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Executive Summary  

The present deliverable constitutes the final step of Work Package 2 of the IRESDES4.0 project, which 
was aimed at presenting a state-of-the-art overview regarding the impact and opportunities of 
digitalization on the world of work, and especially how some of the trends brought about by this 
phenomenon (i.e., remote work and digital skills development) are addressed by social dialogue and 
collective bargaining. The Report also contains an in-depth analysis of the Italian case, with a focus on 
small and medium enterprises of the metallurgy sector (which entails both manufacturing and digital 
companies). The necessary research for the completion of this deliverable was carried out through 
mixed methods, i.e., desk research, semi-structured interviews, expert consultation. The following 
paragraphs provide a brief overview of key findings that emerged for the research carried out.  

The changes taking place in the world of work as a result of the IV Industrial Revolution have been long 
pointed out by international bodies and research centers. Many scholars, especially in the economic 
field, have stressed that megatrends contributing to these developments include demography, 
globalization, technology, and the new production process. As for demographic changes, it has been 
frequently argued that the aging of the population gives rise to direct and indirect effects on the labor 
ƳŀǊƪŜǘ ŀƴŘ ǇŜƻǇƭŜΩǎ ǎƪƛƭƭǎΦ Thus, the first phase of the research, before addressing the issue of skills 
(and especially digital ones), was aimed at investigating the issue of demographic trends in Europe. 
The main data regarding this aspect contained in the report is based on the latest Ageing Report (2021) 
issued by the European Commission. 

9ǳǊƻǎǘŀǘΩǎ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻƧŜŎǘƛƻƴǎ ǎƘƻǿ ŎƻƴǘƛƴǳŜŘ ƛƴŎǊŜŀǎŜǎ ƛƴ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ōƻǘƘ ŀǘ ōƛǊǘƘ ŀƴŘ ŀǘ 
the age of 65 for both males and females over the period 2019-2070. In addition, the EU population is 
projected to decline from 447 million people in 2019 to 424 million in 2070. During this period, 
aŜƳōŜǊ {ǘŀǘŜǎΩ ǇƻǇǳƭŀǘƛƻƴ ǿƛƭƭ ŀƎŜ ŘǊŀƳŀǘƛŎŀƭƭȅ ƎƛǾŜƴ ǘƘŜ ŘȅƴŀƳƛŎǎ ƛƴ ŦŜǊǘƛƭƛǘȅΣ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎy, and 
migration. With specific reference to labor market dynamics, it is worth mentioning that in the EU, the 
participation rate of those aged 20-64 is projected to increase from 78.2% in 2019 to 80.7% in 2070, 
driven mainly by higher participation of women and older workers. While the projections indicate an 
increase in participation rates for all ages, it is particularly visible for those aged 55-64 (+9.6 pps.) and 
reflects the effect of pension reforms. The size of the EU labor supply is expected to decrease by 16% 
over the projection horizon, with the largest decline of labor supply for males. Direct effects of 
demographic changes translate into an overhauling of social security systems, the sustainability of 
which depends on workers staying longer in employment. Indirect effects refer to the different skills 
needed by the workforce as a consequence of demographic changes. Since, as demonstrated by the 
data referred above, the working age of the population is likely to rise, the skills of those who received 
training a long time ago may not be suitable to keep up with the fast-changing economic context. Other 
scholars have argued for an inverse relationship existing between demographic changes and the 
ΨŀǳǘƻƳŀǘŀōƛƭƛǘȅΩ ǊƛǎƪΦ ¦ƴƭƛƪŜ ǿƘŀǘ was stated by most research, they have posited that the risk of 
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automation does not increase with age, nor does it involve only senior workers, those possessing 
outdated skills, ŀƴŘ ǘƘƻǎŜ ǿƘƻ ŀǊŜ άƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ƭƛŦŜƭƻƴƎ ƭŜŀǊƴƛƴƎέΦ .ŜǎƛŘŜǎ ŘŜƳƻƎǊŀǇƘƛŎ 
changes, technological progress is another relevant aspect, as it impacts the world of work, particularly 
skills needs.  

In this regard, the research highlighted a large gap in the use of digital technology currently present 
between large enterprises and SMEs, which, according to the Digital Economy and Society Index (DESI), 
published by the European Commission in 2021 interests both complex technologies and basic digital 
solutions. Moreover, according to the DESI Index, 4 out of 10 adults and every third person who works 
in Europe lack basic digital skills. Considering the source just mentioned but doing an in-depth analysis 
on Italy it is worth highlighting how 41.5% of people in Italy have at least basic digital skills and that 
3.6% of employees in Italy are digital experts but 55% of companies that hired or tried to hire digital 
experts report difficulties in filling these vacancies. In 2020, 19% of EU enterprises employed ICT 
specialists. Among the EU Member States, Ireland and Belgium presented the highest proportion of 
enterprises employing ICT specialists, with 30% each. Italy, with 13%, presented the lowest ratio of 
enterprises employing ICT specialists in 2020. Enterprises are providing more and more training to 
their personnel to develop or upgrade their ICT skills. Overall, 20% of the EU enterprises provided ICT 
training for their personnel: Italy is in sixth from the last position concerning this indicator (with a 
percentage just over 15%). When looking at company size, 68% of large enterprises actively provided 
the training, while only 18% of SMEs did so.  

An analysis of international scientific reports shows how the reasons behind these imbalances are to 
ōŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ŜƭŜǾŀǘŜŘ Ŏƻǎǘ ƻŦ ŘƛƎƛǘŀƭ ǘŜŎƘƴƻƭƻƎȅΣ ǘƘŜ ŦƛǊƳǎΩ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŀōƻǳǘ Řŀǘŀ ǎŜŎǳǊƛǘȅΣ 
(Directorate-General for Research and Innovation of the European Commission, Capitalizing on the 
benefits of Research & Innovation Projects for Policy: The 4th Industrial Revolution, 2018) but also in 
the absence of risk orientation by the management, the low awareness of the benefits of digital 
ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ ǘƘŜ ƭŀŎƪ ƻŦ άǎŜƭŦ-ŜŦŦƛŎŀŎȅέ ƛΦŜΦ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ǘƘŜ {a9 ƻǿƴŜǊ ŀƴŘ ǎǘŀŦŦ ǘƻ ǳǎŜ ǘƘŜƳ 
productively (P. Gubitta, D. Nicolai, [ΩƛƴƴƻǾŀȊƛƻƴŜ ƴŜƭƭŜ ƛƳǇǊŜǎŜΥ ŎƻƴǎƛŘŜǊŀȊƛƻƴƛ ƎŜƴŜǊŀƭƛ Ŝ Ǌƛǎǳƭǘŀǘƛ Řƛ 
ǳƴΩƛƴŘŀƎƛne nelle piccole imprese, Microimpresa, 2013, pp. 79-80, A. Bruzzo, Per la trasformazione 
digitale delle Micro-taL ƛƴ LǘŀƭƛŀΣ vǳŀŘŜǊƴƛ Řƛ ǊƛŎŜǊŎŀ ǎǳƭƭΩŀǊǘƛƎƛŀƴŀǘƻΣ нлнлΣ ǇΦ оотύΦ IƻǿŜǾŜǊΣ ǘƘŜ 
report mostly focuses on a particular factor hindering the use of digital technology in smaller 
enterprises, that is, the low level of digital literacy among owners, managers, and workers of SMEs, 
which could have negative effects on their economic performance in the long run (P. Gubitta, D. 
Nicolai, op. cit., pp. 79-80, A. Bruzzo, op. cit., p. 337). According to academic research on this topic, the 
ŎŀǳǎŜǎ ŦƻǊ ǘƘŜ ŘƛŦŦƛŎǳƭǘƛŜǎ ƻŦ {a9ǎ ƛƴ ǳǇƎǊŀŘƛƴƎ ǘƘŜƛǊ ǿƻǊƪŜǊǎΩ ǎƪƛƭƭǎ ŀƴŘ competencies seem to be found 
in the lack of customized vocational education or training specifically focused on the needs and 
characteristics of smaller companies (A. Halvarsson Lundkvist, M. Gustavsson, Conditions for Employee 
Learning and Innovation ς Interweaving Competence Development Activities Provided by a Workplace 
Development Programmed with Everyday Work Activities in SMEs, in Vocations and Learning, 2018, p. 
46). The digital skills shortcomings in SMEs observed on a European scale seem also to be confirmed 
by data regarding investments in training in Italian SMEs, which, in addition, appears to be below the 
EU average (F. Pascucci, V. Temperini, Trasformazione Digitale e sviluppo delle PMI. Approcci strategici 
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e strumenti operativi, 2017, p. 13). However, digital skills development appears particularly crucial in 
the manufacturing sector, given the new production processes of Industry 4.0, based on automation, 
ŘƛƎƛǘŀƭƛȊŀǘƛƻƴΣ ŀƴŘ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ƻŦ ƳŀŎƘƛƴŜǊȅΥ ǘƘƛǎ ōǊƻǳƎƘǘ ōƻǘƘ Lǘŀƭƛŀƴ ǳƴƛƻƴǎ ŀƴŘ ŜƳǇƭƻȅŜǊǎΩ 
associations of the metallurgy sector to introduce an individual right to 24 hours of professional 
training in three years in the main national collective agreements applicable to small and medium 
enterprises.  

About the remote work issue, the research activities primarily concentrated on the terminology 
ǊŜƎŀǊŘƛƴƎ ǘƘƛǎ άƴŜǿ ǿŀȅ ƻŦ ǿƻǊƪƛƴƎέΦ Lǘ ǿŀǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǘŜƭŜǿƻǊƪέ ƎƛǾŜƴ ōȅ ǘƘŜ L[hΣ 
ƛΦŜΦ άǿƻǊƪŜǊǎ ǿƘƻ ǳǎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǘŜŎƘƴƻƭƻƎȅ όL/¢ύ ƻǊ ƭŀƴŘƭƛƴŜ ǘŜƭŜǇƘƻƴŜǎ ǘƻ 
carry out ǘƘŜ ǿƻǊƪ ǊŜƳƻǘŜƭȅέ όL[hΣ Defining and measuring remote work, telework, work at home and 
home-based work, 2020, p. 6) was the most appropriate to label the type of work that would be taken 
ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΦ IƻǿŜǾŜǊΣ άǘŜƭŜǿƻǊƪέ ƛǎ ƴƻǿŀŘŀȅǎ not the most used term to define 
ICT-based remote work in Italy. Since the issuing of law No. 81/2017, the most recent and common 
ŦƻǊƳǎ ƻŦ ǊŜƳƻǘŜ ǿƻǊƪ ƛƴ Lǘŀƭȅ ǘŀƪŜ ƛƴŘŜŜŘ ǘƘŜ ƴŀƳŜ ƻŦ άŀƎƛƭŜ ǿƻǊƪέΦ !ŘŘƛƴƎ ǘƻ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ŀƳƻƴƎ 
ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ ǘŜǊƳǎ άŀƎƛƭŜ ǿƻǊƪέ ŀƴŘ άǘŜƭŜǿƻǊƪέ ƛǎ ǘƘŜ ǿƛŘŜǎǇǊŜŀŘ ǳǎŜ ƻŦ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ άǎƳŀǊǘ 
ǿƻǊƪƛƴƎέ ƛƴ ǘƘŜ Lǘŀƭƛŀƴ ǇǳōƭƛŎ ŘŜōŀǘŜΣ ǿƘƛŎƘΣ ŘǳǊƛƴƎ ǘƘŜ /h±L5-19 pandemic, has been frequently 
ŀŘƻǇǘŜŘ ǘƻ ŘŜŦƛƴŜ ǊŜƳƻǘŜ ǿƻǊƪ ŎŀǊǊƛŜŘ ƻǳǘ ŜȄŎƭǳǎƛǾŜƭȅ ŦǊƻƳ ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ƘƻƳŜǎ to prevent 
infections in the workplace. It needs to be noted, however, that according to many experts the term 
άǎƳŀǊǘ ǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊƛȊŜǎ ƛƴǎǘŜŀŘ ŀ ǊŜǎǳƭǘ-oriented and trust-based management style, which, 
excluding the perpetual control of the employer on the ŜƳǇƭƻȅŜŜǎΩ ŀŎǘƛǾƛǘƛŜǎΣ ŀƭƭƻǿǎ ǘƘŜ ƭŀǘǘŜǊ ǘƻ 
ǇƻǘŜƴǘƛŀƭƭȅ ŎŀǊǊȅ ƻǳǘ ƛǘǎ ǘŀǎƪǎ ŦǊƻƳ ƻǳǘǎƛŘŜ ǘƘŜ ŜƳǇƭƻȅŜǊǎΩ ǇǊŜƳƛǎŜǎ ŀƴŘ ƴƻǘ ǘƻ ōŜ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ 
predefined time slots (M. Corso, Sfide e prospettive della rivoluzione digitale: lo smart working, Diritto 
delle Relazioni Industriali No. 4, 2017, p. 980). Smart work does not seem to be a phenomenon 
destined to involve only Italian companies: according to international scientific reports, the COVID-19 
pandemic is to be considered as the spark that will cause a radical shift in the way telework is carried 
ƻǳǘ ƻƴ ŀ Ǝƭƻōŀƭ ǎŎŀƭŜΣ ƎƛǾƛƴƎ ǿŀȅ ǘƻ ǘƘŜ ŘƛŦŦǳǎƛƻƴ ƻŦ ŦƭŜȄƛōƭŜ ǎƳŀǊǘ ǿƻǊƪ ǇǊŀŎǘƛŎŜǎΣ ǿƘƛƭŜ ƳƻǊŜ άǊƛƎƛŘέ 
forms of telework will be left behind (ILO, Teleworking during the COVID-19 pandemic and beyond: A 
Practical Guide, 2020, p. 4). 

The difficulties in the use of digital technology in SMEs, described in previous sections, also reflect on 
the diffusion of remote work, both in Italy and in EU countries, which, according to data from the 
European Commission, appears significantly lower than that in larger companies. This circumstance 
dates back to the years immediately following the introduction of the European Framework 
Agreement on Telework of 2002: scientific literature deemed it to be mainly connected to the costs of 
remote work (P. Neirotti, E. Paolucci, E. Raguseo, Mapping the antecedents of telework diffusion: firm-
level evidence from Italy, New Technology, Work and Employment, 2013, p. 31) the low level of the 
trust confided in employees working remotely, and the need for better change management (K. 
Dickson and F. Clear, Comparative European Perspectives on the Diffusion and Adoption of Telework 
amongst SMEs, in M. Sherif, T. Khalil, Management of Technology: New Directions in Technology 
Management, 2007, pp. 273-274). These conclusions were mostly confirmed by the answers given by 
the interviewees on the matter. When asked about the elements that characterize the implementation 
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of remote work in SMEs, some of them, mentioned the limited economic resources of smaller firms, 
which, together with the general hands-on mentality of small entrepreneurs, used to have complete 
control over all aspects of their organization, may hinder and/or delay digitalization. However, it needs 
to be noted how others had radically different views on the matter and argued how the limited costs 
of the technological equipment necessary for remote ǿƻǊƪ ǎƘƻǳƭŘƴΩǘ ƳŀƪŜ ǘƘŜƳ ŀƴ ƻōǎǘŀŎƭŜ ǘƻ ƛǘǎ 
implementation to SMEs.  

Finally, the research activities consisted of an analysis of 93 Italian company-level collective 
agreements, which regulate digital skills development and smart working practices in the metallurgy 
sector. Regarding the first topic, the analysis mainly focused on a new instrument for the up-and 
ǊŜǎƪƛƭƭƛƴƎ ƻŦ ǘƘŜ Lǘŀƭƛŀƴ ǿƻǊƪŦƻǊŎŜΣ ŎŀƭƭŜŘ άbŜǿ {ƪƛƭƭǎ CǳƴŘέ όCƻƴŘƻ bǳƻǾŜ /ƻƳǇŜǘŜƴȊŜύΣ ǿƘƛŎƘ 
conditions the access to its resources upon the conclusion of a territorial or company-level collective 
agreement, whose provisions must define, among other elements, the training path that he/she 
should follow from that moment on. These agreements showed how companies of the Italian 
metallurgy sector provide a variety of different training modules, both related to strictly considered 
digital skills (i.e., cybersecurity and digital documents storage systems) and to the innovation of the 
ŎƻƳǇŀƴƛŜǎΩ ǇǊƻŘǳŎǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎΦ ¢ƘŜ ŎƻƭƭŜŎǘƛǾŜ ǊŜƎǳƭŀǘƛƻƴ ƻŦ ǊŜƳƻǘŜ ǿƻǊk in Italian companies of 
the metallurgy sector was firstly described through the analysis of 36 company-level agreements 
ŀƛƳŜŘ ŀǘ ǎǘǊǳŎǘǳǊŀƭƭȅ ƛƳǇƭŜƳŜƴǘƛƴƎ ǎƳŀǊǘ ǿƻǊƪƛƴƎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ƳƻŘŜƭΦ ¢Ƙƛǎ 
effort showed, among other things, how the topic of working space in company-level agreements 
benefits from a higher degree of flexibility compared to that of working time, and that only a few of 
them outline result-oriented evaluation methods, crucial for the implementation of smart working. 
Remote work in the Italian metallurgy sector was also described through the analysis of a sample of 
43 anti-COVID-19 company-level collective protocols, given that remote work has been used as a tool 
to prevent infection in the workplace since the beginning of the pandemic. This showed how anti-
/h±L5 ŀƎǊŜŜƳŜƴǘǎ Řƻ ƴƻǘ ƎŜƴŜǊŀƭƭȅ ǇǊƻǾƛŘŜ ŀ ǎǇŜŎƛŦƛŎ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǊǳƭŜǎ ǊŜƎŀǊŘƛƴƎ άŜƳŜǊƎŜƴŎȅέ 
remote work, merely stating its introduction or the extension of a previously existing project. 
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Introduction 

1.1 Methodology 

The findings described in the following sections of this document have been collected through desk 
research, which, as required by Task 2.1. of the IRESDES4.0 project, involved the following sources: 

¶ studies and reports on smart working and digital-skills development, and the impact of these 
trends on the companies and the labor market changes; 

¶ existing CLAs and other material already published on these topics;1 

¶ studies and research on the policies impacting skills development and smart working, in 
particular concerning their inclusion in CLAs; 

¶ analysis of the strategies and approaches to addressing these topics in the social dialogue 
practices. 

However, as per the requirements of Task 2.2., the Report was integrated with data acquired through 
semi-structured interviews with ǘǊŀŘŜ ǳƴƛƻƴ ƳŜƳōŜǊǎ ŀƴŘ ŜƳǇƭƻȅŜǊǎΩ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ ¢ƘŜ 
interviewees were selected by project partners Fim-CISL Veneto and Confimi Industria Digitale, while 
ADAPT structured the questionnaire and conducted the interviews. 

Given the focus of the IRESDES4.0 project, the majority of the selected interviewees (15) operate in 
LǘŀƭȅΦ !ƳƻƴƎ ǘƘŜƳΣ т ŀǊŜ ŜƴǘǊŜǇǊŜƴŜǳǊǎ ŀƴŘ ŜƳǇƭƻȅŜǊǎΩ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ǊŜƭŀǘed to SMEs of the digital 
and metallurgical sector, while the remaining 8 are union members mostly active in the Veneto region, 
an area strongly characterized by the presence of SMEs.  

aƻǊŜƻǾŜǊΣ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ 9ǳǊƻǇŜŀƴ ǎƻŎƛŀƭ ǇŀǊǘƴŜǊǎΩ ǇŜǊǎǇŜŎǘƛve on remote work and digital 
skills development in SMEs of the digital and metallurgical sector has been gathered through a limited 
number of additional interviewees from different EU countries. The selection of the non-Italian 
interviewees, also carried out by project partners Fim-CISL Veneto and Confimi Industria Digitale, have 
ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ŜƴǎǳǊŜ ŀ ōŀƭŀƴŎŜŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ŜƳǇƭƻȅŜŜǎ ŀƴŘ ŜƳǇƭƻȅŜǊǎΩ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΦ !ƭƭ 
interviews were and have been conducted via videoconference tools, namely Zoom, and recorded. 

 
1 The data on collective bargaining among Italian workers of the IT sector (pp. 57-65) might not be completely 
applicable to digital workers of all European countries, considering that their inclusion in the so-called 
άƳŜǘŀƭƭǳǊƎical ǎŜŎǘƻǊέ όǿƘƛŎƘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ƳŜǘŀƭǿƻǊƪŜǊǎύ ς and their consequent relatively high trade union 
membership and collective bargaining coverage are a peculiarity of the Italian industrial relations system. 
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1.2 Document Structure 

The document is composed of six paragraphs. The second, third, and fourth paragraphs focus on the 
results of desk research carried out through the collection and analysis of both national and 
international scientific literature related to the topics of digital skills development and remote work, 
and national-level collective bargaining of the Italian metallurgy sector: the fourth paragraph delves in 
more specific data regarding SMEs of the Italian metallurgy sector. The fifth paragraph describes 
instead opinions and insights on the topics of the project, gathered through semi-structured interviews 
with trade unionists ŀƴŘ ŜƳǇƭƻȅŜǊǎΩ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ, but also the consultation of a Board of Experts 
composed of social partners and academics from various European member states, in the context of 
the First and Second Expert Workshops. The final paragraph is composed of an analysis of company-
level collective bargaining centered on the topics of digital skills development and remote work.  
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The Fourth Industrial Revolution and the growing need for 
digital skills. A focus on demographic changes 

The changes taking place in the world of work because of the IV Industrial Revolution have been long 
pointed out by international bodies and research centers2. Many scholars, especially in the economic 
field, have stressed that megatrends contributing to these developments include demography, 
globalization, technology, and the new production process. They play a role not only in the labor 
market but also in global manufacturing and the social context. As for demographic changes, it has 
been frequently argued that the aging of the population gives rise to direct and indirect effects on the 
labor ƳŀǊƪŜǘ ŀƴŘ ǇŜƻǇƭŜΩǎ ǎƪƛƭƭǎΦ .ŜŦƻǊŜ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ƛǎǎǳŜ ƻŦ ǎƪƛƭƭǎ όŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ŘƛƎƛǘŀƭ ƻƴŜǎύΣ ƛǘ ƛǎ 
appropriate to provide an overview of demographic trends in Europe. The data below is based on the 
latest Ageing Report (2021) issued by the European Commission3. 

9ǳǊƻǎǘŀǘΩǎ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻƧŜŎǘƛƻƴǎ ǎƘƻǿ ŎƻƴǘƛƴǳŜŘ ƛƴŎǊŜŀǎŜǎ ƛƴ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ōƻǘƘ ŀǘ ōƛǊǘƘ ŀƴŘ ŀǘ 
the age of 65 for both males and females over the period 2019-2070. For the EU as a whole, life 
expectancy at birth would increase by 7.4 years for males and by 6.1 years for females, with the largest 
increases in the Member States that currently have the lowest life expectancy. In general terms, the 
EU population is projected to decline from 447 million people in 2019 to 424 million in 2070. During 
ǘƘƛǎ ǇŜǊƛƻŘΣ aŜƳōŜǊ {ǘŀǘŜǎΩ ǇƻǇǳƭŀǘƛƻƴ ǿƛƭƭ ŀƎŜ ŘǊŀƳŀǘƛŎŀƭƭȅ ƎƛǾŜƴ ǘƘŜ ŘȅƴŀƳƛŎǎ ƛƴ ŦŜǊǘƛƭƛǘȅΣ ƭƛŦŜ 
expectancy, and migration. The median age would rise by five years over the next decades. The age 
structure of the population is expected to change significantly. A strong upward shift in the age 
distribution can be seen in the population pyramids for the EU and the euro area4. 

As a result of aging, the working-age population is projected to shrink as a share of the total EU 
population. From 2019 to 2070, the share of the age cohorts above 65 years in the EU population is 
expected to rise markedly from 20% to 30%, with those aged 80 and over doubling from 6% to 13%. 
By contrast, the share of the 20-64 age group, namely the working-age population, would fall from 
59% to 51% of the total population. The share of those aged 0-19 would also shrink by nearly 2 
percentage points, to 19%. 

 
2 See, World Employment Confederation, The Future of Work. White Paper from the employment & recruitment 
industry, 2016, available in Boll. ADAPT, 2016, No. 31, and World Economic Forum, The Future of Jobs. 
Employment, Skills and Workforce Strategy for the Fourth Industrial Revolution, 2016, which can be accessed at 
Boll. ADAPT, 2016, No. 2. 
3 European Commission, The 2021 Ageing Report Economic and Budgetary Projections for the EU Member States 
(2019-2070), Institutional Paper, 2021, No. 148.  
4 For both genders, the share of the older age cohorts in the population (above 64 for males and above 70 for 
females) is expected to be higher in 2070 than in 2019. Conversely, the share of males aged 0-64 and females 
aged 0-69 will decline. Moreover, the largest cohort will shift from 50-54 years in 2019 to 60-64 years in 2070 for 
both genders. Over the same period, the median age will rise from 43.7 to 48.8 years ς specifically, from 42.2 to 
47.3 for men and from 45.2 to 50.3 for women. 
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In the EU, the participation rate of those aged 20-64 is projected to increase from 78.2% in 2019 to 
80.7% in 2070, driven mainly by the higher participation of women and older workers. While the 
projections indicate an increase in participation rates for all ages, it is particularly visible for those aged 
55-64 (+9.6 percentage points) and reflects the effect of pension reforms. Moreover, there is a general 
upward shift in female participation, showing the rising attachment of younger generations of women 
to the labor market. The size of the EU labor supply is expected to decrease by 16% over the projection 
horizon, with the largest decline of labor supply for males. 

Direct effects of demographic changes translate into an overhauling of social security systems, the 
sustainability of which depends on workers staying longer in employment. Yet this aspect might 
penalize younger, and potentially higher performing, staff and youth employment, more generally5. 
Indirect effects refer to the different skills needed by the workforce as a consequence of demographic 
changes. The working age of the population is likely to rise, thus the skills of those who received 
training a long time ago may not be suitable to keep up with the fast-changing economic context6.  
Other scholars have argued for an inverse relationship existing between demographic changes and the 
ΨŀǳǘƻƳŀǘŀōƛƭƛǘȅΩ ǊƛǎƪΦ ¦ƴƭƛƪŜ ǿƘŀǘ was stated by most research, they have posited that the risk of 
automation does not increase with age, nor does it involve only senior workers, those possessing 
outdated skills, ŀƴŘ ǘƘƻǎŜ ǿƘƻ ŀǊŜ άƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ƭƛŦŜƭƻƴƎ ƭŜŀǊƴƛƴƎέ7. 

Besides demographic changes, technological progress is another relevant aspect, as it impacts the 
world of work, particularly skills need. With specific reference to digital skills, the next two paragraphs 
aim to illustrate their definition8 and the state of the art (in terms of their availability) in Europe. 

 
5 D. Acemoglu, P. Restrepo, Secular Stagnation? The Effect of Aging on Economic Growth in the Age of 
Automation, NBER Working Paper, 2017, No. 23077. 
6 S. Dixon, Implications of population ageing for the labor market, in Labor Market Trends, 2003, Vol. 111, No. 2, 
pp. 67-76. 
7 L. Nedelkoska, G. Quintini, Automation, skills use and training, OECD Social, Employment and Migration 
Working Paper, 2018, No. 202, p. 56. The authors argue that the relationship between higher automation levels 
and the risk of unemployment for young people lies in the career choice of the latter. Young people, especially 
ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǘƘŜƛǊ ŦƛǊǎǘ ƻŎŎǳǇŀǘƛƻƴΣ ŀǊŜ ŜƴƎŀƎŜŘ ƛƴ ΨŜƭŜƳŜƴǘŀǊȅ ƧƻōǎΩΣ ŜΦƎΦ ǊŜǉǳƛǊƛƴƎ ƭƻǿ ǎƪƛƭƭǎ ŀƴŘ ŎƻƴǎƛǎǘƛƴƎ 
in tasks whicƘ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŀǳǘƻƳŀǘŜŘΦ ¸Ŝǘ ǘƘŜȅ ǎǘǊŜǎǎ ǘƘŀǘ ǿƘƛƭŜ ǘƘŜ ΨŀǳǘƻƳŀǘŀōƛƭƛǘȅΩ Ǌƛǎƪ όŜΦƎΦ ǘŀǎƪǎ 
performed by machines and robots) does not increase with age, senior workers feature less fluidity in terms of 
occupational transitions, as participation in training activities decreases with age, and so does access to upskilling 
and re-training. This produces so-ŎŀƭƭŜŘ Ψǎƪƛƭƭǎ ƻōǎƻƭŜǎŎŜƴŎŜΩΣ ǿƘƛŎƘ ǇƻǎŜǎ ŎƘŀƭƭŜƴƎŜǎ ǊŜƭŀǘŜŘ ǘƻ ƭƛŦŜƭƻƴƎ 
occupational training and learning policies (A. De Grip, J. Van Loo, The Economics of Skills Obsolescence: A Review, 
in A. De Grip, J. Van Loo, K. Mayhew (eds.), The Economics of Skills Obsolescence: Theoretical Innovations and 
Empirical Applications, Emerald, 2002). 
8 Without wishing to be exhaustive and considering that the overview of the definitions of skills and competences 
is not the subject of in-depth analysis of this report, please refer to the following recent publication for further 
information. S. Vitello, J. Greatorex, S. Shaw, What is competence? A shared interpretation of competence to 
support teaching, learning and assessment, Cambridge University Press & Assessment, 2021. 
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As for the glossary of key terms9 used in the validation of non-formal and informal learning developed 
ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ /ŜƴǘǊŜ ŦƻǊ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ±ƻŎŀǘƛƻƴŀƭ ¢ǊŀƛƴƛƴƎ ό/ŜŘŜŦƻǇύΣ άŘƛƎƛǘŀƭ ŎƻƳǇŜǘŜƴŎŜέ 
refers to the ability to use information and communication digital literacy technology ICT). Moreover, 
digital competence is underpinned by basic skills in ICT: the use of computers to retrieve, assess, store, 
produce, present, and exchange information, and to communicate and participate in collaborative 
networks via the internet. In addition, Skills Panorama (whose aim is to ƛƳǇǊƻǾŜ 9ǳǊƻǇŜΩǎ ŎŀǇŀŎƛǘȅ ǘƻ 
assess and anticipate skill needs to help make education and training systems more responsive to labor 
market needs and to match better skill supply and demand across Europe) states that digital 
competencies ŀƭǎƻ ƛƴǾƻƭǾŜ άŎƻƴŦƛdent and critical use of information society technology (ICT) in the 
general population and provide the necessary context (i.e. the knowledge, skills, and attitudes) for 
working, living and learning in the knowledge society and digital competences are defined as the ability 
to access digital media and ICT, to understand and critically evaluate different aspects of digital media 
ŀƴŘ ƳŜŘƛŀ ŎƻƴǘŜƴǘǎ ŀƴŘ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ŜŦŦŜŎǘƛǾŜƭȅ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ L/¢ ƛƴŦƭǳŜƴŎŜŘ ŎƻƴǘŜȄǘǎέ10. 
Considering the sectoral focus of the project, it seemed appropriate to integrate this definition with 
those relating to ICT skills in terms of digital literacy. 

Thus, also looking at sources outside the European panorama and consistently with the definitions 
highlighted by the UNESCO-UNEVOC Glossary11, as for the Royal Society, digital literacy άshould be 
understood to mean the basic skill or ability to use a computer confidently, safely and effectively, 
including the ability to use office software such as word processors, email and presentation software, 
the ability to create and edit images, audio, and video, and the ability to use a web browser and 
internet search engines. These are the skills that teachers of other subjects at secondary school should 
be able to assume that their pupils have, as an analog of being able to read and write.12έ ²ƘƛƭŜΣ ŦƻǊ ǘƘŜ 
International Telecommunication Union13 digital literacy consists of equipping people with ICT 
concepts, methods, and skills to enable them to use and exploit ICTs. The related concept of 
information literacy consists of providing people with concepts and training to process data and 
transform them into information, knowledge, and decisions. It includes methods to search and 
evaluate information, elements of information culture and its ethical aspects, as well as 
methodological and ethical aspects for communication in the digital world.  

ά!ƭƭ 9ǳǊƻǇŜŀƴǎ ƴŜŜŘ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ ǘƻ ǎǘǳŘȅΣ ǿƻǊƪΣ ŎƻƳƳǳƴƛŎŀǘŜΣ ŀŎŎŜǎǎ ƻƴƭƛƴŜ Ǉǳōlic services and find 
trustworthy information14έΦ IƻǿŜǾŜǊΣ from the latest surveys at a European level, it seems that many 
Europeans do not have adequate digital skills. The Digital Economy and Society Index (DESI) considers 

 
9 Cedefop, Terminology of European education and training policy, 2014. 
10 Skills Panorama, Glossary (Online repertory - Accessed in December 2021).  
11 Unesco International Center for Technical and Vocational Education and Training, TVETpedia Glossary (Online 
repertory - Accessed in December 2021). 
12 The Royal Society, Shut down or restart ? The way forward for computing in UK schools, 2012. 
13 ITU, World Telecommunication/ICT Development Report 2010: Monitoring the WSIS Targets, 2010.  
14 European Commission, Digital Skills and Jobs, 2021, Last update June 9, 2021.  
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different datasets15 for informƛƴƎ ǘƘŜ Ψ5ƛƎƛǘŀƭ {ƪƛƭƭǎΩ ƛƴŘƛŎŀǘƻǊ ǳƴŘŜǊ ǘƘŜ άIǳƳŀƴ /ŀǇƛǘŀƭέ ŘƻƳŀƛƴΦ  
According to the 2020 DESI index, 4 out of 10 adults and every third person who works in Europe lack 
basic digital skills16 , and these not particularly positive performances were also confirmed by the latest 
survey17 (the 2021 edition based on 2020 data, released during the writing phase of this report18). From 
a diachronic perspective, since 2015, the level of digital skills has continued to grow slowly, reaching 
56% of individuals having at least basic digital skills, 31% with above basic digital skills, and 58% of 
individuals having at least basic software skills. Consistently with the attention paid to the 
demographic factor in the previous sections, it should be emphasized that the European Commission 
ŀƭǎƻ ƴƻǘŜǎ ǘƘŀǘ ǘƘŜ άǎƪƛƭƭǎ ƛƴŘƛŎŀǘƻǊǎ ŀǊŜ ǎǘǊƻƴƎƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǎƻŎƛƻ-demographic aspects. For 
example, 80% of young adults (aged 16-24), 84% of individuals with high formal education19, and 87% 
of students have at least basic digital skills. By contrast, only 33% of those aged 55-74 and 28% of the 
retired and the inactive possess at least basic digital skills.20έ In this regard, and consistently as 
emerged from discussions with the members of the Stakeholders Board, it should be noted that youth 
ƛǎ ƴƻǘ ŀ ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ ŀƴŘ ƎǊƻǿƛƴƎ ǳǇ ƛƴ ŀ άŘƛƎƛǘŀƭ ǿƻǊƭŘέ ŘƻŜǎ ƴƻǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƳŀƪŜ 
one digitally competent or literate. The International Computer and Information Literacy Study21 
demonstrate that young people do not develop sophisticated digital skills just by growing up using 
digital devices: in 9 out of 14 EU Member States who have participated in ICILS, more than one-third 
of the pupils achieved scores below the threshold for underachievement in digital competence.  

Part of the Digital Economy and Society Index (DESI), the Women in Digital Scoreboard22 assesses 
Member States' performance in the areas of internet use, internet user skills, specialist skills, and 
employment-based on 12 indicators considering the gender perspective, a perspective that emerged 

 
15 See, https://digital-agenda-data.eu/datasets/digital_agenda_scoreboard_key_indicators/indicators#digital-
skills  
16 This indicator (which is also used by the European Commission in setting 2025 targets) is from the Community 
Survey on ICT usage in households and by individuals. Digital skills are measured as a composite measure based 
on a series of yes/no questions, measuring to what extent someone has performed a number of activities, such 
as seeking information online, sending emails, installing software or using word processing software. An 
ƛƴŘƛǾƛŘǳŀƭ ƛǎ ǘƘŜƴ ŘŜŜƳŜŘ ǘƻ ƘŀǾŜ άŀǘ ƭŜŀǎǘ ōŀǎƛŎ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎέ ƛŦ ǘƘŜǊŜ ƛǎ ŀǘ ƭŜŀǎǘ ƻƴŜ άōŀǎƛŎέ ōǳǘ ƴƻ άƴƻ ǎƪƛƭƭǎέ ƛƴ 
all four domains. Source: European Commission, Background note on the Skills Objectives, July 1, 2020.  
17 The data cited in the next paragraphs refer to the information contained in European Commission, Digital 
Economy and Society Index (DESI) 2021 - Human Capital, 2021. 
18 The DESI 2020 reports referred to EU28 (including the United Kingdom), while DESI 2021 EU averages refer to 
EU27.  
19 ISCED11 levels from 5 to 8 - formal tertiary (or higher) education.  
20 European Commission, Digital Economy and Society Index (DESI) 2021, cit., 4. 
21 https://www.iea.nl/studies/iea/icils/2018. 
22 European Commission, Women in Digital Scoreboard 2021, 2021. Data and country profiles available at: 
https://digital-strategy.ec.europa.eu/en/news/women-digital-scoreboard-2021. In more detail, the European 
ComƳƛǎǎƛƻƴ ŎƻƴǎƛŘŜǊǎ ǘƘŜ άCƛǊƳ LƴǾŜǎǘƳŜƴǘǎέ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ŦƻǳǊ ŘƻƳŀƛƴǎ ŦƻǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŦǊŀƳŜǿƻǊƪ ƻŦ 
the European innovation scoreboard and this domain includes the following three indicators: R&D expenditure 
in the business sector; Non-R&D innovation expenditures and Enterprises providing training to develop or 
upgrade ICT skills of their personnel.    

https://digital-agenda-data.eu/datasets/digital_agenda_scoreboard_key_indicators/indicators#digital-skills
https://digital-agenda-data.eu/datasets/digital_agenda_scoreboard_key_indicators/indicators#digital-skills
https://www.iea.nl/studies/iea/icils/2018
https://digital-strategy.ec.europa.eu/en/news/women-digital-scoreboard-2021
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as of particular interest also for the members of the Board. In this regard, both considering the 2020 
and 2021 DESI editions, it emerged that there is also a low representation of women in tech-related 
professions and studies. Looking at the Italian panorama, although in this case there is no availability 
of data with a breakdown by economic sector, only 13% of women are STEM graduates compared to 
19% of the male component. Furthermore, looking at the figure of ICT specialists (as % of total 
employment in 2020) only 1.4% are women compared to 5.3% of males. However, these figures are 
lower than those expressed by the average of European countries also concerning the issue of digital 
skills: if in Italy, 38% of women possess at least basic digital skills (compared to 45% of men), in Europe 
this percentage rises to 54% (women) and 58% men. The gap is also considerable regarding those with 
above-average digital skills: 19% and 25% (respectively women and men) in Italy and 29% and 33% 
(women and men) in Europe. 

Moving on to the issue of business digitization, how digitalized ŀǊŜ 9¦Ωǎ ŜƴǘŜǊǇǊƛǎŜǎΚ It is well 
acknowledged that the uptake of digital technologies by businesses has the potential to improve 
services and products as well as to increase competitiveness. The crisis caused by COVID-19 has also 
shown that digitalization is a crucial tool to improving the economic resilience of businesses. 
Considering the latest figures of the DESI index and relevant Eurostat datasets, in 2020, only 1% of EU 
enterprises with at least 10 persons employed reached a very high level of digital intensity while 14% 
reached a high level. The majority of the enterprises recorded low (46%) or very low (39%) levels. 
Compared to 2018, the Digital Intensity Index (DII)23 has seen a general improvement at the EU level, 

 
23 European Commission, Digital Economy and Society Index (DESI) 2021 ς Integration of digital technology, 2021. 
The DII measures the use of different digital technologies by enterprises and its score (0-12) is determined by 
how many of the 12 selected digital technologies the enterprises use. The higher the score, the higher the digital 
intensity of the enterprise, ranging from very low to very high.  Digital Intensity Index (DII) is a composite 
indicator, derived from the survey on ICT usage and e-commerce in enterprises. With each of the 12 included 
variables having a score of 1 point, the DII distinguishes four levels of digital intensity for each enterprise: count 
of 0 to 3 points entails a very low level of digital intensity, 4 to 6 ς low, 7 to 9 ς high and 10 to 12 points ς very 
high DII. The DII composition varies between different survey years, depending on the questions included in the 
survey, hence the comparability over time may be limited. In 2018 and 2020, the DII composition was similar and 
comprised the following 12 variables: more than 50% of persons employed having access to the internet for 
business purposes, employment of ICT specialists; fast broadband (30 Mbps or above); providing more than 20% 
of persons employed with a portable device allowing mobile internet connections; having a website; a website 
has sophisticated functionalities (at least one of: description of goods or services, price lists; possibility for visitors 
to customize or design online goods or services; tracking or status of orders placed; personalized content in the 
website for regular/ recurrent visitors); use of 3D printing; buying medium-high cloud computing services; 
sending invoices suitable for automated processing; use of industrial or service robots; having e-commerce sales 
accounting for at least 1% of total turnover; analysing big data internally from any data source or externally. he 
DII is used in the Digital Economy and Society Index, the main monitorinƎ ǘƻƻƭ ƻŦ ǘƘŜ 9¦Ωǎ 5ƛƎƛǘŀƭ 5ŜŎŀŘŜΣ ǿƘƛŎƘ 
sets the targets for the digital transformation of Europe by 2030. Apart from the target of more than 90% of 
SMEs reaching at least a basic level of digital intensity, the Digital Decade sets goals for high take-up of advanced 
digital technologies for EU companies, with 75% of enterprises using cloud computing, Artificial Intelligence, Big 
Data. 

https://digital-strategy.ec.europa.eu/en/policies/desi
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with increases at both very high (+5.0 pps) and high (+0.4 pps) levels.  Eurostat data24 show that 9% of 
ǘƘŜ 9¦Ωǎ ƭŀǊƎŜ ŜƴǘŜǊǇǊƛǎŜǎ ƘŀŘ ŀ ǾŜǊȅ ƘƛƎƘ 5LL ŀƴŘ пн҈ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ǿƘƛƭŜ ƻƴƭȅ н҈ ƻŦ medium-sized 
companies registered a very high-intensity level and one-quarter (25%) a high DII. Only 0.4% of small 
enterprises reached a very high digital intensity, with only 12% scoring a high DII. Almost half of the 
medium (47%) and small (46%) size enterprises showed a low level of digital intensity. According to 
ƻƴŜ ƻŦ ǘƘŜ ǘŀǊƎŜǘǎ ƻŦ ǘƘŜ 9¦Ωǎ Ǿƛǎƛƻƴ ŦƻǊ ŘƛƎƛǘŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΣ ŀǘ ƭŜŀǎǘ фл҈ ƻŦ ǘƘŜ 9¦Ωǎ ǎƳŀƭƭ ŀƴŘ 
medium-sized enterprises (SMEs) should reach a basic level of digital intensity by 2030. The basic level 
entails the use of at least four technologies and includes enterprises with low, high, and very high DII. 
In 2020, three out of five SMEs (60%) in the EU reached at least a basic level of digital intensity, against 
89% of large enterprises. 

Finally, it is worth mentioning that in 2020, 19 % of EU enterprises employed ICT specialists25. Among 
the EU Member States, Ireland and Belgium presented the highest proportion of enterprises 
employing ICT specialists, with 30 % each. Italy, with 13 %, presented the lowest ratio of enterprises 
employing ICT specialists in 2020. The information and communication sector had the highest 
proportion, with 72 % of enterprises employing ICT specialists in 2020. Apart from the enterprises in 
information and communication activities, the highest percentages of enterprises employing ICT 
specialists were observed in the ΨǇǊƻŦŜǎǎƛƻƴŀƭΣ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ activities sector (30 %), 
ΨŜƭŜŎǘǊƛŎƛǘȅΣ ƎŀǎΣ ǎǘŜŀƳΣ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎ, and water supply ǎŜŎǘƻǊ όнс ҈ύΣ ΨǊŜŀƭ estate sector (23 %) and 
ΨƳŀƴǳŦŀŎǘǳǊƛƴƎΩ όнм҈ύΦ ²ƛǘƘ у ҈Σ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ƭowest ratio of enterprises 
employing ICT specialists in 2020 in the EU.  The percentage of large enterprises employing ICT 
specialists (76 %) was more than 5 times higher in 2020 than the ratio of small-sized enterprises 
employing ICT specialists (14 %).  In 2020, 8 % of EU enterprises reported that during 2019, they 
recruited or tried to recruit ICT specialists. The share of enterprises recruiting or trying to recruit ICT 
specialists was much higher in information and communication activities (53 %) than in the rest of the 
economy. The ratio was substantially higher among large enterprises ς 45 % recruited or tried to 
recruit ICT specialists in 2019, compared with 6 % for small enterprises. Among the EU Member States, 
the proportion of enterprises that recruited or tried to recruit ICT specialists in 2019 ranged from 3 % 
in Romania to 18 % in Belgium. Among the enterprises that recruited or tried to recruit ICT specialists, 
55 % reported difficulties in filling vacancies in 2019. In Czechia, more than 3 out of 4 enterprises that 
recruited ICT specialists in 2019 reported difficulties in filling those vacancies. In Austria and the 
Netherlands respectively 74 % and 71 % of enterprises that recruited or tried to recruit ICT specialists 
reported difficulties in filling ICT vacancies. With 24 %, the lowest ratio in 2019 of enterprises with 
difficulties in recruiting ICT specialists was observed in Spain. In Italy, 55% of enterprises reported hard-
to-fill vacancies for ICT specialists in 2020.  

 
24 European Union survey on ICT usage and e-commerce in enterprises.  
25 Eurostat defines ICT specialists as "workers who have the ability to develop, operate and maintain ICT systems, 
ŀƴŘ ŦƻǊ ǿƘƻƳ L/¢ ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ Ƴŀƛƴ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ƧƻōϦΦ ! ǿƻǊƪŦƻǊŎŜ ǿƛǘƘ L/¢ ǎǇŜŎƛŀƭƛǎǘǎΩ ǎƪƛƭƭǎΣ ǇƻǎǎŜǎǎƛƴƎ ǘƘŜ 
potential to maintain and to grow the digital economy, is a key element for a successful digital transformation. 
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Figure 1: Enterprises employing ICT specialists (% of enterprises), 2014-2020 

Source: European Commission, (2021), Digital Economy and Society Index (DESI) 2021 - Integration of digital technology, p. 7 

With specific reference to one of the topics before this report, it is appropriate to decline the analysis 
also on data and performances related to the training issue: not only training is crucial to enhance or 
equip employees with new ICT skills, but also, considering the issue of the skills for innovation26, as for 
the European Innovation Scoreboard27 it is possible to state that ICT and STEM skills are particularly 
important for innovation in an increasingly digital economy. Thus, the share of enterprises providing 
training in that respect could be accounted as a proxy for the overall skills development of employees. 
In this regard, ICT training is relevant for all staff, particularly for ICT specialists, but also for other 
persons employed i.e. non-ICT specialists. About the consolidated data for 2019 (a year that we take 
into consideration as it is not impacted by the effects of the pandemic emergency)28, 20 % of EU 
enterprises provided training to all their staff to their ICT-related skills. The ratio reached 68 % among 
large enterprises, which was more than four times higher than for small enterprises (15 %). In 2019, 
10 % of EU enterprises provided training to ICT specialists to enhance their ICT skills. Among large 
enterprises, the share of enterprises that provided ICT training to ICT specialists reached 56 %, while 

 
26 CƻǊ ŀ ŎƻƳǇƭŜǘŜ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ άǎƪƛƭƭǎ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴέ ƛǎǎǳŜ ǎŜŜ [Φ /ŀǎŀƴƻ Ŝǘ ŀƭΦΣ Skills, Innovation and the Provision 
of, and access to Training. Final Report, 2021. This study was carried out by ADAPT Servizi S.r.l. as a subcontractor 
within the EU cross-sectoral social ǇŀǊǘƴŜǊǎΩ όBusiness Europe, SGI Europe, SMEunited and ETUC), Integrated 
Projects of the EU social dialogue 2020-2021 (VS/2019/0431). 
27 European Commission, European Innovation Scoreboard 2021, 2021. 
28 For the latest available data (2020), visit the following website: 
https://ec.europa.eu/eurostat/databrowser/view/isoc_ske_ittn2/default/table?lang=en.  

https://ec.europa.eu/eurostat/databrowser/view/isoc_ske_ittn2/default/table?lang=en
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only 6 % of small enterprises provided ICT-related training to their ICT specialists. By adopting the 
sectoral approach, it is possible to state that the proportion of enterprises providing ICT training to 
their ICT specialists ranged from 3 % of enterprises in construction to 51 % in the sector of information 
and communication. In 2019, 17 ҈ ƻŦ 9¦ ŜƴǘŜǊǇǊƛǎŜǎ ŀƭǎƻ ǇǊƻǾƛŘŜŘ L/¢ ǘǊŀƛƴƛƴƎ ǘƻ ΨƻǘƘŜǊ ǇŜǊǎƻƴǎ 
ŜƳǇƭƻȅŜŘΩΦ Lƴ ŀƭƭ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎŜŎǘƻǊǎΣ ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΣ ǘƘŜ 
share of enterprises providing ICT training to non-specialist staff was higher than the ratio of 
enterprises providing training to ICT specialists29. 

 

Figure 2: Enterprises that provide ICT-related training to their persons employed, by activity, EU, 2019 (% of enterprises) 

Source: Eurostat [ISOC_SKE_ITTN2]  

 
29 For an assessment of the reliability of international reporting and the applicability of statistical surveys to the 
production context of micro and small enterprises in the countries surveyed by the IRESDES4.0 project, see 
paragraph 5.4 below. 
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Remote working in Europe before and after COVID-19 

The massive spread of remote work during the COVID-19 pandemic has captured the attention of the 
most relevant international and national research centers. Therefore, during the last months, a great 
number of studies and papers have been published on the topic, focusing on different aspects of this 
άƴŜǿ ǿŀȅ ƻŦ ǿƻǊƪƛƴƎέΣ ǎǳŎƘ ŀǎ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ǎǇŜŎƛŦƛŎ ƻŎŎǳǇŀǘƛƻƴŀƭ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ όh{I!ύ ǊƛǎƪǎΣ 
ŜȄǘŜƴŘŜŘ ǿƻǊƪƛƴƎ ƘƻǳǊǎΣ ŘƛŦŦŜǊŜƴǘ ǿƻǊƪƛƴƎ ǎǇŀŎŜǎΣ ŜƳǇƭƻȅŜŜǎΩ Řŀǘŀ ǇǊƻtection, etc. 

For the scope of this report, however, it appears primarily important to mention the sources aimed at 
providing an overview of the various terms used to define remote work, to frame the phenomenon as 
accurately as possible. 

In this sense, the technical note from the ILO, Defining and measuring remote work, telework, work at 
home and home-based work, 2020 is particularly useful, providing specific definitions of the terms 
άǊŜƳƻǘŜ ǿƻǊƪέΣ άǘŜƭŜǿƻǊƪέΣ άǿƻǊƪ ŀǘ ƘƻƳŜέ ŀƴŘ άƘƻƳŜ-basŜŘ ǿƻǊƪέΦ 

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άǘŜƭŜǿƻǊƪέ ƎƛǾŜƴ ōȅ ǘƘŜ L[h ƛǎ ǘƘŜ ƻƴŜ ǘƘŀǘ Ƴƻǎǘ ŜŦŦƛŎƛŜƴǘƭȅ ƭŀōŜƭǎ ǘƘŜ ǘȅǇŜ ƻŦ ǿƻǊƪ 
ǘƘŀǘ ǿƛƭƭ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǘƘŀǘ ƛǎΣ άŀ ǎǳōŎŀǘŜƎƻǊȅ ƻŦ ǘƘŜ ōǊƻŀŘŜǊ 
ŎƻƴŎŜǇǘ ƻŦ ǊŜƳƻǘŜ ǿƻǊƪέ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ άǿƻǊƪŜǊǎ ǿƘƻ ǳǎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 
ǘŜŎƘƴƻƭƻƎȅ όL/¢ύ ƻǊ ƭŀƴŘƭƛƴŜ ǘŜƭŜǇƘƻƴŜǎ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ǿƻǊƪ ǊŜƳƻǘŜƭȅέ (p.6). 

As it is pointed out by the renowned joint report by Eurofound, ILO, Working anytime, anywhere: the 
effects on the world of work, 2017, p. 5, most European countries use direct translations of the word 
άǘŜƭŜǿƻǊƪέ to define work carried out remotely through the use of ICT equipment (for example, 
télétravail in France, teletrabajo in Spain).  

This circumstance appears to be a direct consequence of the terminology adopted by the European 
Framework Agreement on telework of 16th July 2002, the first supra-national source for the regulation 
of the topic, which was transposed shortly after in the nation-wide legislation or collective agreements 
of the Member states.30 

 
30 It is worth mentioning that on June 28, 2022, ETUC, BusinessEurope, SGI Europe and SME United signed the 
ά{ƻŎƛŀƭ 5ƛŀƭƻƎǳŜ Work Programmeέ ŦƻǊ нлнн-2024, in which they agreed to review and update the 2002 
Agreement on Telework, considering digitalisation and the COVID-19 crisis. The new agreement will take the 
form of a legally binding agreement implemented via a Directive. The Programme is available at the following 
link: https://www.businesseurope.eu/sites/buseur/files/media/reports_and_studies/2022-06-
28_european_social_dialogue_programme_22-24_0.pdf.  

https://www.businesseurope.eu/sites/buseur/files/media/reports_and_studies/2022-06-28_european_social_dialogue_programme_22-24_0.pdf
https://www.businesseurope.eu/sites/buseur/files/media/reports_and_studies/2022-06-28_european_social_dialogue_programme_22-24_0.pdf
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Lǘŀƭȅ ŀƭǎƻ ǳǎŜǎ ǘƘŜ ǿƻǊŘ άǘŜƭŜǿƻǊƪέ to define ICT-based remote work (see Interconfederal Agreement 
of 9th June 2004): however, it needs to be underlined that, nowadays, the abovementioned term is not 
sufficient to describe all the ways through which the country regulates this new way of working. 

In 2017 the Italian Parliament issued a law (n. 81/2017) which as of today regulates the so-ŎŀƭƭŜŘ άŀƎƛƭŜ 
ǿƻǊƪέΣ ƛΦŜΦΣ ŀ ǿŀȅ ǘƻ ŎŀǊǊȅ ƻǳǘ ǇŀƛŘ ŜƳǇƭƻȅƳŜƴǘ ǇŀǊǘƭȅ ŦǊƻƳ ƻǳǘǎƛŘŜ ǘƘŜ ŜƳǇƭƻȅŜǊǎΩ ǇǊŜƳƛǎŜǎΣ Ǉƻǎǎƛōƭȅ 
through ǘƘŜ ǳǎŜ ƻŦ L/¢ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ƎǊŜŀǘ ŦƭŜȄƛōƛƭƛǘȅ ƻŦ ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ǿƻǊƪƛƴƎ 
hours.  

Considering the similarities between agile work and the abovementioned international definition of 
telework, ever since the publication of law No. 81/2017 Italian labor law experts have participated in 
an ongoing debate aimed at establishing the defining elements of those two different kinds of remote 
work: the interest for the identification of such criteria stems from the fact that the classification of a 
ǿƻǊƪƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇ ŀǎ άŀƎƛƭŜ ǿƻǊƪέ ƻǊ άǘŜƭŜǿƻǊƪέ Ƙŀǎ ƛƴŘŜŜŘ ǊŜƭŜǾŀƴǘ ŎƻƴǎŜǉǳŜƴŎŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ 
terms of OSHA requirements and ICT equipment. In the context of the described discussion, it is 
interesting to underline the positions, such as the one of M. Tiraboschi, Il lavoro agile tra legge e 
contrattazione collettiva, Diritto delle Relazioni industriali No. 4/2017, p. 945, according to whom agile 
work, is characterized by periodicity and regularity, is to be considered only as a way to define telework 
in the context of paid employment. 

!ŘŘƛƴƎ ǘƻ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ŀƳƻƴƎ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ ǘŜǊƳǎ άŀƎƛƭŜ ǿƻǊƪέ ŀƴŘ άǘŜƭŜǿƻǊƪέ ƛǎ ǘƘŜ 
ǿƛŘŜǎǇǊŜŀŘ ǳǎŜ ƻŦ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ άǎƳŀǊǘ ǿƻǊƪƛƴƎέ ƛƴ ǘƘŜ Lǘŀƭƛŀƴ ǇǳōƭƛŎ ŘŜōŀǘŜΣ ǿƘƛŎƘΣ ŘǳǊƛƴƎ ǘƘŜ 
COVID-19 pandemic, has been frequently adopted to define remote work carried out exclusively from 
ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ƘƻƳŜǎ to prevent infections in the workplace. 

However, according to M. Corso, Sfide e prospettive della rivoluzione digitale: lo smart working, Diritto 
delle Relazioni Industriali No. 4, 2017, p. 980 and many oǘƘŜǊ ŜȄǇŜǊǘǎΣ άǎƳŀǊǘ ǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊƛȊŜǎ 
instead a result-oriented and trust-based management style, which, excluding the perpetual control 
ƻŦ ǘƘŜ ŜƳǇƭƻȅŜǊ ƻƴ ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ŀŎǘƛǾƛǘƛŜǎΣ ŀƭƭƻǿǎ ǘƘŜ ƭŀǘǘŜǊ ǘƻ ǇƻǘŜƴǘƛŀƭƭȅ ŎŀǊǊȅ ƻǳǘ ƛǘǎ ǘŀǎƪǎ ŦǊƻƳ 
outside tƘŜ ŜƳǇƭƻȅŜǊǎΩ ǇǊŜƳƛǎŜǎ ŀƴŘ ƴƻǘ ǘƻ ōŜ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ ǇǊŜŘŜŦƛƴŜŘ ǘƛƳŜ ǎƭƻǘǎΥ ƛƴ ǘƘƛǎ ǎŜƴǎŜΣ 
following the perspective of the position paper by Assolombarda and ADAPT, Il Lavoro agile Oltre 
ƭΩŜƳŜǊƎŜƴȊŀΣ нлнмΣ ǇΦ млΣ ŀƎƛƭŜ ǿƻǊƪΣ ŀǎ ǊŜƎǳƭŀǘŜŘ ōȅ ƭŀǿ No. 81/2017, constitutes the legal equivalent 
of smart working.  

Therefore, as underlined by M. Biasi, Brevi spunti sul lavoro da remoto post-emergenziale, tra legge 
(lavoro agile) e contrattazione (smart working), Conversazioni sul lavoro a distanza, 2021, pp. 11-13,  
ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άǎƳŀǊǘ ǿƻǊƪƛƴƎέ Ƙŀǎ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŦǊƻƳ ǘƘŜ ƪƛƴŘ ƻŦ άƘƻƳŜ-based agile 
ǿƻǊƪέ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŘǳǊƛƴƎ ǘƘŜ /h±L5-19 pandemic in Italy, which, according to many, was 
characterized neither by a higher amount of time and space flexibility nor by an increased level of 
ǿƻǊƪŜǊǎΩ ŀǳǘƻƴƻƳȅΦ Research carried out by the Di Vittorio Foundation, Quando lavorare da casa è 
smart? 2020, p. 4 showed in fact that only 23% of the interviewed workers perceived that their way of 
working had significantly changed during the pandemic. 
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The comparison between the ways to carry out telework before and after the coronavirus emergency 
has also been the object of ample international scientific literature published in the last months, such 
as OECD, Exploring policy options on teleworking: Steering local economic and employment 
development in the time of remote work, 2020, pp. 7-9, which indeed ŘŜǎŎǊƛōŜǎ ǘƘŜ άƴŜǿ ŀǇǇǊƻŀŎƘ ǘƻ 
ǘŜƭŜǿƻǊƪέ ōǊƻǳƎƘǘ ŀōƻǳǘ ōȅ ǘƘŜ /h±L5-19 pandemic. 

First of all, the OECD report underlines that while before 2020, telework was mostly considered as a 
ƳŜŀƴǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ǿƻǊƪ-life balance, during the COVID-19 pandemic the very same 
instrument was primarily directed at preventing the spread of the said virus and, at the same time, 
ensuring business continuity.  

FoǊ ǘƘŜ ǎŀƳŜ ǊŜŀǎƻƴΣ ƛƴ ǘƘŜ ǿƻǊŘǎ ƻŦ ǘƘŜ h9/5Σ ǘŜƭŜǿƻǊƪ ƳǳǘŀǘŜŘ ŦǊƻƳ ŀƴ άǳƴŜǾŜƴƭȅ ǿƛŘŜǎǇǊŜŀŘ 
ƻǇǘƛƻƴέ ǘƻ ŀ άƭŀǊƎŜ-ǎŎŀƭŜ ǎƻƭǳǘƛƻƴέΥ ǘƘŜ ǎǇŜŎƛŦƛŎ Řŀǘŀ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ 
teleworkers in Europe during the pandemic will be analysed in the following sub-paragraph. 

However, according to the OECD, the COVID-19 pandemic is also to be considered as the spark that 
will cause a radical shift in the way telework is carried out in the future. 

If before the emergency, telework replicated the working conditions of the office to the largest extent 
possible and was therefore regulated through well-defined legal frameworks regarding working hours, 
working spaces, and ICT equipment, in the post-emergency phase telework could be defined as more 
άƻōƧŜŎǘƛǾŜ-baseŘέ ŀƴŘ άōƭŜƴŘŜŘέΦ ¢Ƙƛǎ ƴŜǿ ŀǇǇǊƻŀŎƘ, therefore, entails that employees will fulfill their 
tasks with greater time and space flexibility, working alternatively from home and the office, to 
maximize the productivity of the involved firms. 

In fact, according to the Joint Research Centre of the European Commission, Telework in the EU before 
and after the COVID-19: where we were, where we head to, 2020, p. 8, evidence shows that working 
ŦǊƻƳ ƘƻƳŜ ŘǳǊƛƴƎ άƴƻǊƳŀƭ ǘƛƳŜǎέ ƛƳǇǊƻǾŜǎ ǘƘŜ ǿƻǊƪŜǊǎΩ ǇǊƻŘǳŎǘƛǾƛǘȅΥ ǘƘŜ ǎŀƳŜ perspective seems to 
be shared by the Italian legislator since one of the mentioned reasons for the bolstering of agile work 
through law No. умκнлмтΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ǿƻǊƪŜǊǎΩ ǿƻǊƪ-life balance, is the 
άŜƴƘŀƴŎŜƳŜƴǘ ƻŦ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎέΦ 

Similar predictions to those of the OECD are to be found in a recent document by the ILO, Teleworking 
during the COVID-19 pandemic and beyond: A Practical Guide, 2020 aimed at advising both employees 
and employers on how to manage this new way of working.  

¢ƘŜ DǳƛŘŜ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ŎǳǊǊŜƴǘ άƴŜǿ ŜǊŀ ƻŦ ǘŜƭŜǿƻǊƪƛƴƎέΣ ƎǊŜŀǘƭȅ ŦŀŎƛƭƛǘŀǘŜŘ ōȅ ŘƛƎƛǘŀƭƛȊŀǘƛƻƴΣ 
advanced communication, and cloud technologies, will, first of all, require wider use of trust- and 
results-based management (p. 4): a similar view is shared by F. Contreras, E. Baykal, G. Abid, E-
Leadership and Teleworking in Times of COVID-19 and Beyond: What We Know and Where Do We Go, 
Frontiers in Psychology, 2020, ǿƘƻ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ƘŀƴŘƭƛƴƎ άǾƛǊǘǳŀƭ ǘŜŀƳǎέ ōƻǘƘ ƛƴ 
terms of maintaining group identity and monitoring the progress of teamwork (p.8). 
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On the other hand, however, the ILO underlines how telework will be also conceived as an extremely 
flexible way of working, modelled according to the individual preferences of the involved employees 
(p. 4). 

To summarize the hereby considered sources, it can be affirmed that, according to various 
international actors, the so-ŎŀƭƭŜŘ άǎƳŀǊǘ ǿƻǊƪέ ǿƛƭƭ ŀǎǎǳƳŜ ŀ ƭŜŀŘ ǊƻƭŜ ƛƴ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ƳƻŘŜƭǎ ƻŦ 
the future, considered on a global scale, while mƻǊŜ άǊƛƎƛŘέ ŦƻǊƳǎ ƻŦ ǘŜƭŜǿƻǊƪ ǿƛƭƭ ōŜ ƭŜŦǘ ōŜƘƛƴŘΦ 

1.3 Quantitative data analysis 

It fully comprehends the impact of the COVID-19 pandemic on telework, it appears crucial to compare 
the number of people who had already been teleworking before the coronavirus outbreak and the 
number of current teleworkers. 

In this sense, the already mentioned policy brief of the JRC of the EU Commission Telework in the EU 
before and after the COVID-19: where we were, where we head to, p. 1, states that in 2019 only 5,4% 
of the employed population in the European Union worked from home regularly and that that 
percentage had not increased since 2009: however, during the same time period, the share of people 
that occasionally worked from home had increased from 5,2% to 9%. 

According to the JRC, however, the percentage of regular and occasional teleworkers varied 
considerably among member states: Eurostat data showed that in 2019 the percentage of Italian 
teleworkers (5%), was considerably below the EU-27 average (15%), while, in Sweden, the teleworking 
ratio was around 35%.  

The reasons for those discrepancies could be firstly identified in the distribution of employment by 
firm size: since larger companies are more likely to adopt telework than smaller ones, countries with 
a large number of SMEs used to have lower teleworking percentages. Other factors, according to the 
JRC, could be identified in the variable rate of self-employment, in the different levels ƻŦ ǘƘŜ ǿƻǊƪŜǊǎΩ 
digital skills, and the various occupational composition of economic sectors (share of high-skilled 
occupations, management, and supervisory styles, different work organization models, etc.). 

Relying on similar considerations, the report by Eurofound, Teleworkability, and the COVID-19 crisis: a 
new digital divide? 2020, p.18 traces a profile of the typical person that was likely to work remotely 
before the coronavirus outbreak: that is, an experienced, autonomous, highly educated, and well-paid 
knowledge worker, who had a high-level job in the service sector. 

Mentioning the economic sector of occupation of the typical teleworker appears crucial, since the very 
same paper, quoting data from the EU Labor Force Survey carried out by Eurostat in 2018, underlines 
how the distribution of occasional and regular teleworkers in the Member States varied considerably 
among different economic sectors: for this report, it needs to be mentioned that, while in high and 
medium-high tech manufacturing, the general percentage of teleworkers in 2018 was around 15%, 
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more than 40% of workers in IT and other communication services carried out remotely at least part 
of their work. 

 

Figure 3: Prevalence of telework by sector, EU-27, 2018. 

Source: Eurofound, Teleworkability and the COVID-19 crisis: a new digital divide? 2020, p. 10 

Ever since the beginning of the COVID-19 pandemic, international organizations have been carrying 
out specific research aimed at registering the shifts in the number and in the distribution of 
teleworkers during that peculiar period. Eurofound, for example, has been keeping track of those data 
through various rounds of an e-survey called Living, working and COVID-19, whose results are 
periodically published in detailed factsheets. 

The first of those factsheets, dating back to April 2020, showed that 37% of those currently working in 
thŜ 9¦ ǎǘŀǊǘŜŘ ǘŜƭŜǿƻǊƪƛƴƎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǇŀƴŘŜƳƛŎΥ ƛƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ άŜƳŜǊƎŜƴŎȅ 
ǘŜƭŜǿƻǊƪŜǊǎ ƛƴ Lǘŀƭȅέ ǿŀǎ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ 9¦ ŀǾŜǊŀƎŜΣ ŜȄŎŜŜŘƛƴƎ пл҈ ƻŦ ǘƘŜ ǿƻǊƪŦƻǊŎŜ (Eurofound, 
Living, working and COVID-19 First findings ς April 2020, p. 5). 
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Figure 4: Proportion of workers who started teleworking as a result of COVID-19 by country, 2020  

Source: Eurofound, Living, working and COVID-19 First findings ς April 2020, p. 5 
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The results of the first round of the e-survey also showed that, while most of the people (56%) who 
worked remotely during the first part of the coronavirus outbreak had already experienced telework 
before, 24% had never worked from home before the pandemic. 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŦƛǊǎǘ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ǊƻǳƴŘ ƻŦ 9ǳǊƻŦƻǳƴŘΩǎ e-survey form part of a more structured 
research report, published in September 2020. Compared to the first factsheet, the mentioned report 
also contains data related to the gender, age, occupational sector, level of education, and geographical 
area of the people who have worked remotely during the pandemic. 

The thereby described profile of the typical emergency teleworker is fairly similar to that of the pre-
coronavirus teleworker, i.e., urban-based, white-collar, well-educated, employed in the service sector: 
for this report, it is important to note that only around 30% of industrial workers performed their job 
remotely during the first half of 2020 (Eurofound, Living, working and COVID-19, 2020, p. 33). 
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Figure 5: Working from home during COVID-19, EU27 (%), 2020  

Source: Eurofound, Living, working and COVID-19, 2020, p. 33 

Recent Eurostat data providing information regarding the geographical distribution of telework in 2020 
confirms the abovementioned statements. According to Eurostat, Eurostat Regional Yearbook, 2021 
edition, p. 74, the fact that the most striking increases in the rate of teleworkers were concentrated in 
the capital regions and other urban European regions indeed reflects their economic structure, which 
provides greater teleworking opportunities for those employed in professional, financial, information 
and communication, education, and government sectors.  
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Figure 6: Annual change in the share of persons usually working from home, 2020 (percentage points, people in employment aged 20-64 
years, by NUTS 2 regions). 

Source: Eurostat, Eurostat Regional Yearbook, 2021 edition, p. 75 
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The third round of the e-surveys was carried out during March 2021, a period in which EU countries 
were still experiencing various levels of restrictions.  

IƻǿŜǾŜǊΣ 9ǳǊƻŦƻǳƴŘΩǎ ƭŀǎǘ ŦŀŎǘǎƘŜŜǘ ǊŜǇƻǊǘǎ ŀ ǎǘŜŜǇ ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ǘŜƭŜǿƻǊƪƛƴƎ ƛƴ ǾŀǊƛƻǳǎ 
member states, with a general increase in the proportion of people who started to work again 
exclusively fǊƻƳ ǘƘŜ ŜƳǇƭƻȅŜǊǎΩ ǇǊŜƳƛǎŜǎΥ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŘǊƻǇ ƛƴǘŜǊŜǎǘŜŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ 
carrying out their professional performances only from home, especially in Italy, whose rate of full-
time teleworkers decreased from 48% to 26% (Eurofound, Living, working and COVID-19 (Update April 
2021): Mental health and trust decline across EU as pandemic enters another year, 2021, p. 2). 

To complete the present overview of the data regarding telework before and after the COVID-19 
pandemic, and, notably, its focus on the Italian case, it appears also necessary to refer to publications 
ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ƴŀǘƛƻƴŀƭ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ǎƻǳǊŎŜǎΣ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ƻŦ ǘƘŜ Lǘŀƭƛŀƴ bŀǘƛƻƴŀƭ .ŀƴƪ ό.ŀƴŎŀ ŘΩLǘŀƭƛŀύΣ 
where D. Depalo and F. Giorgi, compare data regarding telework31 in the private sector before and 
ŀŦǘŜǊ ǘƘŜ ǇŀƴŘŜƳƛŎΣ Ƴŀƛƴƭȅ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ǎŀƳŜ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ ƻōƧŜŎǘ ƻŦ 9ǳǊƻŦƻǳƴŘΩǎ 
e-surveys (D. Depalo, F. Giorgi, Il lavoro da remoto in Italia durante la pandemia: I lavoratori del settore 
privato, 2021). 

Firstly, the Italian National Bank researchers affirm that, in the second trimester of 2020, more than 
14% of the workers of the private sector worked remotely. This constitutes a large increase compared 
to the 1,5% of the same period of 2019: in only one year, the total number of teleworkers of the 
country went from less than 200.000 to around 1,8 million (p. 3). 

Similarly to the EU-wide reports, the report points out that the increase of the teleworking rate has 
been larger among workers with a high level of education, who work in large firms and who occupy 
managerial positions: however, the Italian case is also characterized by the fact that, during the COVID-
19 pandemic, the increase in the number of women performing agile work (15,4%) was higher than 
that of men (4,1%) (p. 3). 

 
31 ¢ƘŜ ŀǳǘƘƻǊǎ Ƴƻǎǘƭȅ ǊŜŦŜǊ ǘƻ άŀƎƛƭŜ ǿƻǊƪέΦ Lƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘŜǊƳƛƴƻƭƻƎȅ ǊŜƎŀǊŘƛƴƎ 
remote work in Italy, see paragraph 2. 
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Figure 7: Gender division regarding smart workers, 2019-2020  

Source: D. Depalo, F. Giorgi, Il lavoro da remoto in Italia durante la pandemia: i lavoratori del settore privato, 2021, p. 3. ό!ǳǘƘƻǊǎΩ 
elaboration on data from ISTAT, Labor Force Survey) 

Moreover, while confirming the European data according to which the largest percentage of 
teleworkers, before and after the pandemic, belong to the service sector, the report links this 
circumstance to the fact that the mentioned sector has a high degree of so-ŎŀƭƭŜŘ άǘŜƭŜǿƻǊƪŀōƛƭƛǘȅέΣ 
i.e., entails a large number of professions which can easily be carried out remotely. The report 
underlines that in sectors with a low degree of teleworkability, like that of accommodation and food 
ǎŜǊǾƛŎŜ ŀŎǘƛǾƛǘƛŜǎΣ ǘƘŜ ǘŜƭŜǿƻǊƪŜǊǎΩ Ǌŀǘƛƻ ƛƴ нлнл ǊŜƳŀƛƴŜŘ ŎƭƻǎŜ ǘƻ ǘƘŀǘ ƻŦ нлмфΣ ǿƘƛƭŜ ƛƴ ƘƛƎƘƭȅ 
teleworkable sectors the number of remote workers greatly increased (p. 3). 

To ŎŀƭŎǳƭŀǘŜ ǘƘŜ άǘŜƭŜǿƻǊƪŀōƛƭƛǘȅέ ƻŦ ŘƛŦŦŜǊŜƴǘ ƧƻōǎΣ ǘƘŜ ŀǳǘhors use a composite index created by T. 
Barbieri, G. Basso, and S. Scicchitano, Italian workers at risk during the Covid-19 epidemic, Questioni 
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di Economia e Finanza, 2020, pp. 7-8, calculated based on the following factors: i) importance of 
performing general physical activities (considered reversely); (ii) importance of working with 
computers; (iii) importance of maneuvering vehicles, mechanical vehicles or equipment (considered 
reversely); (iv) requirement of face-to-face interactions (considered reversely); (v) dealing with 
external customers or with the public (considered reversely); (vi) physical proximity (considered 
reversely); (vii) time spent standing (considered reversely). 

A partially different approach was used by the European researchers who wrote the already 
mentioned working paper by Eurofound (Teleworkability and the COVID-19 crisis: a new digital divide?, 
нлнлύΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǿƘƛŎƘ ǘƘŜ ǊŀǘŜ ƻŦ άǘŜƭŜǿƻǊƪŀōƛƭƛǘȅέ ƻŦ ŀ Ƨƻō ǎƘƻǳƭŘ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻƴ 
three main factors, i.e., the prevalence of physical tasks (generally not teleworkable), social interaction 
tasks, (partially teleworkable) information-processing tasks (completely teleworkable). 

Through this research method, the abovementioned working paper showed how the share of 
potentially teleworkable jobs in the EU (around 37%) is much greater than the actual teleworking rate 
before the coronavirus outbreak (15%) (p. 48).  

Similarly to the Italian report, Eurofound shows how the rate of teleworkability varies among economic 
sectors: for this report, it is necessary to underline how, in the EU, the manufacturing sector entails a 
low degree of teleworkable jobs (slightly over 20%), while almost 70% of the activities of the 
information and communication sector can be performed remotely (pp. 50-51). The data regarding 
teleworkable jobs in different economic sectors appear to influence also the future diffusion of 
telework: according to an OECD study conducted on job postings regarding remote jobs published from 
January 2019 to September 2021, telework in the future will be mostly diffused in skill and digital-
intensive sectors, such as IT-related services and insurance (P. Adrian et al., Will it stay or will it go? 
Analysing developments in telework during Covid-19 using online job postings data, OECD productivity 
working papers, 2020, No. 30, p. 5).  
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Figure 8: Teleworkability in EU27 by sector, 2020  

Source: Eurofound, Teleworkability and the COVID-мф ŎǊƛǎƛǎΥ ŀ ƴŜǿ ŘƛƎƛǘŀƭ ŘƛǾƛŘŜΚ нлнлΣ ǇΦ рм ό!ǳǘƘƻǊǎΩ ŜƭŀōƻǊŀǘƛƻƴ ƻŦ Řŀǘŀ ŦǊƻƳ 
Eurofound, Labor Force Survey, COVID-19 working group)  
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The impact of digitalization on European SMEs 

On March 10th, 2021, the European Commission published a Communication called ά!ƴ {a9 {ǘǊŀǘŜƎȅ 
ŦƻǊ ŀ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ŘƛƎƛǘŀƭ 9ǳǊƻǇŜέ, aimed at enabling European SMEs to participate in the so-called 
άƧǳǎǘ ǘǊŀƴǎƛǘƛƻƴέ32 towards sustainability and digitalization. 

The attention of the EU Commission towards SMEs is first of all justified by the fact that they constitute 
άǘƘŜ ōŀŎƪōƻƴŜ ƻŦ ǘƘŜ 9¦ ŜŎƻƴƻƳȅέΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ƻŦ ƛǘǎ D5t (p.1), two-thirds of total 
employment33 , and 99% of Europe's businesses:34 enhancing their level of productivity and boosting 
their innovation processes appears therefore crucial to support the economic growth of the European 
Union in the next decades. 

It needs to be noted, however, that the action of EU institutions finds its reasons also in the large gap 
in the use of digital technology currently present between large enterprises and SMEs.  

The Digital Economy and Society Index (DESI) published by the European Commission in 2020 shows in 
fact that, on a European level, the abovementioned gap does not only interest complex technologies, 
such as advanced cloud or big data applications, but also basic digital solutions like enterprise resource 
planning software packages (ERP) or e-commerce (p. 16). 

 

 
32 The first Communication of the 2020 EU Commission, describing its plans for the upcoming 5 years, is called A 
strong social Europe for just transitions, January 14, 2020. 
33 This data is available at the following link https://www.digitalsme.eu/digital/uploads/Skills-for-SMEs-Strategy-
2030.pdf  
34 This data is available at the following link https://ec.europa.eu/growth/smes_en. 

https://www.digitalsme.eu/digital/uploads/Skills-for-SMEs-Strategy-2030.pdf
https://www.digitalsme.eu/digital/uploads/Skills-for-SMEs-Strategy-2030.pdf
https://ec.europa.eu/growth/smes_en
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Figure 9: Digital Intensity Index indicators tracking digitization processes (% enterprises), 2019 

Source: European Commission, DESI Index 2020 (Elaboration on data from Eurostat, Community survey on ICT usage and e-commerce in 
enterprises 

According to the mentioned source, one of the main reasons for this discrepancy must be identified in 
the low level of digital literacy among owners, managers, and workers of SMEs (p. 12).  

This view appears to be shared by extensive research conducted on the matter ever since the first 
decade of the century: for example, see OECD, ICT, E-Business and SMEs, 2004, which already identified 
ƻƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ ōŀǊǊƛŜǊǎ ǘƻ ǘƘŜ ǳǎŜ ƻŦ L/¢ ƛƴ {a9ǎ ƛƴ ǘƘŜ ƭŀŎƪ ƻŦ άƛƴǘŜǊƴŀƭ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŎŀǇŀōƛƭƛǘƛŜǎέΣ 
ōǳǘ ŀƭǎƻ ƻŦ άƳŀƴŀƎŜǊƛŀƭ ǳƴŘŜǊǎǘŀƴding and skills for e-ōǳǎƛƴŜǎǎέ όǇǇΦ нн-23). 

This and other similar studies are mentioned in the context of a survey carried out among European 
and American SMEs (L. Arendt, Barriers to ICT adoption in SMEs: how to bridge the digital divide? 
Journal of Systems and Information Technology, 2008). The results of the survey, together with the 
ŀōƻǾŜƳŜƴǘƛƻƴŜŘ ƭƛǘŜǊŀǘǳǊŜΣ ōǊƻǳƎƘǘ !ǊŜƴŘǘ ǘƻ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ ŦƻǊ ǘƘŜ άŘƛƎƛǘŀƭ ŘƛǾƛŘŜέ 
between SMEs and larger firms is not the lack of funds or access to the technology but the relatively 
low quality of human capital of SMEs, i.e., their lack of knowledge and skills (p. 106). 

Naturally, the shortcomings of digital skills in SMEs do not constitute the only factor causing the 
abovementioned gap in the use of digital technology.  

As underlined by a recent report of the Directorate-General for Research and Innovation of the 
European Commission, focusing mainly on the manufacturing sector (Capitalising on the benefits of 
Research & Innovation Projects for Policy: The 4th Industrial Revolution, 2018), the diffusion of 
advanced production technologies brought about by digitalization can be sometimes hindered by their 
ŜƭŜǾŀǘŜŘ ŎƻǎǘΣ ǘƘŜ ŦƛǊƳǎΩ ƭƛƳƛǘŜŘ ǊŜǎƻǳǊŎŜǎ ƻǊ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŀōƻǳǘ Řŀǘŀ ǎŜŎǳǊƛǘȅ όǇΦ млύΥ ǘƘƻǎŜ ŜƭŜƳŜƴǘs 
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seem to affect mostly smaller companies, given that 90% of SMEs consider themselves lagging in digital 
innovation, compared to 60% of large industries (p. 22). 

According to the ILO, another important factor that may hinder the use of digital technology in SMEs 
is their so-ŎŀƭƭŜŘ ά[ƻǿ ŀŘƻǇǘƛƻƴ ǊŜŀŘƛƴŜǎǎέΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ Ǌƛǎƪ ƻǊƛŜƴǘŀǘƛƻƴ ōȅ 
ǘƘŜ ƳŀƴŀƎŜƳŜƴǘΣ ǘƘŜ ƭƻǿ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŘƛƎƛǘŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ ǘƘŜ ƭŀŎƪ ƻŦ άǎŜƭŦ-ŜŦŦƛŎŀŎȅέ 
i.e. confidence of the SME owner and staff to use them productively (ILO, Small goes digital - How 
digitalization can bring about productive growth for micro and small enterprises, 2021, pp.30-31). 

However, the persistence of the problem related to the general lack of digital skills in SMEs has been 
considered cause for a deeper analysis: the next section of this report, therefore, will be focused on 
the shortcomings of the digital skills of SMEs personnel and the measures adopted to foster their 
development, both on a national and international level. 

1.4 Fostering the development of digital skills in SMEs 

As already underlined in the previous paragraph, the European Commission has recently taken action 
to strengthen the skills of the workforce of SMEs, therefore enabling them to adapt to the continuous 
challenges of the contemporary labor market, characterized by the rapidity of change of taste and 
technology (T. Lange, M. Ottens, A. Taylor, SMEs and barriers to skills development: a Scottish 
perspective, Journal of European Industrial Training, 2000, p. 5). 

The importance of skills development is also highlighted in the so-called European skills agenda for 
sustainable competitiveness, social fairness and resilience, 2020, which sets ambitious objectives 
related to the up-and reskilling of the European workforce to be reached by 2025, and underlines how 
reaching these goals is particularly crucial for the competitiveness of SMEs (p. 3): a similar view appears 
to be shared by academic research, which is nearly unanimous in affirming that companies that are 
not able to develop their competences and knowledge assets accordingly to the external environment 
risk a sharp decline in their economic performance (P. Gubitta, D. Nicolai, [ΩƛƴƴƻǾŀȊƛƻƴŜ ƴŜƭƭŜ ƛƳǇǊŜǎŜΥ 
ŎƻƴǎƛŘŜǊŀȊƛƻƴƛ ƎŜƴŜǊŀƭƛ Ŝ Ǌƛǎǳƭǘŀǘƛ Řƛ ǳƴΩƛƴŘŀƎƛƴe nelle piccole imprese, Microimpresa, 2013, pp. 79-80, 
A. Bruzzo, Per la trasformazione digitale delle Micro-taL ƛƴ LǘŀƭƛŀΣ vǳŀŘŜǊƴƛ Řƛ ǊƛŎŜǊŎŀ ǎǳƭƭΩŀǊǘƛƎƛŀƴŀǘƻ, 
2020, p. 337). 

However, according to A. Halvarsson Lundkvist, M. Gustavsson, Conditions for Employee Learning and 
Innovation ς Interweaving Competence Development Activities Provided by a Workplace Development 
Programme with Everyday Work Activities in SMEs, in Vocations and Learning, 2018, p. 46, skills 
development in SMEs is especially challenging, seeing that the conditions for its success appear to be 
different from those in larger enterprises: the authors identify one of the main reasons for the difficulty 
ƻŦ {a9ǎ ǘƻ ǳǇƎǊŀŘŜ ǘƘŜƛǊ ǿƻǊƪŜǊǎΩ ǎƪƛƭƭǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎŜǎ ƛƴ ǘƘŜ ƭŀŎƪ ƻŦ ŎǳǎǘƻƳƛȊŜŘ ǾƻŎŀǘional 
education or training specifically focused on the needs and characteristics of smaller companies. 
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These findings appear to be acknowledged by the European Union, which has therefore been carrying 
out initiatives specifically directed at skills development in SMEs for a long time now: naturally, the 
lightning-fast technological progress of the last years, further boosted by the COVID-19 pandemic of 
2020, has recently brought the EU institutions to adopt initiatives predominantly aimed at fostering 
digital skills. 

An extensive overview of these initiatives can be found in the Final report of the study by Capgemini 
Invent, European DIGITAL SME Alliance, Technopolis Group, Skills for SMEs - Supporting specialized 
skills development: Big Data, Internet of Things and Cybersecurity for SMEs, 2019 written by in the 
context of a tender issued by the European Commission and EASME35.  

The report notably focuses on initiatives which, despite their differences in terms of focus areas, target 
groups, approach, and research methods, share the objectives of deepening the understanding of skills 
needs in European firms and piloting solutions to solve the related issues: according to the study, five 
ƻŦ ǘƘƻǎŜ ƛƴƛǘƛŀǘƛǾŜǎ ŀǊŜ άǇŀǊǘƛŎǳƭŀǊƭȅ ǊŜƭŜǾŀƴǘέ ŦƻǊ {a9ǎ όIT Professionalism, Digital Skills, and Jobs 
Coalition, ENISA Network, Digital Innovation Hubs and makes me </digital>) (pp. 92-93). 

The Skills for SMEs Final Report also stresses the importance of sector-based initiatives, notably to 
stimulate skills development through the cooperation of several stakeholders such as businesses, 
trade unions, education and training institutions (p. 94).  

One of the most important sectoral initiatives funded by the European Commission is the so-called 
Blueprint for sectoral cooperation on skills, firstly part of the Skills Agenda for Europe 2016 and recently 
expanded within the Pact for Skills of the Updated Skills Agenda 2020. 

The first phase of a Blueprint project entails an assessment of skills gaps in specific economic sectors 
carried out by the 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ ǿƘƛŎƘ ǿƛƭƭ ǘƘŜƴ ǎŜƭŜŎǘ ǎǇŜŎƛŦƛŎ άǎƪƛƭƭǎ ŀƭƭƛŀƴŎŜǎέ ǘƘǊƻǳƎƘ ŀ Ŏŀƭƭ 
ŦƻǊ ǇǊƻǇƻǎŀƭǎΦ ¢ƘŜ ŀƭƭƛŀƴŎŜǎ ŀǊŜ ŎƻƳǇƻǎŜŘ ƻŦ ǊŜƭŜǾŀƴǘ άǎǘŀƪŜƘƻƭŘŜǊǎέ ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎŜŎǘƻǊǎ ƛƴ the 
object, such as businesses, trade unions, research, education and training institutions, public 
authorities. The chosen alliances will at this point have to develop a skills strategy, identify priorities, 
and propose concrete solutions to support the overall growth of the sector. 

Given the specific focus of this report, i.e., the state-of-art of skills development in the metallurgy 
ǎŜŎǘƻǊΣ ƛǘ ƴŜŜŘǎ ǘƻ ōŜ ǳƴŘŜǊƭƛƴŜŘ ǘƘŀǘ 9ǳǊƻǇŜŀƴ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŀƭƭƛŀƴŎŜǎ ƛƴ ǘƘŜ ǎŜŎǘƻǊǎ ƻŦ ŀǳǘƻƳƻǘƛǾŜΣ 
additive manufacturing, steel industry, software services, and microelectronic manufacturing are 
currently active.36 

 
35 Executive Agency for Small and Medium-sized Enterprises, which as of April 1, 2021, has been recently 
substituted by EISMEA (European Innovation Council and Small and Medium-sized Enterprises Executive Agency. 
36 The information on the Blueprint project was retrieved on the European Commission website, at this address: 
https://ec.europa.eu/social/main.jsp?catId=1415&langId=en  

https://ec.europa.eu/social/main.jsp?catId=1415&langId=en
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1.5 Insights from the metallurgy sector in Italy and Europe  

Correspondingly to what has already been observed in the European context, the digitalization of 
Italian SMEs appears fundamental for the economic future of the country: according to the 
abovementioned research by A. Bruzzo, if the level of digitalization of Italian SMEs reached that of 
German SMEs the Italian GDP could increase by 7 points (p. 338), thus sensibly facilitating the 
economic recovery after the COVID-19 pandemic. 

Following this reasoning, it appears therefore necessary to provide a sufficiently detailed description 
of the state of the art of digitalization in Italian SMEs, also through the analysis of some quantitative 
data on the matter. 

Firstly, it needs to be underlined how, according to the already mentioned DESI Index of 2020, Italy 
appears to be sensibly below average in terms of digitalization compared to the other countries of the 
EU: for this report, it appears particularly relevant that, considering the human capital factor 
όŎƻƳǇƻǎŜŘ ƻŦ άƛƴǘŜǊƴŜǘ ǳǎŜǊ ǎƪƛƭƭǎέ ŀƴŘ άŀŘǾŀƴŎŜŘ ǎƪƛƭƭǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘέύΣ Lǘŀƭȅ ŀǇǇŜŀǊǎ ǘƻ ōŜ ǘƘŜ 
third last EU Member State. 

 

Figure 10: Human capital dimension (Score 0-100), 2021  

Source: European Commission, DESI 2021 

As easily predictable, similar data can be observed when focusing on the situation of Italian SMEs. 
According to F. Pascucci, V. Temperini, Trasformazione digitale e sviluppo delle PMI. Approcci strategici 
e strumenti operativi, 2017, p. 13, the percentage of Italian small (10%) and medium (24%) enterprises 
that invested in the digital upskilling of their workforce in 2016 was below the EU average (respectively 
18% and 39%), confirming a previously existing trend.  






























































