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Abstract
Purpose: To diagnose the situation of vocational continuing training in Spain and propose
improvements to its management to reduce the structural unemployment rate, taking into account the
effects of Industry 4.0 and COVID-19.
Design/methodology: Study of the background and current context of vocational continuing training
and Industry 4.0 in Spain based on a review of previous academic literature, legislative developments in
education and training, and various reports from public and private institutions on productivity and
employment.
Findings: Definition of eight challenges and lines of action related to completing the implementation
of Industry 4.0 and adopting coordinated policies to develop VCT, improving the governance of the
FCP by the public administration, promoting training in work and vocational training and guidance for
the unemployed, meeting business recruitment needs, promoting business–university relationships, and
reducing unemployment.
Practical implications: Adapting vocational continuing training to economic sectors where there is
more demand for employment and to regions where there is more structural unemployment can
contribute to the overall reduction of structural unemployment in Spain. These decreases could have
immediate consequences for those who become employed and allow a quicker recovery in future
economic crises.
Originality/value: This study, despite the scarce empirical evidence that exists about Spanish
vocational continuing training, provides a vision of the four areas in which it is developed professional
training, postgraduate training, on-the-job training, and training for the unemployed to provide thirty
proposals that, through education and training, promote the competitiveness of the Spanish economy
and permanent employment.
Keywords: Public administration, Education, Employment, Companies, Spain, Vocational continuing training,
Industry 4.0
Jel Codes: M51, M53, O14
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1. Introduction
In recent years, Industry 4.0 (I4.0) has been the reference framework to increase the competitiveness of
industrial production and other economic sectors using electronics and information technology (Bartodziej,
2017; Liao, Deschamps, Loures & Ramos, 2017; Zhong, Xu, Klotz & Newman, 2017). First appearing at the end
of the 20th century (Rostow, 1988), the I4.0 concept has been applied in all the most technologically advanced
countries in the second decade of the 21st century: in the USA with the Advanced Manufacturing Partnership, in
the European Union (EU) with the Horizon 2020 programme, in China with the Made in China 2025 plan, and
in Japan with the 5th Science and Technology Basic Plan and Industrial Value Chain Initiative (Bartodziej, 2017;
Molnar & Houtman, 2011; Zhong et al., 2017).
Previous research has confirmed the positive influence of I4.0 on the competitiveness of companies,
highlighting the improvement of the industrial environment through greater flexibility with customers
(Bartodziej, 2017), the optimization of decision-making (World Economic Forum, 2018), efficiency and
productivity of resources, and innovation (Rübmann et al., 2015). However, its effect on employment is being
widely discussed. From a qualitative perspective, there is a certain consensus that the number of jobs with
medium-level skills will decrease, increasing the number of jobs requiring low and high-level qualification
(Eberhard et al., 2017; Hecklau, Galeitzke, Flachs & Kohl, 2016; Hirschi, 2018; OECD, 2019). However, from
the quantitative perspective of employment, there is a greater disparity of opinions about the number of jobs to
be created or destroyed by the application of I4.0. While some authors argue that the number of jobs will
increase due to the demand for low and high-skilled work- for example, in data analysis, artificial intelligence,
digital transformation, marketing, and sales and development (Eberhard et al., 2017; Hecklau et al., 2016; World
Economic Forum, 2018)-, other authors show a negative balance. For example, Siegfried and Berger (2020)
indicate that workers for simple tasks will become less necessary. Hirschi (2018) reveals that 47% of jobs in the
United States are at risk of partial or total automation. Nedelkoska and Quintini (2018) also claim that in OECD
countries, 14% of jobs are at risk of automation, with the consequent job destruction. In addition, the effects of
COVID-19 on employment may accelerate the expected replacement of workers in the next 10 years (Smit,
Tacke, Lund, Manyika, & Thiel, 2020).
With regard to the changes and challenges posed by I4.0 in the workplace, vocational continuing professional
training (VCT) takes on special importance. Attending to the needs of knowledge society workers aged 24 to 65,
it aims to bridge the gap between obsolete qualifications and the qualifications necessary to maintain
employment, improve present and future employability, and, in the case of the unemployed, obtain a job
(Tikkanen, 2009). According to the EU, VCT encompasses any activity undertaken by adults to improve their
knowledge, competencies, and skills related to work (Cedefop, 2020a) and includes formal, non-formal, and
informal activities, as well as help and advice for the job search (Lischewski, Seeber, Wuttke & Rosemann, 2020).
To be effective, VCT must be based on adequate didactics for adults and knowledge of technological changes in
order to organise the learning of the knowledge, competencies, and skills required for its purposes (Beer &
Mulder, 2020).
VCT has benefits for individuals, increasing their employability, professional development, and life satisfaction;
for companies, responding to the requirements of technological and socioeconomic changes (Cedefop, 2014);
and for society, promoting inclusive economic growth, social cohesion, competitiveness, and social capital, as
education is the basis, through increased productivity, for more permanent employment (González, 2021). For
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these reasons, the European Center for the Development of Vocational Training has recently proposed
increasing the participation of EU adults in VCT to 32% by 2025 (Cedefop, 2015).
Specifically, this proposal allows, on the one hand, updatesto inadequate qualifications to avoid worker
obsolescence and alleviations of the problems related to risk groups (people with elementary education, veteran
employees, and women) and, on the other hand, provision of knowledge and skills demanded in the labour
market to promote personal development and improve professional position. Finally, working to increase adult
participation in VCT would help soften the impact that the COVID-19 pandemic is having on employment and
facilitate faster recovery and transformation (World Economic Forum, 2020).
In Spain, the Vocational Training System for Employment in the Workplace has the task of educating and
empowering people for work, updating their skills and knowledge throughout their professional lives (Bieger,
Álvarez & García, 2020). However, the Spanish VCT situation has room for improvement: according to the
World Economic Forum (2020), the percentage of active employees with sufficient digital skills is 55.2%, while
that figure amounts to, for example, 62.5% in Germany and 77.0% in Singapore. Meanwhile, the perceived ease
of access to VCT has been measured at 24% in Spain, but 42% in Germany (Cedefop, 2020b). Also, in Spain, no
active training measures have yet been taken to help workers and companies during COVID-19, while other
countries have launched specific programs- such as Singapore’sEnhanced Training Support Packages- that
include a significant increase in funding to subsidise training expenses among companies affected by COVID-19
(World Economic Forum, 2020).
Furthermore, the Spanish labour market is characterised by high unemployment: since the 2008 financial crisis,
its unemployment rate has been, on average, 15% above that of Germany and the Netherlands and 11% above
that of France (EUROSTAT, 2020). This high unemployment has led to a high rate of job insecurity and low
wages, which has resulted in low productivity that has limited growth (González, 2021). The influence of the
COVID-19 pandemic has brought the number of effective employments- affiliates minus ERTEs, Record of
Temporary Employment Regulation- at the beginning of 2021 to 17.5 million, compared to 19.1 million before
COVID-19, and spending on unemployment benefits, as of the beginning of 2021, to an annual average of 36
billion euros, compared to the 17 billion annual average in 2018 (Funcas, 2021). In addition, one of the great
handicaps of the Spanish economy is its structural unemployment, which has not been improved through
economic expansion cycles or in the long term, and whose value is estimated between 15% and 16%.The
consequences of this problem materialise mainly in more limited economic growth figures and the loss of
competitiveness due to decreased use of productive capacity (López, 2019).
Against this backdrop, the purpose of this study is to propose improvements to VCT in Spain to reduce
unemployment, considering the effects produced by I4.0 and COVID-19. This paper aims to diagnose the
Spanish situation in VCT in order to offer recommendations that could contribute to improving current levels of
employment and the application of I4.0. The justification of the purpose of the study is based on the immediate
consequences that it would have for the affected people, on the decrease in the unemployment rate, and, in the
medium and long term, on the faster recovery of the Spanish economy in future economic crises.
The paper is structured as follows. The second section analyses the background and current context of VCT and
I4.0 in Spain. In the third section, Spanish VCT is studied and compared to others in the European context. In
the fourth section, theoretical models of VCT are confronted with what happens in Spanish practice to define
the main challenges and lines of action. Finally, the conclusions are presented.

2. VCT and I4.0 in Spain: Background and current context
VCT encompasses any activity undertaken by adults- employed or not- to improve their knowledge,
competences, and skills related to work through formal activities such as training courses to obtain qualifications,
non-formal activities such as seminars and on-the-job training, and informal activities without specific learning
objectives, as well as job search help and advice (Cedefop, 2020b; Lischewski et al., 2020). In Spain, the
implementation of the VCT encompasses four areas: (1) vocational training; (2) continuing postgraduate training
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in universities or other institutions, whether educational or business; (3) on-the-job training provided by
companies; and (4) specific programs for the unemployed.
2.1. Areas of Continuing Professional Training
2.1.1. Vocational Training
Spanish Vocational Training (VT)aims to facilitate the transition from education to work to meet the needs of
the productive sectors (Bieger et al., 2020). This type of training began in 1871 and is currently integrated into
the education system. According to Organic Law 3/2020, VT maintains a perspective throughout the life of
potential students and consists of three levels- basic, intermediate, and higher degree- also covering specialisation
courses. The content of the three levels of Spanish VT can be compared with the content of Levels 2 to 4 of
the International Standard Classification of Education (for more details, see “The European Framework of
Qualifications for Lifelong Learning” (Ministry of Education, 2021)).
The total number of students enrolled in VT has doubled in the last decade, reaching 888,000 students in the
2019–20 academic year- 791,000 by face-to-face teaching and 97,000 by distance learning (Undersecretariat
MEFP, 2020). To understand the importance of VT, the scope of the training areas it covers is also relevant:
there are currently 26 “professional families” linked to the productive sectors, providing, in total, 668
qualifications that allow the design of training offers and that are translated into VT qualifications or certificates
of professionalism (Ministry of Education and Vocational Training, 2020). Among the professional families
most in demand in 2020 are administration and management (136,000 students), healthcare (131,000 students),
computer science and communications (95,000 students), sociocultural services (89,000 students), and electricity
and electronics (70,000 students) (Undersecretariat MEFP, 2020).
Spanish VT includes a wide variety of students with different experiences, training, nationalities, and motivations.
To face this challenge, according to Bieger et al. (2020), the balance of the academic level must be found because
if it is low, the employability of its graduates will be jeopardised, and if it becomes too high, it may be
unachievable for people with learning difficulties. On the other hand, regarding teaching methods, VT must
replace the chair–blackboard classroom model with new forms of learning, since the centre must be a space,
face-to-face or at a distance, in which a learning experience takes place (Bieger et al., 2020). Finally, VT must
collaborate with universities tothe task of providing society with the talent it demands (Arenas, 2020). In this
regard, Sancha and Gutiérrez (2019) indicates that the participation of students and companies should be
encouraged to achieve the goal of providing people who, by 2025, will hold 49% of mid-level jobs. The author
adds that VT should provide the necessary number of training centres and implement a professional guidance
service, both for young graduates and unemployed adults.
Currently, the Strategic Plan for Professional Training of the Educational System 2019–2022 breaks down
sixteen objectives, among which we can highlight the stable incorporation of companies and social partners into
the VT system, the development of the dual VT model and the promotion of the distance modality of VT, as
well as the simplification of the procedures for accreditation of professional competences and basic
competences aimed at adults (Ministry of Education and Vocational Training, 2020). To achieve the objectives
of VT in 2022 and resolve its current weaknesses, the Ministry of Education and VT has proposed itsPlan for
Vocational Training, Economicand Social Growth, and Employability, with an endowment of 1,500 million
euros, as “the double structuring of the VT system- the educational system and the training for employment- has
been revealed to generate tension and inefficiency in all the countries that raised it, having started a process of
reflection regarding the uniqueness of the system”(Ministry of Education and Vocational Training, 2021, p. 20).
This plan proposes further principles such as public–private collaboration, the guarantee of training and
professional qualification for the entire population, and the incorporation and progression in the labour market.
It also proposes working in ten strategic areas–basic and professional skills, accessibility for a system unique to
VT, digitisation, innovation, entrepreneurship, renovation of the training catalogue, resizing the offer, promoting
dual VT, networks of centres and professional guidance (Ministry of Education and Vocational Training, 2021).
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Both plans laid the foundations of the Organic Law for the Organization and Integration of Vocational Training
approved in September 2021.
Dual VT deserves special mention. It is conceived as a formal programme by which a recognised qualification is
obtained. Learning in dual training takes place alternately- in the workplace and in an educational institution- and
integrates theory and practice based on real work. There are different modalities, ranging from internships as
part of the educational curriculum to stays with a training contract (Pineda-Herrero, Fernández-de-Álava &
Espona-Bracons, 2018). Dual training has advantages, such as the job placement of students, a lower
unemployment rate, and the efficiency of the companies’ recruitment process, but it can give rise to some
negative characteristics, such as the subordination of training to the specific needs of companies and the
development of precariousness in the labour insertion of young people (Pin, Roig, Susaeta & Apascaritei, 2015).
In 2019, dual vocational training was delivered in 26.3% of VT centres for 26,340 students, the number of
enrolled in dual training being more important in STEM families (45.2%) and industrial families (37.4%)
(Observatorio de la FP, 2021).
2.1.2. Continuing Postgraduate Training
Continuing postgraduate training (CPT) provides the acquisition of knowledge and skills throughout
professional life. In Spain, it is provided by universities and other educational or business institutions. It is
necessary for people to acquire the knowledge required by the labour market. This need is manifested by the
opinion of university graduates- more than two-thirds perceive a mismatch between the supply of graduates and
the demand for knowledge and skills in the labour market- and by the opinion of companies that demand an
increasing number of capabilities that universities do not provide (European Commission, 2020). The solution,
even if a partial one, to this misalignment lies in the CPT, which corresponds to Levels 5 to 8 of the ISCED and
the European Qualifications Framework (Ministry of Education, 2021).
In Spain, the CPT is incompletely regulated by government institutions (only universities are regulated by the
Organic Law of Universities, reformed in 2007). In 2021, 6,092 university master’s degrees were awarded, apart
from the university degree titles (Aneca, 2021), but most of them aim at the complementary training of
graduates immediately after obtaining the degree andtherefore would not be part of the CPT.
The cooperation of the majority of Spanish companies with universities is limited to paid internships for
students in the final years of their careers and to cooperation in research and development. The number of
companies that have an executive on university councils is 20%, similar to the number of academics on board of
directors (Blázquez, Masclans & Canals 2019). In the future, most Spanish companies are willing to collaborate
in defining the necessary profiles and skills so that universities can design programmes and courses in relation to
their needs. However, most companies do not plan to be involved in the design of university programmes and
courses (Blázquez et al., 2019).
Among the cooperation between companies and universities, it is worth highlighting the case of joint designs of
CPT courses, although this cooperation is not yet frequent. For example, the Master in SAP
(SystemanalyseProgrammentwicklung) Logistics Project Management, taught at the Rey Juan Carlos University,
aims to incorporate graduates of university degrees into the management consulting labour market, enhancing
their professional development with the acquisition of specific knowledge in project management, process
design, and implementation of information systems based on SAP to understand, implement, and optimise the
SAP system in business logistics processes, as well as develop skills for project management. Through this
degree, nine promotions through face-to-face teaching and two promotions in online teaching have already been
incorporated into the labour market, which represents about 400 students. In addition to collaborations between
companies and universities, there are certain companies whose primary purpose is not training enter the field of
CPT. For example, Google offers three fully online training programs- data analytics, project management, and
user experience design- with a duration of six months and requiring five hours of studying per week. Google
grants its graduates a professional certificate equivalent to a 4-year degree. A total of 250,000 students have
already enrolled in these Google courses in less than three years (Fernández, 2020).
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2.1.3. On-the-Job Training Facilitated by companies
Work-centred learning is a proven springboard for obtaining a good job and acquiring skills in line with the
needs of the labour market (González Vázquez et al., 2019). Since 1992, the Spanish government has tried to
promote this type of training with successive National Agreements on Continuous Training and Tripartite
Agreements on Continuous Training for Employed Workers (Pineda & Sarramona, 2006). Currently, sector-wide
agreements are being signed. For example, the State Agreement on Vocational Training for Employment in the
Economy Sector and the Digital Industry establishes actions for training programmed by companies, training
offered to employed and unemployed workers and training in alternation with employment (BOE, 2020). On the
other hand, the State Foundation for Employment Training is a team specialising in management, knowledge of
professional sectors, and measurement of the impact of vocational training for employment (FUNDAE, 2020).
In 2020, 72.6% of Spanish companies provided training for their employees. In total, 3.9 million workers were
trained (1.9 million belong to large companies with more than 500 workers, 0.9 million to small companies with
up to 50 workers, and the rest to medium-sized companies). On average, the number of training hours per
participant per year was 13.8. Regarding the type of workers trained, those with medium- or higher-level training
were the majority, specifically 80.7%. The types of training actions were face-to-face (58.1%) and tele-training
(40.6%) (FUNDAE, 2021). From the point of view of financing, the funds to companies in 2020 have been 661
million euros, which represents 57% of the available funds (FUNDAE, 2021). Currently, Spanish companies
prioritise training their employees in the digital technologies they require, as despite all the training efforts made
so far, Spanish companies expect to, by 2023, find it difficult to hire people with knowledge in big data, digital
marketing, artificial intelligence, and blockchain, both at the university level and at the VT level (Blázquez et al.,
2019).
2.1.4. Specific Training Programmes for the unemployed
Currently, the Spanish government has plans for the training of the unemployed within its VET plans, such as
the Strategic Plan for Vocational Training of the Educational System 2019–2022 (Ministry of Education and
Vocational Training, 2020) and the Plan for Vocational Training, Social Growth and Employability (Ministry of
Education and Vocational Training, 2021). However, the autonomous communities, town halls, and private
institutions are in charge of providing this type of training. For example, in the Basque Country, training is
offered in two types of training specialties: that of Accreditable Specialties (linked to a certificate of
professionalism) and that of Registered Specialties (not linked to acertificate of professionalism) in a catalogue
that adds new training specialties to the State Catalogue, offering 2,215 training activities for the 2018–20 period,
with a relevant influence on employment in the Basque community. Also in the Basque Country, a guidance
service is offered to job seekers, supporting them with definition of professional goals, CV writing, and job
search channels (Basque Employment Service, 2021). For its part, the Autonomous Community of Madrid, due
to COVID-19, redefined its training priorities in the calls for training for employment, giving priority to the
sectors of digital skills, logistics, supplies, cleaning, Industry 4.0, and socio-health, and it has a plan to help the
self-employed to subsidise part of the expenses necessary to start their business activity (Community of Madrid,
2021).
In Spain, the most relevant groups of unemployed people –women over 45 and young people– have their own
characteristics with regard to training (Amber & Domingo, 2019). The application of specific training
programmes for the unemployed can be measured by the percentage of unemployed who received training for
employment. This data in 2019 was 5.2% (Observatorio de la FP, 2021).
2.2. Industry 4.0 in Spain: Implementation and development
Most of the indices and surveys on the implementation of I4.0 in Spain show intermediate results. According to
Roland Berger (2017), Spanish companies are at a midpoint of innovation and sophistication of their production
processes, with an index of 2.3 on a total scale of 1 to 5. Spain has also made progress in the DESI index -which
is based on five dimensions: connectivity, human capital, use of internet services, integration of digital
technology, and digital public services- from 50.2 to 57.5 on a scale of 1 to 100 between 2018 and 2020, with a
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growth in the same period of 14.5%, although in the human capital factor, 50% of the Spanish population lacks
basic digital skills (European Commission, 2021a). Specifically, according to the Everis Spain Consultancy (2019),
in a survey of senior managers- mainly from the manufacturing, automotive, and mass consumption sectors- it is
indicated that 70% of Spanish companies have their production processes fully or partially computerised, but
only 5% of them have implemented I4.0 in all their processes. Also, according to Observatory I4.0 (2020), the
exponential growth of digitisation in the industrial sector is reaffirmed, with an increase in digital transformation
plans and a greater awareness of the need to carry it out, encouraged by the situation of the COVID-19
pandemic. However, there are differences in the level of implementation of I4.0 due to the size of the
companies. According to Fundación Telefónica (2020), 23% of large and medium-sized companies make regular
use of cloud computing, but this figure falls to the very low level of 9% in the case of microenterprises. There
are also differences in analysis through Big Data, used by 10% of SMEs and large companies, although twothirds of all Spanish companies are not advancing quickly enough in the digitisation process.
In Spain, the responsibility for digital affairs in the Central Public Administration rests with three state
secretariats: digitalisation and artificial intelligence, telecommunications, and digital infrastructure, economy, and
business support. For its part, the Ministry of Economic Affairs and Digital Transformation is working on the
human capital factor to improve digital skills in six areas: citizenship, education, sustainable employability, SMEs,
employment and productivity, and gender (European Commission, 2021a). Likewise, there are currently three
other ministries- Education, Universities, and Labour- with responsibility for VCT. Each instance of the public
administration involved in VCT has objectives in relation to VCT for I4.0. However, companies and business
organizations, as well as training entities, have expressed their views on the VCT necessary for I4.0. It seems
necessary to develop a policy to collect and evaluate the proposals made, following the coordinated model that
exists in some EU countries.
In the field of human capital, and as an example of collaboration and coordination between companies and
social institutions, the Joint Commission for the Digital Economy (comprising DigitalES, Ericsson, Everis,
Huawei, Vodafone, Orange, Telefónica, UGT, and CCOO) has launched a new training catalogue for the digital
economy sector, with more than 50 new training actions, in different fields demanded by companies where there
are insufficient professional profiles. This catalogue, according to the Spanish Association for Digitization, will
be a reference of knowledge and skills to anticipate needs and to propose present and future solutions in the
field of professional training. Also, the Multisectoral Association of Spanish Electronics and Communications
Companies (AMETIC), in its 2021 White Book for the Development of Digital Skills, proposes ten lines of
work that should positively impact the economic reconstruction of the country, proposing a framework and
digitalisation plans to be developed in the next five years. For example, the Digital Professions Certification
Center certifies professionals and training schools or training companies in areas such as digital business
framework and technology business execution, with four degrees of specialisation-technical, advanced,
specialized, and expert- in addition to competencies in softskills key to the performance of professionals in the
digital age.

3. Continuing Professional Training in Spain: A comparison in the European context
Next, a comparison is made between Spain and the EU in terms of policies, governance, participation, the
labour market, and financing.
3.1. Policies
Although the EU wants to promote VCT because it is necessary for economic and business growth, as well as
individual development (Lischewski et al., 2020), there is no single VCT policy model for all countries. According
to Markowitsch and Hefler (2018), four models can be found among the EU countries that differ in orientation
of education, financing, or the role of the public administration, external agencies, and social partners. For
example, generally speaking, the liberal model predominates in the UK; the centralized model is typical of
countries such as Belgium and Germany; the participatory model is applied in France; and the coordinated
model is implemented in the Netherlands and, again, Germany.
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Spanish VCT policies are diverse and can be framed in the four models defined by Markowitsch and Hefler
(2018). There are policies of Spanish VCT that are centralised by the state or regional public administration: the
definition of VET programmes, the authorisation of VET centres, the approval of university VCT programmes,
the co-financing of part of the on-the-job training facilitated by companies, and the management of specific
training for the unemployed. There are also participatory policies, such as the policies proposed for future VET,
as indicated in the Strategic Plan for Vocational Training of the Educational System 2019–2022 and in the Plan
for Vocational Training, Economic and Social Growth, and Employability. For its part, the programming of
specific training courses for the unemployed is a coordinated policy. Finally, there are liberal policies, such as the
definition of on-the-job training programmes provided by companies and the VCT provided by non-university
institutions.
3.2. Governance
There are three types of governance for VCT among EU countries. One of them is led by companies without
regulation by the public administration, with companies having full responsibility for defining training
programmes. The United Kingdom is one such example. Another is characterised by top-down leadership in
which the responsibility lies with the public administration, although the latter may delegate part of its
responsibilities to companies, and Bulgaria is an example of this type. Finally, there is also governance based on
corporatist leadership, in which companies and unions share the main responsibility through collective
agreements and legislative proposals. An example of this type is France. However, there is also mixed
governance, as is the case in Italy. The governance in Spain of the VCT participates in all three types of
governance. Specifically, corporate-led governance occurs in on-the-job training facilitated by companies,
although the partial financing of this training is regulated by the public administration. Top-down, top-led
governance also occurs in VET and specific programmes for the unemployed. Finally, corporatist governance
occurs in some sectoral VCT plans signed by employers and unions (Cedefop, 2015).
3.3. Participation
According to Cedefop (2020a), people often view VCT as less attractive than general education, and little is
known about what people think of VCT. However, the image of VCT is important in identifying its strengths
and weaknesses. A study involving 40,466 European individuals over 25 years of age highlighted that(1) at least
two-thirds of respondents agree that VCT should be a priority investment and that 70% believe it will become
more important within 10 years; (2) the most common reasons for participating in VCT, according to 96%, are
personal development and improvement of job skills; and (3) the benefits of VCT are career progression,
finding a new job, earning an increase in income, and reducing unemployment (Cedefop, 2020b).
Siegfried and Berger (2020) have also analysed the reasons for and barriers to the development of VCT,
indicating that for employees, the highest degree of acceptance occurs with the highest levels of education and
that interest in VCT grows with age up to a certain value, from which it begins to decrease. The sector of activity
where employees work also influences the acceptance of VCT since those most affected by VCT are those who
work in companies where the technology used changes more rapidly. Among the barriers to participation in
VCT, lack of counselling, inadequacy of the educational offer, and excessive requirements stand out, with
establishing social contacts and improving self-confidence being the main reasons for participation. Siegfried and
Berger (2020) also claim, from the point of view of companies, that the main reason for developing VCT
programmes is to maintain competitiveness. Size influences its VCT offering, with the largest companies being
the most capable of offering this type of training to their employees. The main barriers for companies are linked
to costs and the possibility of turnover of trained personnel.
For their part, Lischewski et al. (2020) indicate that participation in VCT depends on people's previous level of
education. In all countries, adults with a tertiary level of education participate in VCT more than those with
other levels of education, but there are no significant gender differences in participation. The type of
employment contract also influences participation in VCT, as adults with permanent contracts participate more.
Similar to Siegfried and Berger (2020), these authors reveal that the size of the companies influences the number
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of more VCT activities and that the sectors with more pressure for innovation also offer more training. The
factors that influence participation in VCT programmes are: (1) individual (age, family care, gender, and country
of origin); (2) work-related (type of contract, seniority, and experience in unemployment); (3) based on learning
biography (level of education achieved and learning efficiency); and (4) institutional (economic activity sector,
learning culture, workplace innovation, work environment, number of employees, and number of company
locations).
Finally, Cedefop (2020b) highlights that the most relevant actions to encourage adults to participate in VCT are
flexible hours, financial support, certification of learning, more information and guidance, as well as adaptation
of learning to individual needs. Currently, internet access to VCT is important, but in Spain, only 24% of
workers judge that there are many opportunities for VCT online (Cedefop, 2020b).
3.4. Work Market
The labour market in the EU has been characterised in the last decade by three conditioning factors (Smit et al.,
2020). The first is that highly skilled people enjoyed job growth in the past decade in all EU regions, and lower
skilled jobs grew only in dynamic and stable regions. The second is that job growth was concentrated in a few
regions. Third, labour mobility in the EU increased due to the movement of workers from less wealthy regions
to dynamic cities in the decade before the COVID-19 pandemic. Currently, the COVID-19 crisis is strongly
affecting European labour markets: on the one hand, it may accelerate labour market movements previously
forecast for 10 years, and the implementation of I4.0 could negatively affect people with low levels of education;
on the other hand, it can accelerate employment imbalances between European countries. In Europe,
unemployment will reach pre-COVID-19 levels between 2021 and 2024 (Smit et al., 2020), although in Spain,
according to the BdE (2021), these levels will be reached between 2023 and 2024.
Comparing the Spanish labour market with that of other EU countries, persistent unemployment is found above
the rest of European countries. Since the 2008 financial crisis, the unemployment rate in Spain has been, on
average, 15 points above that of Germany or the Netherlands and 11 points above that of France (EUROSTAT,
2020). Based on the classification of Smit et al. (2020), quite a few provinces or Spanish autonomous
communities are in the regions in employment contraction(meaning they have an aged population, are
agricultural regions, or have a predominance of public employment), such as Lugo, Orense, Zamora, Almería,
Extremadura, León, the two Castillas, Asturias, and Huesca. In economies with stable employment (service
economies, diversified areas, tourist destinations) are the Basque Country, Navarra, Zaragoza, Catalonia, Malaga,
Alicante, and the Balearic Islands. Only Madrid is categorised as a superstar in employment (high-growth
regions), given the presence of high-growth sectors such as finance and technology there.
3.5. Financing
As the costs of VCT are one of the main obstacles to its development for both companies and trainees, the EU
promotes different financing mechanisms to stimulate the participation of both groups (Cedefop, 2014, 2020b).
The list of possible financial incentives to stimulate people’s participation in VCT may include loans (subsidised
totally or partially by the government), tax incentives, individual learning accounts, training vouchers and
allowances, and training permits. On the other hand, incentives for companies may include mandatory
agreements on rate reduction at the national, regional, or sectoral level and non-mandatory agreements such as
subsidies, tax incentives, and reimbursement clauses (Cedefop, 2014). Of the these mechanisms, in Spain, there is
a decrease in the social security contributions of companies, regulated by national and sectoral agreements, and
free training is provided to unemployed people. On the other hand, 66% of adults in Spain fully agree that
governments should prioritize investment in VCT (Cedefop, 2020b).

4. Challenges of the VCT in Spain: Some proposals
Based on the previous diagnosis, this section presents the main challenges facing Spanish VCT. In addition,
several actions were identified. These can contribute to and facilitate the overcoming of these challenges.
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4.1. Completing the Development and Implementation of I4.0 in Spain
I4.0 increases the competitiveness of companies by improving the industrial environment; greater flexibility for
customers (Bartodziej, 2017); optimization of the decision-making process (World Economic Forum, 2018),
efficiency, and productivity of resources used; and innovation (Rübmann et al., 2015). However, in Spain, the
main barrier for the development of I4.0 is the qualification of human capital, as recognised by the Plan for
Vocational Training, Economic and Social Growth, and Employability, which proposes “vocational qualifications
for the whole population” (Ministry of Education and Vocational Training, 2021).
Although Spanish companies are making remarkable progress in their digital transition, only 50% of people
between 16 and 74 years old present basic digital skills (Fundación Telefónica, 2020). In addition, in terms of the
supply of ICT specialists, Spain remains below the EU average and needs more medium-and high-skilled
technicians to increase its innovation capacity and ensure a smooth transition to an increasingly digitised
economic environment (European Commission, 2021a). According to a survey among Spanish companies, the
main barriers to the implementation of I4.0 are resistance to change (30% of companies), the need for large
investments (21%), and the lack of training of workers (13%) (I4.0 Observatory, 2020). Spanish companies also
consider believe that the most necessary skills for the development of I4.0 are knowledge and data management,
data analytics, and process management. In future, in the short and medium term, human capital needs will
persist because, in ten years’ time, most companies will have integrated intelligent systems into their business
processes (Telefónica Foundation, 2020) and, in the shorter term, management processes with investment
foresight are the digital supply chain(raw materials management in warehouse, supply chain management) and
digital manufacturing (management of production improvement in the factory, production planning) (I4.0
Observatory, 2020).
The following proposals are recommended to complete the development and implementation of I4.0 in Spain:
•

Define the training content of the technicians needed for the implementation of I4.0 at different levels
and in different sectors of economic activity.

•

Permanent updating of the training catalogue of the digital economy sector. In May 2021, the Ministry
of Education and 65 digital organizations committed to the development of the National System of
Qualifications and Vocational Training.

•

Update, in line with AMETIC (2021), an industry needs collection model to develop sectoral training
programmes.

•

Strengthen the skills of lecturers and managers in the digital age, with a special focus on SMEs.

4.2. Reduction of unemployment
A high level of unemployment persisted at the end of the second quarter of 2021. The number of employed
Spaniards, including labour force adjustment plans (ERTEs), has dipped to 19.6 million, which is 2% less than
the 20 million at the end of 2019 (INE, 2021). In agreement with Hidalgo, Victoria and Martínez (2021), in the
field of training, the measures implemented so far seem insufficient for the access of the unemployed to the
labour market. Increasing this access would require the following:
•

Providing specific and cross-cutting skills and training to promote the mobility of workers between
sectors of economic activity and acquiring the necessary skills in a changing technological environment.

•

Facilitating, through VCT in regions with more structural unemployment, geographical mobility towards
Spanish regions that are centres of innovation and talent creation, in a manner similar to the ALMAErasmus Employment (European Commission, 2021a).

•

Finally, basing the two above proposals on quantitative studies of current employment and its short- and
medium-term development, together with an analysis of its training needs. These analyses should be
carried out for each of the employment regions in Spain.
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4.3. Adopting Coordinated Policies to Develop VCT for I4.0
The public administration assumes an important role in using collaborative models to improve the development
of VCT for I4.0. The adoption of coordinated model policies, in line with its overall policy of value co-creation
in the design and redesign of public services, could help to drive and refine such development. In particular, it
proposes the following:
•

The social partners must take the initiative to renew VCT training programmes.

•

Public administration must regulate training programmes, taking into account the criteria of the social
partners.

•

Training providers should define their programmes based on the needs of enterprises. A partial example
is the initiative “Alliance for Vocational Training: A Country Strategy,” which involves companies,
sectoral employers, social partners, and educational entities.

•

Finally, to adopt this coordinated model in Spain, the various ministries of the state administration
involved, the corresponding representatives of the autonomous communities, must be integrated into a
single commission, including firms, business associations, social representatives, and educational
institutions, so that the different initiatives and action plans are coordinated between the public
administration and social representatives.

4.4. Meet business recruitment needs
The business requirements for the level of training to meet the market’s recruitment needs are being modified,
and job vacancies specifying a VCT degree among their requirements (42.6%) surpassed those requiring a
university degree (38.5%) for the first time in 2018. According to Bieger et al. (2020), this trend will continue,
and in 2025, the percentages will be 49% for VCT and 37% for university graduates. Bieger et al. (2020) also
indicate that the five skills and attitudes most in demand by Spanish companies are commitment, learning ability,
proactivity and initiative, flexibility, adaptiveness, and teamwork. Regarding the deficiencies of university training,
Spanish companies estimate that there are knowledge gaps in 68% of university students, specifically 54% in
professional skills and 72% in attitudes.
There is no study quantifying job needs in Spain, but relevant research has been carried out at the EU level: Smit
et al. (2020) indicate that the types of work most in demand in Europe are technology workers (10–15 million),
ICT professionals (5–10 million), high-skilled workers (20–25 million), skilled professionals (35–40 million), and
low-skilled white-collar workers (35–40 million). At the same time, companies consider the training offered by
the Spanish education system to be inadequate.
Therefore, to meet business recruitment needs, the following would be necessary:
•

Quantify the training needs of current and foreseeable employment in the short and medium term to
adapt the educational and training programmes of different educational and training institutions.

•

Update public and private sector education programmes to match labour market needs as much as
possible.

•

Encourage cooperation between firms and universities and VT centres.

4.5. Improving the governance of VCT by the public administration
The management of the VCT by the central public administration is divided into four ministries: Economic
Affairs and Digital Transformation, Vocational Education and Training, Labour, and Social Economy, and
Universities. In addition, regarding the types of governance that occur in the EU (Cedefop, 2015), in Spain, VCT
leadership is complex. Top-down governance by the public administration takes place in VCT and in specific
programmes for the unemployed. Companies lead on-the-job training, although the partial funding for this
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training is regulated by the public administration. Finally, corporate governance occurs in some sectoral plans of
VCT signed by employers and unions. In addition, the Strategic Plan for Vocational Training in the Education
System 2019–2022 sets out the objective of the stable incorporation of firms and social partners into the VCT
system and the principle of public-private partnership (Ministry of Education and Vocational Training, 2020).
Therefore, and in agreement with the above, it would be necessary:
•

To improve coordination between the different state ministries and the corresponding autonomous
communities to coordinate VCT policies with other policies, such as those involving the labour market,
innovation, and emigration.

•

To delegate part of the public administration’s responsibilities to enterprises and social partners to
improve data exchange and coordination with VCT centres, universities, and public employment
services.

•

To promote the role of firms to play a leading role in the training and retraining of workers and to help
public administrations optimise the provision of training.

•

To formalise collaboration between companies, universities, social partners, and VCT providers to
propose actions to public administrations, as in the case of AMETIC, which calls for certificates in
digital skills so that the sector has the professionals that the market demands through the collaboration
between universities and large companies (AMETIC, 2021).

4.6. Promoting the business-university relationship
Spanish university programmes are not related to the skills and knowledge that companies need, and most
companies are not involved in defining the profiles necessary for universities to design programmes and courses
in relation to their needs. According to the Government of Spain (2021), there is a wide and growing gap
between what the Spanish university teaches and what companies need due to inadequate qualifications, outdated
curricula, poorly connected to reality, and skills acquired during university, which is a major constraint on the
employability of graduates and the productivity of the country. A further consequence of the gap is the
significant percentage of university graduates in lower-skilled employment; in 2019, 35% of the employment
contracts signed by university graduates in Spain were jobs below their qualifications (Arenas 2020; Blázquez et
al., 2019).
Furthermore, an analysis of postgraduate training in Spanish universities reveals that the majority of university
master’s programmes do not have vocational continuing training as an objective (Aneca, 2021). This gap is
partially covered by a few joint enterprise–university programme initiatives.
Other cooperation between companies and universities is usually and almost exclusively(1) paid internships for
students in last career courses and (2) research and development. Most Spanish companies would also be in
favour of collaborating in the definition of the necessary profiles and defining their competences so that
universities design programmes and courses fit their needs (Blázquez et al., 2019). Universities can also offer
firms spin-offs companies and technology transfer activities (Rasmussen & Borch, 2010), as well as licensing,
research, and consultancy contracts (Gál & Ptacek, 2011). One example is the Institute of Technological
Research, created in 1984, belonging to the Higher Technical School of Engineering ICAI of the University of
Comillas, whose fundamental objective to promote research and training of postgraduates in various
technological fields through their participation in research projects. Its funding comes mainly from projects
contracted with companies, mostly contracts with private companies, as well as participation in competitive
public calls, mainly with the European Commission (IIT, 2021).
Firms and universities have common objectives in the training of people, but before the above situation is
diagnosed, it would be necessary:
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•

To update university degree programmes with a focus on the skills required in professional life to reduce
the percentage of university graduates overqualified for their jobs.

•

To include in the offer of university programmes some options for active workers, with an appropriate
methodology to ensure that these programmes are compatible with work schedules and geared to the
retraining needs of workers.

•

To propose models of relationships between universities and companies in the field of VCT to define
the contribution of universities to the practical knowledge of what is currently demanded in the short
and medium term.

•

To increase the university services offered to companies, such as research projects, licensing, and
consultancy development, and spin-off creation programmes.

•

To invite appropriate companies to participate jointly and formally in the programming of certain
training programmes.

4.7. Enhancing on-the-job training
Work-centred learning is a proven springboard for good employment and skills matching labour market needs
(González Vázquez et al., 2019). In addition, the retraining of the adult population will become an important
building block for the prosperity of countries, equally as important as the training of the younger population.
Among all formal and non-formal VCT activities in Spain, only 48% of small businesses offer training to their
workers. According to Cedefop (2015), Spain is in the fourth group of countries in work-based learning, and the
average duration of on-the-job training is decreasing. In addition, the percentage of workers who have not
updated their training since joining their current job is 20% in the EU, but 30% in Spain.
However, in addition to formal and non-formal training, certain management policies that increase the training
and qualification of participating workers, even if they are not courses, seminars, or trainee ships, should be
considered on-the-job training. In general, knowledge is created through the conversion processes between
implicit knowledge and explicit knowledge (for more details, see the SECI model proposed by Nonaka and von
Krogh (2009)).
Enhancing on-the-job training would require the following from public administration:
•

Encouraging business-social partners agreements to set up training schemes planned by enterprises,
along the lines of the State Agreement on Vocational Training for Employment in the Digital Economy
and Industry (BOE, 2020).

•

Extending the best methods of on-the-job training through a foundation to disseminate these training
and innovation plans for knowledge and use in other companies.

4.8. Improving Vocational Training and guidance for the unemployed
Adequate training for jobseekers would reduce the number of unemployed and adapt employment to their socioeconomic realities in each region. In Spain, the proportion of unemployed people participating in training
programmes coordinated by public administrations has fallen by more than half in the last two decades.
Specifically, the percentage of unemployed people who received training for employment in 2019 was 5.2% (VT
Observatory, 2021). The main challenges of training for the unemployed in Spain are linked to insufficient and
unstable funding, lack of efficient coordination of public administrations, and mismatch of training provision
with the changing needs of firms. This is why training provision is insufficient in terms of quality and usefulness
and is undervalued and in demand by both the unemployed and their potential employers. Consequently, the
Vocational Training, Economic and Social Growth, and Employability Plan envisages working ten strategic areas:
basic and vocational skills, accessibility for a single VCT system, digitalisation, innovation, entrepreneurship, the
renewal of the training catalogue, the re-sizing of supply, the promotion of dual vocational training, networks of
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centres, and vocational guidance, which can be applied to training for the unemployed (Ministry of Education
and Vocational Training, 2021).
Addressing the above challenges would require the following:
•

Increasing the participation of the unemployed in retraining programmes by increasing the funding for
such programmes.

•

Considering the differences between employment regions in Spain. Consequently, the management of
training for the unemployed should be the responsibility of the autonomous communities. However, the
state administration must provide and coordinate common policies and funding.

•

Including, among the policies common to all regions, attention to the most relevant groups of
unemployed people with specific characteristics for training.

•

Supplementing specific training for the unemployed with individual counselling and career guidance
schemes to improve the efficiency of this specific training since vocational guidance makes investment
in training profitable if it is selected based on the real interests and needs of individuals (Amber &
Domingo, 2019).

•

Testing the results of new virtual adult education methodologies with the intention of disseminating
their use in the different training programmes for the unemployed, both in the theoretical content, the
explanation of examples and cases, as well as in the practical exercises required.

Table 1 summarises the main challenges and proposals that could contribute to improving the situation of the
VCT in Spain and therefore the levels of unemployment.
Challenges of VCT in Spain
Proposals
1. Complete the development of I4.0 in 1.1 Define the training contents to implement I4.0
Spain
1.2 Continuously update of the digital training catalogue
1.3 Develop sectoral training programmes
1.4 Strengthen the digital skills of lecturers
2. Reduce unemployment
2.1 Provide skills to promote cross-sectoral mobility
2.2 Facilitate VCT in regions with more structural unemployment
2.3 Conduct, by region, quantitative employment surveys
3. Adopt coordinated policies to
3.1 Renew the VCT at the initiative of the social partners
develop the VCT for I4.0
3.2 Consider the criteria of the social partners by the public administration (PA)
3.3 Define training according to the firm’s needs
3.4 Adopt a coordinated model as a basic policy for VCT
4. Meet business recruitment needs
4.1 Quantify the training needs of employment in the medium term
4.2 Update training to the needs of the labour market
4.3 Encourage cooperation between universities and firms
5. Improve the governance of the VCT 5.1 Improve coordination between the state PA and the autonomous PA
by the public administration
5.2 Delegate PA decisions to enterprises and social partners
5.3 Promote the role of firms in the retraining of workers
5.4 Formalise the collaboration of VCT companies and suppliers
6. Promote the firms–universities
6.1 Orient university degrees towards professional competencies
relationship
6.2 Offer university programmes to active workers
6.3 Propose models of university–business relationships
6.4 Increase university services to firms
6.5 Increase participation of companies in university programmes
7. Enhanceon-the-job training
7.1 Promote agreements between firms and social partners
7.2 Extend the best methods of training on-the-job
8. Improve vocational training and
8.1 Increase their participation in training programs
guidance for the unemployed
8.2 Manage the training of the unemployed by autonomous PA
8.3 Include training for young people, women, and people over 45
8.4 Complete training with career guidance plans
8.5 Value virtual adult education methodologies
Table 1. Summary of Challenges and Proposals for the Spanish VCT
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5. Conclusion
Given the requirements of I4.0 and the high unemployment rates that have characterised the Spanish labour
market, VCT has been established as a way to contribute to employability and increased competitiveness of the
economy. This paper has aimed to consider all aspects of VCT in Spain with an overall vision in the four areas
where it is developed (vocational training, postgraduate training, on-the-job training, and training for the
unemployed), facilitating the identification of its deficiencies and its main challenges. The diagnosis that has been
carried out reveals a lack of coherence in the number and profile of people trained in certain fields and the
demand for professional profiles that do not fit with an excess of people with higher, non-specialized, or nonprofessional training. On the other hand, the implementation of I4.0 in Spain is in an incipient state. Finally, this
study shows excessive fragmentation in the actions included in the VCT due to the lack of coordination between
the different actors involved.
To improve VCT and reduce unemployment in Spain, the following lines of action are proposed: complete the
development and implementation of I4.0 in Spain, adopt coordinated policies to develop VCT for I4.0, meet the
needs of recruitment companies, improve the governance of VCT by the public administration, promote the
relationship between companies and universities, enhance on-the-job training, and improve training and career
guidance for the unemployed. Each of these lines has included a series of proposals that, however, could be
ordered according to the priority of their implementation and the results obtained in neighbouring European
countries. Regarding the public administration, it is considered especially relevant to (1) define the training
contents to implement I4.0 taking into account business needs; (2) improve coordination between the state and
regional public administration; (3) delegate decisions of the public administration in companies and social
partners; (4) promote cooperation between universities and companies; (5) increase the participation of the
unemployed in training programmes; and (6) include specific training for unemployed youth, women, and people
over 45 years of age. In relation to the collaboration between the public administration and the social partners, it
is considered a priority to offer qualifications to promote intersectoral mobility towards the fastest growing
economic sectors and facilitate VCT in regions with more structural unemployment according to the specific job
demand of those regions. Finally, it is a priority for companies and universities to offer university programmes to
active workers based on professional needs and the time available, and to establish models of cooperation
between companies and universities oriented towards VCT.
For this, public administrations, educational institutions, companies, and other social institutions must work
together. Separately, they will not be able to respond to all challenges or implement the necessary actions to
improve Spanish VCT (World Economic Forum, 2020). There must be common objectives in these institutions
that share knowledge and are respected in the skills and competencies that distinguish each one, using for their
achievement policies of the coordinated model existing in the EU with mixed governance according to needs
(Markowitsch and Hefler, 2018; Cedefop, 2015). These institutions should, through the work of commissions,
forums, or clusters created for this purpose (as is the case, for example, of the Forum for the Alliance of Dual
Vocational Training), agree on the specific types of policies and governance appropriate for the development of
VCT in Spain (Lischewski et al., 2020) and establish an action plan where, among others, the thirty proposals
presented here are implemented.
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