception among employers is that higher
education institutions in Spain do not sufficiently address the need for experiential or practical learning.
• According to employers, ICT skills training should also address the development of behavioural and mind-set
skills. This approach helps to prepare trainees for actual situations encountered at work. One of the main
reasons experiential trainings are successful is because they address a need employers feel is not being met
by traditional educational institutions.
• Mixed or integrated approaches to training are the most desirable for both trainees and employers, particularly
those in an experiential learning setting. However, only well-structured programmes with significant support
from sponsors and businesses can provide this type of integrated training.
• Business support is especially relevant for designing curricula of training programmes for both technical and
soft skill-sets because employer-driven programmes respond better to market demands for ICT and workrelevant skills.
• Substantial long-term success can be achieved by integrability / connectivity to the local educational system.
Training programmes should achieve certifications that allow their learners to enter the traditional
educational system.
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Educational system
Topic Career guidance, school system
•
•
Issue

•
•
•

Affected Stakeholders

Industry, Policy
•
•
•

Recommendations

Lack of awareness of academic and specifically non-academic ICT education
and training pathways
Very limited knowledge about careers in ICT among young girls and women but
also among their parents
Guidance counselling at schools in general suffers from problems of quality,
specifically also with respect to ICT careers
Prejudices toward ICT careers and opportunities exist, especially toward lower
education pathways
High drop-out rates in STEM subjects especially by girls already at early stages

•
•

•

Education and training institutions together with industry need to increase the
offer and supply of interdisciplinary IT related education
Actions should target all stakeholders involved in career guidance and
counselling networks
Industry and educational institutions should foster their collaboration to better
inform about ICT pathways
It is necessary to step up online promotion of ICT pathways
With improvements in the ICT education, e.g. apprenticeships, VET and training
programmes, all stakeholders should actively fight prejudices against ICT
careers
At upper secondary level, students must be better prepared. The introduction
of new, compulsory “scientific and digital humanities” courses appears
necessary. At tertiary level, access to and conditions for success at higher
education should be reformed in order to make them more inclusive and less
dependent on parental background. One goal is to enable stronger
individualisation of pathways.

Alterations to the school system and specifically the career guidance can help tackle the ICT worker shortage.
One of the existing issues is the lack of available academic and non-academic education pathways, including
apprenticeships and vocational education and training. Many young people do not know about specific
opportunities and pathways. Educational policy should address these issues by reforming the career guidance
system and notably change curricula to be more open to ICT, e.g. by adding compulsory scientific and digital
humanities courses.
However, schools cannot tackle this challenge by themselves; a joint approach between industry and
educational institutions is necessary. In cooperation with school and career counselling, the ICT Industry should
actively promote pathways and jobs at schools
Policy as well as education and training stakeholders and industry may want to investigate whether increasing
the offer and supply of interdisciplinary IT related education and training programmes at all levels (e.g. higher
education, VET, further education) could help to increase participation of women in the ICT and STEM sector.
Such offers have shown to be attractive to women. This is confirmed by the high shares of women in studies
such as bio informatics, media informatics and health informatics in Germany which range from 36%, 40% to
44% respectively.
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Topic

Promote non-academic pathways, apprenticeships and vocational and
educational training
•

•
Issue

•
•
•

Affected Stakeholders

Apprenticeship-based training suffers from a severe image problem, which has
a negative effect also on the appeal of modern-type apprenticeships such as
those in digital occupations
Many vacancies could be filled with less qualified personnel by HR departments
tend to demand excessively high qualifications
Paths of digital VET and apprenticeships are either missing or do not fulfil hiring
criteria
Very low permeability into better paid positions exists for employees with
apprenticeship background
EU companies do not invest sufficient resources in training current and future
employees, compared to companies in other parts of the world. 94

Practitioners, Industry, Policy
•

•
•

•
Recommendations
•
•

•

Key influencers such as parents, teachers, as well as the wider public need to
be convinced that apprenticeships in the digital domain present a high-quality
option towards a career in ICT
HR / recruitment departments need to rethink hiring criteria and develop more
appropriate job profiles
All stakeholders need to co-develop new paths of digital VET and
apprenticeships to fulfil job requirement and industry standards. This can be
highly attractive to and suitable for diverse target groups, especially for NEETs
and minorities
Companies must provide a better permeability into higher positions for
employers with an apprenticeship background to make the apprenticeships
pathway more appealing
A high profile, multi-channel marketing campaign is needed to display the
potential and benefits of the apprenticeship system
A strong collaboration between ICT vendors and vocational schools is desirable
within the right policy setting. Pre-defined curricula in multiple languages
developed between ICT vendors and schools are rather flexible and can be seen
as an attractive option for ICT training in VET contexts (see cooperation of the
Cisco Networking Academy programme with more than 500 vocational schools
in Germany)
An apprenticeship levy as implemented in the UK most recently or similar may
result in higher employer investment into the apprenticeship system in
countries where this is not yet well developed

The fact that tertiary education is the most dominant form of education in the ICT sector does not suffice and
help overcome the existing shortage of ICT workers. To improve this situation, either more students need to
graduate with a degree in any ICT occupation, or other forms of education need to fill the shortage of ICT
workers. Vocational education and training as well as apprenticeships can provide such skilled labour. However,
currently neither employers, nor potential employees in many countries perceive VET and apprenticeships very
well. Therefore, it is necessary to meet some prerequisites: (1) New paths of digital VET and apprenticeships
need to be developed which requires industry, policy and training providers to work hand in hand; curricula
must be developed with an industry friendly flexibility in mind. (2) Digital paths of VET and apprenticeships need
to become more attractive to prospective students by raising awareness in schools, and specifically the career
guidance system and promoting better career prospects with a better permeability of skilled workers with such a
background. (3) Linking inclusive ICT training programmes to and establishment of some sort of permeability
between inclusive ICT training programmes and the national formal education and training systems may help to
even further increase the chances of labour market entry and job sustainability even at times of crisis.
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Topic Connectivity to job market
•
Issue

Affected Stakeholders

•

Industry, Policy, Practitioners
•

Recommendations

Many students with a bachelor’s or master’s degree still face difficulties in
entering the job market as the connection between school / university and ICT
industry is too weak
Target groups often lack necessary transversal skills and work experience.
Recruitment favours learners with well-developed transversal skills, specifically
transversal skills such as creativity and communication linked to digital skills.

•
•

Universities and other forms of training need to better emphasise transversal
skills development
Work placements should become an integral part of any training
Training programmes always need to include transversal skills teaching in their
approach

While career guidance is a first help to find prospective ways into ICT labour, the connectivity to the job market
for those who have made the decision needs to follow. Many ICT students still face difficulties entering the job
market. The underlying issue is a disconnection between universities or other educational institutions and
industry through underdeveloped transversal skills. In order to tackle this issue, a concerted effort by industry
and educational institutions is necessary, this includes a restructuring of course content to better match the
skills needed but even more so it includes work placements. Educational institutions, training providers and
other programmes cannot reach this target without coordinated efforts from ICT industry.
The lack of transversal skills is often linked to the lack of actual job experience. Therefore, it is important to
improve the provision of work placements and mentorships. Collaborative approaches can help overcome this
challenge: SMEs, or industry in general, need to work closely with training providers and educational institutions
to provide such work placements. Policy is required to deliver a framework for financial and organisational
support.
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Topic

Permeability of inclusive ICT programmes towards the formal education
system
•

Issue

Affected Stakeholders

•

Industry, Policy
•

Recommendations

Currently, the permeability from inclusive ICT trainings into the traditional
educational system (e.g. VET), is rare
Graduates from traditional educational pathways still have better
acknowledged degrees and a higher job security

Industry associations together with policymakers should develop official
examination standards and tests that allow graduates from inclusive ICT
trainings the opportunity to enter state-recognised traditional education

Permeability of inclusive ICT trainings into the formal VET, although seen as important, still is an exception since
options to achieve this are rare. One way offered in Germany is for the candidates to take part in an "external
examination" at the Chamber of Industry and Commerce. Admission is subject to conditions. A candidate is
admitted to the final examination if proof can be furnished that he or she has worked in the occupation in which
the examination is to be taken for at least one and a half times the time prescribed as the training period. Such
an approach could help to develop this path as a solution option towards state-recognised training in the formal
education system. However, where this opportunity already exists, very limited use has been made of this
option. The reasons for this have not yet been dealt with in a structured manner. It is recommended to
investigate and analyse these, share the results and experiences to see whether there is an interest in pursuing
such an approach in other countries and then decide whether and how this approach could best be re-designed
and implemented.
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Industry
Topic

Open up industry-driven training programmes for people at risk of
social exclusion
•

Issue
•
Affected Stakeholders

Practitioners, Industry
•

Recommendations

Learners from this target group are typically not able to afford such
programmes
Training is usually not structured to fit this target group

•
•

Commercial training providers will require some kind of financial arrangement
to cover the participation fee as learners are typically not able to afford them
In addition, teaching methods, content and support structures need to be
adapted to take account of the needs of, for example, young at-risk people
New funding models need to be developed in co-operation between
commercial providers and NGOs operating in the social and education domains

While industry-driven training programmes are usually run by commercial training providers and quite expensive
to access, there should exist a chance to open up this approach to include people at risk of social exclusion. To
achieve this, commercial training providers need to adapt their teaching methods and content. This requires
new financial models to accommodate this change and subsidies to learners. The benefit of industry-driven
trainings is the well-known demands of content structure and the proximity between training providers and
industry. This provides an opportunity to strengthen diversity in ICT, if such trainings are able to include such
underrepresented groups.
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Topic

Change recruiting and hiring practice, need for better recognition of
skills matching
•
•

Issue

•

•
Affected Stakeholders

Industry
•
•

Recommendations

The language used in vacancy descriptions discourages women and people with
a lower but fitting qualification from applying for a vacancy
Many vacancies could be filled with less qualified personnel but recruiters tend
to demand rather high levels of skills for open positions
Employers tend to assume that an academic degree is required even for entrylevel ICT positions. This limits the practical value of alternative training
pathways, which are typically more suitable for persons from a disadvantaged
socio-economic background.
Lack of collaboration between industry and VET education and training and
apprenticeship schemes

•

A strong collaboration between industry and VET schools is needed
Companies actively need to overhaul their recruiting system. The use of online
assessments of the actual job qualifications and of related software tools may
help to correct exaggerated skills demands
A change in attitudes among recruiters is needed. As some experts have
observed, “recruiters must be convinced to step outside the institutional
framework of diplomas and trainings, and agree to employ individuals whose
paths in life have provided them with personal skills that would be useful to
businesses.” 95

Today, recruitment and hiring is one of the biggest challenges of industry. Specifically in the ICT field employers
when posting vacancies formulate exaggerated skills requirements, while workers with degrees other than a
university degree in ICT could already fill many of the existing vacancies.
However, many employers still tend to assume that an academic degree is required even for entry-level ICT
positions. This limits the practical value of alternative training pathways, which are typically more suitable for
persons from a disadvantaged socio-economic background. Assessments of actual the actual skills and
competences of a candidate and mapping these to a “skills profile” would help to identify the level of matching
between both. This would probably reveal that inclusive ICT training graduates sufficiently reflect and fit employer
demand. It would also help training providers and other educational educations adapt their curricula to such a
“skills profile” to help further increase the placement rate.
As an interesting side issue statistics reveal that industry year by year manages to recruit more ICT workers than
graduates from relevant subjects leaving university or vocational education and training. While in the year 2015
the number of such graduates in Europe amounted to 205,000, the ICT workforce increased by 426,000. This
demonstrates that “lateral entries”, i.e. labour market entrances of people without degree in ICT from formal
education systems of more than 200,000 individuals occurred. 96 This may also open up a further avenue and
pathway into employment for the diversITy target groups if properly promoted to industry actors for them to
recognise the potential of these future ICT workers.
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Skills
Topic Transversal skills gap in addition to ICT skills gap
•
•
Issue

•
•

Affected Stakeholders

Practitioners, Industry, Policy
•

•
•
Recommendations

Employers demand transversal skills ranging from effective communication and
coordination to problem solving, negotiation, teamwork and collaboration.
Graduates and trainees with no prior work experience tend to lack these
transversal skills.
Many academic graduates also lack practical skills like effective negotiation and
decision-making.
The numbers of work placements available for the diverse target groups are
insufficient. However, these are important, specifically for learning transversal
skills and the potential employer to get to know the candidate or intern.

•

•

•
•

The ICT sector should adopt a central “skills profile” approach that ensures
skills training sufficiently reflects employer demand. This also encourages
employers to take part in creating and revising skills profiles
A responsive ICT framework with active monitoring of such existing and new
ICT skills profiles should be set up
Adequate and flexible programmes, apprenticeship degrees or vocational
routes to meet the criteria of the “skills profiles” and the current ICT labour
demand should be developed
For training providers, smaller sessions within larger training modules should
specialise on such skills: interview simulations, workshops on communication,
team building exercises
Training programmes must train behavioural and mind-set skills by using
different exercises that simulate the work environment and prepare trainees
for actual work-related situations
Universities must overhaul their curricula and integrate skills training
Experiential training programmes have proven successful in this regard

Consensus exists within the interviewed experts that an imminent skills gap exists in the ICT labour market. This
gap is often described as a skill vs. mindset gap. While graduates mostly fulfil the technical skills, they lack the
transversal skills like effective negotiation and decision-making. The OECD Skills for Jobs database confirms that
the skills shortage is specifically significant in areas like judgment and decision making, social perceptiveness,
coordination, or negotiation. 97,98 To make it easier for educational institutions and training providers, the ICT
sector should develop a “skills profile” that reflects the employer demand. Based on this profile, curricula can be
adopted and updated. This requires a level of flexibility in education that is non-existent today.
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Topic

Improve evaluation, skills demand statistics, skills assessment and
profiling
•
•
•

Issue

•

•

Affected Stakeholders

Many countries lack regular ICT skills audits as a way to better recognise skills
shortages, employer demand and hiring requirements
If they exist, they often lack comparability
There is a lack of serious evaluation of learning interventions. Little is known
about their impact in terms of employment and career building
ICT skills assessment tools – although several of these exist – are hardly used
for skills assessment and profiling of candidates to allow for an allocation to
best suitable training programmes
In order to make them universally applicable throughout Europe these tools
should be based and use skills and competence frameworks agreed on at
European level and ideally following a European standard

Policy
•

•
Recommendations
•

Up-to-date insight into skills demand and shortages and their relationship to
skills produced by the education and training system are required for
stakeholders in inclusive ICT training to take the best possible decisions. For
instance, training providers need the best information they can get about
current and expected future demand for skills
Such data could be provided in the form of ICT skills audits and independent
organisations should be funded by governments or European institutions to
conduct these on a regular basis
Moreover, tools for an assessment of ICT and other skills – currently hardly
used – should be more widely promoted and put to use since they could help
to collect data to inform and guide training decisions that can benefit both the
learners and future employers. These should follow a European standard and
be based on a European skills and competence framework to make them
universally applicable.

The European e-Competence Framework (e-CF) is recommended for use. In 2016, the e-CF became a European
standard and was published officially as the European Norm EN 16234-1. 99 The e-CF provides a reference of 40
competences as applied at the Information and Communication Technology (ICT) workplace, using a common
language for competences, skills, knowledge and proficiency levels that can be understood across Europe. It is
associated to 30 European ICT Professional Role Profiles built on the e-CF. These provide a generic set of typical
roles performed by ICT Professionals in any organisation, covering the full ICT business processes and would be
helpful in developing “skills profiles” for inclusive ICT training activities. ICT Skills assessment tools also already
exist in the market. They follow slightly different approaches but can all provide the necessary results for
profiling candidates and mapping their skills to “skills profiles”. A selection of such tools following the e-CF
European standard includes the e-CF Profiling Tool (CEN ICT Skills Workshop), the e-Competences Quality tool
(EXIN, Netherlands & empirica, Germany) and the e-Competence Benchmark (CEPIS) to name just a few. 100
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Promotion
Topic

Issue

Affected Stakeholders

Promotion of ICT careers to women to drastically increase the share of
women in ICT jobs
•
•
•
•

Deep-seated misconceptions about women’s suitability for tech jobs
Lack of role models
Lack of incentives
The question of reconciling family life and working life remains a barrier to
employment of women in the digital domain

Practitioners, Industry, Policy
•
•

•

•
Recommendations
•

•

Modes of training need to be adapted to the need of woman learners for flexibility
and support, making extensive use of ICT (e.g. eLearning) for this purpose
The power and creativity of existing communities of engaged workers should be
leveraged, e.g. the experience of successful, volunteer-driven initiatives, like
coding clubs addressed specifically at young women
Female mentors, especially in ICT, can encourage girls to choose education
pathways and careers in technology through shared experiences, advice and
networking
Female students and employees in the sector should be mobilised for ICT
promotion because they are best able to convince their peers
Government and policymakers should develop better strategies at early school
stages to engage women into ICT education and careers. Initiatives for the
integration of women into ICT fields remain broad and unaccompanied by
strategies aimed at raising awareness at early schooling
New partnerships are to be established for joint activities to advance women in
ICT fields. One example is the United Nations’ ‘International Girls in ICT Day’
celebrated each year to promote equal access for women and girls in ICT fields.
Important stakeholders can assist in adapting such campaigns to the national and
local level

One of the underrepresented groups in ICT is women, thus the challenge is to promote respective careers to
them. While the overall number of women in ICT jobs is already low, the number of female university ICT
graduates is even lower. In order to promote ICT to women, it is necessary to overcome the underlying deepseated misconceptions about women’s suitability for tech jobs. To achieve this goal, it is necessary to develop
better strategies for early schooling to engage women in ICT education, government initiatives should aim at
raising awareness. Simultaneously, the mentorship model has proven effective to encourage girls. Therefore, it is
necessary, that teachers and schools, training programmes and providers emphasise mentorships for girls and
women in STEM or ICT, develop appropriate role models and publicly promote these. One possible way is by
offering interdisciplinary IT or STEM related subjects and training programmes. Such offers have shown to be
attractive to women. This is confirmed by the high shares of women in studies such as bio informatics, media
informatics, or health informatics.
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Topic Mentorships and role models / mentorship networks
Issue
Affected Stakeholders

•
•

Practitioners, Industry, Policy
•

•

Recommendations

Lack of mentorships in training programmes and work placements
Lack of female mentors

•
•

•
•

Female mentors should be an integral part of any inclusive ICT training
programme. Especially in ICT, mentors can encourage girls but also members
from the other target groups to choose education pathways and careers in
technology through shared experiences, advice and networking
The power and creativity of existing communities of engaged workers should
be leveraged, e.g. the experience of successful, volunteer-driven initiatives, like
coding clubs addressed specifically at young women
Well-functioning mentorship using role models to which the target groups can
relate should be implemented
Innovative mentorship models should be developed for an increasing use of
mentorship, such as cross-organisational and cross-regional mentor networks,
possibly operating online only
Mentorships should become an integral part of inclusive ICT training
programmes
An (online) mentorship network should be established to foster the use of
mentorships

Mentoring is crucial for the success of inclusive ICT training programmes. The good practice showcases (GPS)
make intensive use of these and offer this service either throughout the duration of a training course of even up
to three years after course completion. It is one of the most critical success factors. Mentoring programmes are
important offers for students and trainees during their education, specifically for women and people from
minority groups. Mentors can play an important role as role models who help question traditional gender roles;
they can demonstrate career opportunities for groups currently underrepresented in the ICT workforce; and
they can provide practical, tried-and-tested ways how to address obstacles in day-to-day training. Moreover,
mentors provide network contacts, which can make all the difference once the time has come to apply for a job.
Many mentorship programmes make use of seasoned employees who volunteer for the role based on an
intrinsic interest in advancing progress in the diversity area.
The small number of people from many under-represented groups in the workplace means that finding mentors
in-house – for example, successful employees with a disability – can pose a challenge. For this purpose,
innovative models such as cross-organisational and cross-regional mentor networks, possibly operating online
only, could be established for which employers apply. This would require inclusive training providers to
cooperate. Incentives through government funding could foster their establishment.
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Topic Role of media
•
Issue
Affected Stakeholders

Industry, Policy, Practitioners
•

Recommendations

Media can play an important role in reaching and impacting parents and
children but also other target groups to convince them of the opportunities of
ICT careers through education and training etc.

Governments should team up with (public) radio and TV channels, develop and
launch attractive formats to be broadcasted widely or run other types of
initiatives starting at young age and directly addressing children from
disadvantaged group.

An interesting example is the BBC micro:bit initiative – which is part of the BBC ‘Make it Digital programme’. This
can be seen as an activity initiated by media to enable and inspire children to participate in the digital world,
with particular focus on girls and those from disadvantaged groups. It is using micro:bit (an open source
hardware ARM-based embedded system designed by the BBC for use in computer education) as an easy and
effective learning tool for digital skills and creativity. micro:bit was designed to encourage children to get actively
involved in writing software for computers and building new things. Founded in September 2016 it has already
reached more than one million young people throughout Britain. https://microbit.org/.
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Conclusion
While the demand for skilled ICT workers at all levels is increasing rapidly, consensus exists that action is needed
to overcome the existing and continuously rising skills shortage and gap, which can be observed in all European
countries and globally. Low-skilled school leavers, school dropouts, workers with outdated skills as well as
individuals with diverse backgrounds but also women as a large untapped resource, all provide enormous
potential to alter and help close the skills gap. Inclusive training programmes, such as the ones assessed for this
report, can help. Such training programmes are an important (sometimes the last) step of educational journeys.
However, at present these are “too little and too few”. They need to become larger in scale and sustainable in
operation.
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Often a systematic overhaul of existing programmes is
needed to prepare individuals from the diverse target
groups for the ICT track and career. Moreover, there
is a need to better integrate ICT skills training in
existing educational streams and at the same time,
due to fast paced developments in ICT industry,
education and training need to become more flexible
and up-to-date. Here, inclusive ICT training
programmes have an advantage compared to formal
education and training.
Today there is an agreement among experts that “on
complex tasks, diverse teams will overtake teams of
talented but similar individuals by a sizeable margin
(…) (and that) diverse groups outperform
homogeneous groups on various occasions”. 101
“Focusing on diversity and inclusion is crucial to
overcome the fractures and inequalities of our age”.
Moreover, “diversity is a crucial leverage for
innovation”. “The capacity to leverage diversity
requires bold and visionary leadership - at the level of
organisations, cities, and nations”. 102
In the course of this report, we have identified quite a
number of inclusive ICT training programmes, many of
which developed interesting approaches and
promising concepts. However, over the past year at
lot has changed already, and some of the
programmes identified already ran out of funding and
struggle to continue offering their programmes. Thus,
next to accessibility, sustainability should be a top
priority in designing inclusive ICT training.
One of the root causes for the lack of inclusion is
entry barriers to ICT training and jobs. To improve
inclusion, training programmes need to ensure access
for participants, including financial, technical and
geographical support. Additionally, recruitment
processes need to include collaboration with local
enterprises. Enterprises should participate in the
selection of trainees and provide work placements, in
exchange for privileged access to graduates after
completion of the programme.
Furthermore, the key to sustainability lies within
strong collaboration of industry, policy and providers,
to establish the necessary structures. These structures
are of financial, bureaucratic and practical nature. The
most important aspects of training are mentorship
and practical experience. It is necessary to develop
long lasting concepts of up-to-date curricula, work
placement integration and financial incentives and
structures through governments which can help
create the necessary eco-system of actors needed
and provide the necessary framework conditions and
a sufficient (financial) basis for operation.

Furthermore, it is of the utmost importance to raise
the awareness of diversity, and already at an early age
promote career pathways such as vocational
education and training and apprenticeships to
children and their parents. In the cases where
individuals have dropped out of the formal education
system, more and larger-scale inclusive ICT training
programmes need to be developed with the support
from governments and industry addressed to these
target groups and to make a difference and create
real impact. At the same time, permeability to formal
education and training could help opening up further
opportunities at a later stage and help secure jobs
even more specifically in times of crisis.
While the demand of ICT jobs is already high and even
growing, the potential for an inclusive workforce to
enter the ICT labour market exists. This provides
ample opportunities for new inclusive training
programmes. With the identified training taxonomies
and pathways in mind, and the right solutions to
challenges, the momentum for new inclusive training
programmes and a diverse ICT workforce is even
higher.
The present project has revealed that practitioners
active in this field should consider – amongst others –
some key points for the creation of a good inclusive
ICT training programme. These require a team of
actors to
• be set up with the right partners, specifically
from industry as (potential) future employers,
• teach “soft” skills in addition to technical ICT
skills,
• design and update programmes together with
industry,
• strongly consider linking to vocational education
and training (VET) to make best use of a
promising pathway to employment with the
chance for their students to obtain a universally
recognised formal degree,
• closely cooperate with employment agencies
and obtain necessary accreditations to be able
to secure long-term funding,
• implement well-functioning mentorship using
role models,
• decide on whether and how certification can add
value,
• make use of tax-based or other types of
government instruments for incentivising and
funding training activities in general and
specifically inclusive ICT training programmes
and where appropriate
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• lobby for these based on comparable
(successful) cases in other countries.
Policies should – amongst others –
• seek to set up supportive framework conditions
together with an appropriate stakeholder ecosystem,
• increase permeability of inclusive ICT trainings
into the formal VET,
• make available a ‘guide to alternative
certification’ to training providers throughout
Europe,
• shorten the review cycles of occupation
standards and adapt quicker to changes and
• add a new flexibility in applying apprenticeship
standards,
• set up cross-organisational and cross-regional
mentor networks,
• investigate whether and how tax-based funding
can operate as incentive to further training in
companies and specifically for diverse groups of
individuals,
• establish local level initiatives and partnerships
which in some countries have proven to be
successful, and
• demonstrate good practice of inclusive ICT
training programmes in their countries and at
European level.
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Figure 40 ICT workforce compositions

Germany

Figures 37 and 38 illustrate the composition of the
ICT workforce in each of the six assessed European
countries, Germany, Spain, Ireland, France, Poland
and United Kingdom. In five of the six countries, the
biggest share of ICT workers falls into the category
of core ICT practitioners at the professional level
with the exception of Spain. Here, the biggest share
of workers falls into the category of core ICT
practitioners at the associate/technician level. The
second highest share of this group can be found in
Ireland. Germany and UK have the highest shares of
management, architecture and analysis workers,
followed by France and Ireland. In all countries, the
share of other ICT practitioners at professional level
is the lowest.
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