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About this document  

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛǎ ǘƘŜ Cƛƴŀƭ wŜǇƻǊǘ ƻŦ ǘƘŜ ǎǘǳŘȅ άVision, Roadmap and Foresight Scenarios for Europe 
2012-2020έΣ ƻǊ ǎƘƻǊǘ ϦŜ{ƪƛƭƭǎ VISION".  

Disclaimer  

The views expressed in this report are those of the authors and do not necessarily reflect those of 
the European Commission. Neither the European Commission nor any person acting on behalf of 
the Commission is responsible for the information provided in this document. 

 

About VISION   

The VISION project on e-skills Vision, Roadmap and Foresight Scenarios provides sound, unbiased 
empirical evidence on how the supply and demand for different types of ICT-related skills is 
evolving in Europe under different socio-economic scenarios. This will allow the European 
Commission to prepare for targeted policy initiatives and encourage and facilitate the dialogue and 
cooperation between policy makers and relevant stakeholders at the EU and national levels about 
the implications and required actions to be taken to address current as well as anticipated skills 
gaps and shortages and to help reducing innovation skills shortages, gaps and mismatches in 
Europe. The study design required a combination of different data collection techniques, the 
application of foresight scenario techniques, and statistical modelling of the data for the various 
scenarios. The work was addressed to the development of foresight scenarios and a forecasting of 
e-skills demand and supply until 2020, a vision report and the development of a policy roadmap for 
future action in this area. It had a dual focus on ICT practitioner and professional skills on the one 
hand and e-leadership skills on the other. 

About empirica GmbH  

empirica is an internationally active research and consulting firm concentrating on concept 
development, the application and development of new information and communication technology 
and the information society. The institute has a permanent staff from a range of disciplines, 
including economic, social and political sciences, IT engineering and computer science. This mix of 
qualifications combined with a well established network of international partners allows easy 
formation of interdisciplinary and international teams well tuned to study implications of the 
information society for citizens, businesses and governments. 
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53111 Bonn 
Germany 
Tel: (49-228) 98530-0 * e-Mail: info@empirica.com * Web: www.empirica.com  
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1 Executive summary  
The key objective of this study is to help reduce innovation skills shortages, gaps and mismatches 
in Europe, by providing sound, unbiased empirical evidence on how the supply and demand for 
different types of ICT-related skills is evolving in Europe under different socio-economic scenarios. 
A sufficient skills base in this domain is an important enabler for competitiveness and innovation in 
Europe. The evidence delivered by this study shall encourage and facilitate the dialogue and 
cooperation between policy makers and relevant stakeholders at the EU and national levels about 
the implications and required actions to be taken to address current as well as anticipated skills 
gaps and shortages. 

A special focus of the study is on higher-level innovation skills (which we call άŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎέύ 
next to the analysis of the supply-demand developments for ICT practitioner and ICT user skills. 

Definition 

Already in 2004, the European e-{ƪƛƭƭǎ CƻǊǳƳ ƛƴ ƛǘǎ ǎȅƴǘƘŜǎƛǎ ǊŜǇƻǊǘ ƻƴ άŜ-Skills for Europe: Towards 
нлмл ŀƴŘ ōŜȅƻƴŘέ ŘŜǾŜƭƻǇŜŘ ŀƴ Ŝ-skills framework and definition, which has been adopted in the 
ǇǊŜǎŜƴǘ ǎǘǳŘȅΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŀǘ ŘŜŦƛƴƛǘƛƻƴ ǘƘŜ ǘŜǊƳ άŜ-ǎƪƛƭƭǎέΥ ΨŜƴŎƻmpasses a wide range of 
capabilities (knowledge, skills and competences) and issues with an e-skills dimension span over a 
number of economic and social dimensions. The ways individuals interact with ICT vary 
considerably, depending on the work organisation and context of a particular employer, or home 
environmentΩ. 

The focus in the present study has been ƻƴ ΨL/¢ ǇǊŀŎǘƛǘƛƻƴŜǊ ǎƪƛƭƭǎΩ ŀƴŘ ΨŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎΩ ǿƘŜǊŜōȅ 
for the former the past developments and current status in terms of demand and supply are 
presented followed by scenario-based forecasts of the development until 2020. It is complemented 
ōȅ ŀ ǇǊŀƎƳŀǘƛŎ ŀƴŘ ŀǇǇƭƛŜŘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳ ΨŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎΩ, allowing for a first ballpark 
estimation of their prevalence and incidence in Europe. 

Status Quo of e-skills demand and supply in Europe 

The ICT workforce in Europe in 2011 amounted to 6.671 million, which is 3.1% of the overall 
workforce. 5.25 million of these come from the occupational groups representing ICT practitioners 
and 1.42 million can be described ICT professionals at management level and include CIOs, ICT 
operations managers, project managers but also those ICT workers responsible for planning and 
strategy such as enterprise architects, systems analysts and ICT consultants. 

If we include the ICT mechanics and manual worker skills, 3.7% of the European Labour Force, or 
more than eight million workers in the EU are ICT professionals, based on job classifications used in 
the Labour Force Surveys. The share can go up to 6 percent in some countries. 

Of these ICT professionals, one in six is holding a highly skilled Management and / or Business 
Architecture level skills position but the vast majority can be found in the core group of ICT 
practitioners (for definitions see annex 1). 

The ICT workforce in Europe has been growing over the past decades and will continue to grow in 
the future. There has been a steady increase in the number of ICT practitioners in the workforce. 

                                                           

1
  For our model calculations, we were encouraged by the experts attending our validation workshops to 

include in our model a 2% natural unemployment rate. We therefore speak in this report sometimes of a 

6.67 million workforce and sometimes of 6.53 million jobs (equalling 98% of 6.67 million). 6.67 million is 

ǘƘŜ ƴǳƳōŜǊ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ 9ǳǊƻǎǘŀǘΩǎ [ŀōƻǳǊ CƻǊŎŜ {ǳǊǾŜȅ ŘŀǘŀōŀǎŜ ǿƘƛŎƘ Ŏƻǳƴǘǎ ǇŜƻǇƭŜ ŀŎŎƻǊŘƛƴƎ ǘƻ 

their occupation. 
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And there is no indication that this trend will change. The annual growth of ICT employment has 
remained very robust throughout the crisis so far. 

 

Figure: ICT workforce definition and size 2011 ς mapped against CWA-ICT profiles 

 
Source ICT profiles: ftp://ftp.cen.eu/CEN/Sectors/List/ICT/Workshops/EU_ICT_Professional_Profiles_DRAFT_CWA.pdf. 

Source of mapping: empirica. Data: Eurostat LFS, averages of 2011q1 and 2011q2. Assumptions and imputations apply. 

 

From 2000 to 2010, the ICT workforce grew at an average annual rate (CAGR) of 4.26%. Even at the 
times of the economic and financial crisis, which Europe is undergoing since late 2008, growth 
remained at 2.65%. The labour market seems to absorb all ICT graduates even through the crisis.  
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Figure: ICT workforce growth 2000-2011 

 
 

Source: Eurostat LFS. Narrow definition: 2000-2010 ISCO-уу ƎǊƻǳǇǎ нмоΣ омнΥ ά/ƻƳǇǳǘƛƴƎ ǇǊƻŦŜǎǎƛƻƴŀƭǎά ŀƴŘ α/ƻƳǇǳǘŜǊ 
ŀǎǎƻŎƛŀǘŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎάΦ .ǊŜŀƪ ƛƴ ǎŜǊƛŜǎ нлммΥ L{/h-лу ƎǊƻǳǇǎ нр άL/¢ ǇǊƻŦŜǎǎƛƻƴŀƭǎέΣ ор άLƴŦƻǊƳŀǘƛƻƴ ŀƴŘ 

ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǘŜŎƘƴƛŎƛŀƴǎάΦ 

Interest in pursuing ICT careers seems to be diminishing among younger generations. The number 
of computer science graduates was growing in the past, but has been in continuous decline in 
Europe since 2005. Even more, the speed of decline is what makes the situation rather dramatic 
with the number of ICT graduates from university decreasing even more drastically than expected. 

The effect of the decrease in the number of entrants to the ICT workforce is intensified in Europe 
by an increasing number of exits as ICT practitioners leave the workforce. 

The most dramatic increase can be observed in the UK. In this country the number of graduates in 
2009 decreased to just 68% of those who had graduated in 2006. Decreases can also be observed in 
most of the other countries. Consequently, it is likely that e-skills excess demand will increase 
rather significantly when the current economic crisis ends. 

Today, demand for ICT workers is outnumbering the supply. The results of a representative 
ŜƳǇƛǊƛŎŀ ǎǳǊǾŜȅ ƻŦ /LhΨǎ ŀƴŘ Iw ƳŀƴŀƎŜǊǎ ƛƴ ŜƛƎƘt European countries in 2012 show that the excess 
demand for e-skills, i.e. ICT professionals and practitioners, extrapolated to the whole of Europe 
(EU-27) can be estimated at around 255,000 in 2012. This is the number given by CIOs and HR 
managers in European organisations for the number of vacancies in ICT-related occupations. 

Among these, we find a demand of about 72,000 vacancies for the EU-нт ŦƻǊ άL/¢ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 
ōǳǎƛƴŜǎǎ ŀǊŎƘƛǘŜŎǘǳǊŜέ ǎƪƛƭƭǎ ŀƴŘ ŀōƻǳǘ м83Σллл ŦƻǊ ά/ƻǊŜ L/¢ ǇǊŀŎǘƛǘƛƻƴŜǊǎέ ŀƴŘ άhǘƘŜr ICT 
ǘŜŎƘƴƛŎƛŀƴǎέ ƧƻōǎΦ 

It has been speculated that while demand for ICT practitioners and professionals massively 
exceeded supply in the boom phase of recent years, the current economic crisis would be 
suppressing demand to the extent that demand and supply of e-skills are close to numerical 
balance. However, these figures suggest that demand for ICT practitioners and professionals 
remains high, albeit geographically biased due to differences in the economic cycles. 

70% of vacancies can be found in SMEs, which demand ICT skills in much greater aggregate 
numbers than large enterprises. SMEs have much larger problems in recruiting the relevant e-
skilled professionals needed than larger organisations. There is no indication for this situation to 
change. 
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Future e-skills demand will increasingly occur in higher-level ICT jobs including the management, 
planning and strategy and ICT development specialist occupations and less in ICT support, delivery 
and operation, i.e. infrastructure type occupations. 

Scenario-baǎŜŘ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ ΨL/¢ ǇǊŀŎǘƛǘƛƻƴŜǊ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎƪƛƭƭǎΩ ƛƴ 9ǳǊƻǇŜ нлмн-2020 

The focus of the e-skills demand and supply forecasting is on ICT professionals (i.e. management 
level ICT occupations and practitioner level ICT occupations).  

Forecasting was done for different scenarios each of which is ŘŜǎŎǊƛōƛƴƎ ŀ ΨǇƻǎǎƛōƭŜ ŦǳǘǳǊŜΩ ƛƴ 
Europe.  Five scenarios were initially created such that each of them should be comparably realistic 
or likely. In addition, two synthesis scenarios summarising consensus were produced as the 
outcome of a consultation and validation process. 

The scenarios vary the different input factors of the model for future demand and supply, such as 
the number of ICT graduates, the number of graduates from other disciplines, especially STEM, to 
enter the ICT workforce, retirement and other exits patterns, side entries of self-trained or industry 
certified workers.  

The key component of each scenario is of course an estimation of future demand for different 
types of ICT workers.  Demand forecasts are based on IDC market data. The model builds on a 
statistical relationship that is derived from historical correlations between GDP growth and ICT 
investment on the one hand and ICT jobs on the other hand. These two variables, GDP growth and 
ICT investment, fed into the model already deliver a baseline trend of future demand.  

This model output for ICT job demand is then enhanced by taking into account technology trends 
and their assessment of how and when this translates into which kinds of jobs are demanded, but 
also social trends, policy trends, etc. The five initial scenarios vary all these determinants.  

These scenarios were put to the test of three expert workshops and experts there scrutinised the 
assumptions and contributed to honing the final model. So, our assumptions were subsequently 
adapted and a final model was developed with 5 scenarios with all kinds of differences in supply 
and demand variables. 

After the aforementioned validation session with experts and European Commission, the study was 
encouraged to produce not only the set of five different scenarios but also a simplified set of two 
scenarios that synthesise those results deemed most likely and provide a baseline corridor for the 
forecast most importantly until 2015.  

Five different initial scenarios have been developed which are further described in the report and in 
depth in the annex of this report. These have been entitled as follows: 

- Two Speed Europe 

- Struggling on 

- Defying the odds 

- Social Innovation wins 

- Troubled Water 

The two simplified scenarios are called  

- Return to confidence and  

- Cautious Growth. 

άReturn to confidenceέ features a slow return to GDP growth in the area of 2% until 2020 and a 
return to moderately optimistic ICT investment growth rates. The more cautious scenario, 
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άCautious GrowthέΣ features rather flat GDP growth of 0.9% to 2015 and 1.7% afterwards and an 
ICT spending growth of 2.1 and 4.3% annually, respectively. 

Scenario-based forecasting ς results overview 

Europe is currently faced with an excess demand of ICT practitioners and professionals which - 
based on the results of a European CIO and HR manager survey carried out by empirica in 2012 - 
amounts to an estimated number of 255,000 for the EU-27 countries. 

Depending on the scenario taken it is likely to grow significantly until 2020 with the exception of 
ǘƘŜ Ψ¢ǊƻǳōƭŜŘ ²ŀǘŜǊΩ ǎŎŜƴŀǊƛƻΦ Europe will up until 2015 experience a decline in excess demand in 
several of the five scenarios but grow again afterwards. 

The scenarios were initially created such that each of them should be comparably realistic or likely.  

e-Skills vacancies forecasts according to Scenarios in Europe (EU27) in 2011, 2015 and 2020 

Scenario 2011 2015 2020 

Two Speed Europe 255,000 208,000 488,000 

Struggling on 255,000 227,000 616,000 

Defying the odds 255,000 1,020,000 1,818,000 

Social Innovation wins 255,000 810,000 1,541,000 

Troubled Water 255,000 120,000 146,000 

    {ȅƴǘƘŜǎƛǎ мΥ έ/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ 255,000 372,000 481,000 

{ȅƴǘƘŜǎƛǎ нΥ έwŜǘǳǊƴ ǘƻ /ƻnŦƛŘŜƴŎŜέ 255,000 864,000 1,685,000 

Note: Ψ±ŀŎŀƴŎƛŜǎΩ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ōȅ summing up of national excess demand figures, not balanced with oversupply in other 
countries, but after migration. 

Synthesis scenario results - ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ 

¢ƘŜ ŦƛǊǎǘ ǎȅƴǘƘŜǎƛǎ ǎŎŜƴŀǊƛƻ ŎŀƭƭŜŘ ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ ŦŜŀǘǳǊŜǎ ŀƴ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǎŎŜƴŀǊƛƻ ǿƛǘƘ ŀ 
slow return to historical growth trajectories and slow recovery. GDP growth across Europe is 
assumed at an average of 0.92% compound annual growth rate between 2010 and 2015 and 
increases to 1.65% on average annually between 2015-2020.  

Moderate IT investments will be reflected in 2.1% p.a. growth until 2015, with an increasing trend 
from 2014 on, so that the second half of the decade will see a growth rate of 4.3% on average. IT 
investments will not least build upon a rapid diffusion of mobile devices and apps and of cloud 
services and other new IT delivery models.  Big data applications and services are expected to grow 
considerably from 2014 on. 

SME investments in IT innovation will increase only very slowly because of the slow recovery and 
persistence of the credit crunch.  

In the education domain, we will see a slight increase in the number of ICT graduates and some 
labour mobility. Private funding for education and training will be at a moderate level. In the social 
domain, data driven commercial services on the web, also driven by mobile devices, will imply 
ǎƻƳŜ άōƛƎ ōǊƻǘƘŜǊέ ǊƛǎƪǎΦ tƻƭƛǘƛŎŀƭƭȅ ǿŜ ǿƛƭƭ ǎŜŜ ŀ ŎƻƴǘƛƴǳƛƴƎ ƛƴŎǊŜƳŜƴǘŀƭ ǇǊƻŎŜǎǎ ƻŦ ōǳƛƭŘƛƴƎ 9ǳǊƻǇŜ 
step by step. Continuing negotiations between Member States will bring about gradual and 
cumulative progress in European cohesion. 
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Lƴ ǘƘŜ Ψ/ŀǳǘƛƻǳǎ DǊƻǿǘƘΩ ǎŎŜƴŀǊƛƻ, the ICT workforce in Europe will grow from 6.53 million in 2011 
to 7.09 million in 2020 whereby 5.15 million will be ICT practitioners and 1.95 million ICT 
management level employees. We see a slight upturn in the share and total number of application 
development jobs and a stable number of more infrastructure related jobs. In this scenario the 
demand potential for ICT workers will reach beyond the above 7.25 million in 2020 and amount to 
7.98 million 

While a general trends towards practitioner shortages can be observed, there will even be some 
practitioner unemployment in some countries but only for a few years, due to little / lacking 
mobility across the EU. These countries are most notably Poland and Spain. Poland sees an 
oversupply mainly due to the steady and strong output of graduates from tertiary and vocational 
education, while Spain suffers from a slump in demand. 

The excess demand or shortage (calculated as the number of open posts)   amounts to 373,000 in 
2015 and 889,ллл ƛƴ нлнлΦ ¢Ƙƛǎ ŦƛƎǳǊŜ Ŏŀƴ ōŜǎǘ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ΨŘŜƳŀƴŘ ǇƻǘŜƴǘƛŀƭΩ ƻǊ ΨƧƻō ǇƻǘŜƴǘƛŀƭΩ 
for ICT jobs. It should be seen as a (theoretical) figure describing the demand potential for new ICT 
jobs, which ς under the above assumptions ς could theoretically and additionally be created in 
Europe due to an e-skills demand likely to occur especially in the years closer to 2020.  

Synthesis scenario results - άwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜέ 

¢ƘŜ ǎŜŎƻƴŘ ǎȅƴǘƘŜǎƛǎ ǎŎŜƴŀǊƛƻ ŎŀƭƭŜŘ άwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜέ ŦŜŀǘǳǊŜǎ ŀ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ƻǇǘƛƳƛǎǘƛŎ 
economic growth scenario with a recovery from 2014 onwards. GDP growth across Europe is 
assumed at an average of 1.3% compound annual growth rate between 2010 and 2015 and 
increases to 2.0% on average annually between 2015-2020.  

The economic recovery sets a favourable environment for IT investments, growing at 2.9% p.a. until 
2015 and further increasing to a growth rate of 5.6% on average in the second half of the decade. IT 
investments will be grounded in a generally high level of innovation and fast diffusion throughout 
the business sector. Innovation will be addressed both at increasing productivity and at launching 
new products and services. In particular, also SMEs will participate in the innovation wave at show 
a high level of adoption of ICT innovation.  

¢ƘŜ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭŀōƻǳǊ Ƴƻōƛƭƛǘȅ ŘƻƳŀƛƴ ƛǎ ǳƴŎƘŀƴƎŜŘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ 
scenario, which features our baseline assumptions of a slightly increased supply of ICT graduates, a 
modest contribution of industry based training and certification to the supply of qualified workers 
and a modest rate of labour mobility. 

In the social domain, we see a new wave of social (yet commercial) innovation, with a balance 
between the commercial and non-profit sectors. The impact of social uses of the internet will 
ŘƻŘƎŜ ǘƘŜ άōƛƎ ōǊƻǘƘŜǊέ ǘƘǊŜŀǘǎ ŀƴŘ ōŜ ƳƻǊŜ ŦƻŎǳǎŜŘ ƻƴ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ǎƘŀǊƛƴƎ 
aspects of the Internet. Politically, integration of Europe is fostered with a high level of governance 
in the ICT domain and a fast achievement of the Digital Agenda. Education policies succeed in 
coordinating standards, curricula and learning outcomes of the ICT profession. 

We see an increase in the share and total number of application development jobs and a slight 
decrease in the number of more infrastructure related jobs. έwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜέ ŦŜŀǘǳǊŜǎ ŀ 
robust general trend towards practitioner shortages so that any practitioner unemployment 
observed is at the rate of natural unemployment of about 2%.  In this scenario, the demand 
potential for ICT workers will reach beyond the above 7.47 million in 2020 and amount to 8.99 
million. Excess demand or shortage (calculated as the number of open posts) amounts to 866,000 
in 2015 and 1,685,000 in 2020. 

Summarising this scenario, while demand and supply for e-skills seem to be more or less balanced 
for 2011/2012, the situation is expected to deteriorate even more rapidly than in the previous 
scenario, and new demand is outnumbering supply for the period until 2015 even more. Demand 
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will be particularly high for ICT management-related jobs, but we will nevertheless see an 
increasing number of vacancies also for practitioner jobs. In 2015 we expect a skills shortage that 
translates into unfilled vacancies in the order of magnitude of 866,000 jobs.  

Figure: Summary synthesis scenarios 

Demand growth expected Supply growth expected 

  

Skills shortages: expected vacancies 

 

  

6.000.000

6.500.000

7.000.000

7.500.000

8.000.000

8.500.000

2011 2012 2013 2014 2015 2016

Extrapolation 2.65% 
growth

Synthesis: Cautious 
Growth

Synthesis: Return to 
Confidence

6.000.000

6.500.000

7.000.000

7.500.000

8.000.000

8.500.000

2011 2012 2013 2014 2015 2016

Extrapolation 2.65% 
growth

Synthesis: Cautious 
Growth

Synthesis: Return to 
Confidence

363.000

487.000

676.000

864.000

255.000
205.000 220.000

259.000

372.000

610.000

173.000

254.000

199.000

0

100.000

200.000

300.000

400.000

500.000

600.000

700.000

800.000

900.000

1.000.000

2011 2012 2013 2014 2015

Return to Confidence Vacancies Total Cautious Growth Vacancies Total
Return to Confidence  - practitioners Cautious Growth  - practitioners

Return to Confidence  - mngmt & architc Cautious Growth  - mngmt & architc



E-Skills Vision ς Final Study Report 

 13 

 

e-leadership skills: definition, framework and estimates 

The present chapter develops an applied concept and definition of e-leadership skills by drawing on 
recent academic literature. In the final section, very first estimates of the demand of e-leadership 
skills in industry based on the applied definition of e-leadership skills are provided. These are based 
on a series of assumptions. The definition, framework, and estimates have been presented to and 
validated by experts. 

The chapter draws on recent academic research on leadership and the expanding roles of business 
leaders responsible for ICT (e.g., Chief Information Officers) to explain why e-leadership is 
increasingly important to enhanced organization performance and competitiveness and how e-
leadership is similar and distinct to related concepts, such as leadership, entrepreneurship, and 
digital entrepreneurship.  

A growing body of research is finding that as organizations rely more on ICT to operate their 
business processes, innovate and provision products and services they are demanding a new type 
of leader: leaders who are both business and ICT savvy. To make the most of their investments in 
ICT and enhance their productivity and competitiveness, firms are demanding ICT leaders to be 
more business-savvy and business leaders to be more ICT-savvy. And although outsourcing and 
automation may mitigate how many e-skilled professionals a specific organization needs to hire, 
organizations of all sizes and from all sectors nonetheless increasingly need at least one person who 
can lead and manage e-skilled professionals (whether they are internal and external to the 
organization). 

e-Leadership definition and framework  

E-leadership is defined as follows. 

E-leadership is the accomplishment of a goal that relies on ICT through the direction of 
human resources and uses of ICT. 

E-leadership is a type of leadership, distinguished by the type of goal that needs to be accomplished 
and what resources a leader must coordinate and align. In the case of e-leadership, both the goal 
and the resources involve using ICT. Who and how many take on the role of an e-leader within an 
organization depends on the size of the organization, the extent to which an organization depends 
on ICT for operating its business processes and for developing and provisioning new products and 
services, and how the senior management team has decided to allocate key responsibilities that 
involve ICT, such as managing ICT services, operating enterprise-wide business processes; and 
innovating with external customers and partners. Examples of e-leaders may include a Chief 
Marketing Officer responsible for using social media to enhance promotion and the customer 
experience, a Chief Information Officer, a Chief Enterprise Architect, a relationship manager 
between IT and a business unit, or a founder of an enterprise that relies on ICT to operate and 
innovate. 

Effective organizations are demanding e-leaders with a T-shaped portfolio of skills, representing 
expertise in both using ICT and developing organizations. Very simply, having a T-shaped portfolio 
of skills means that a leader is both business and ICT-savvy. More precisely, having a T-shaped 
portfolio of skills means that a leader has the following skills: 

¶ ! ǾŜǊǘƛŎŀƭ ǎŜǘ ƻŦ ǎƪƛƭƭǎ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ŜȄǇŜǊǘƛǎŜ ƻǊ άŘŜŜǇ ƪƴƻǿƭŜŘƎŜέ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ŀǊŜŀ όŜΦƎΦΣ 
science; engineering; ICT; social sciences); 

¶ ! ƘƻǊƛȊƻƴǘŀƭ ǎŜǘ ƻŦ ǎƪƛƭƭǎ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ άǘǊŀƴǎǾŜǊǎŀƭ ǎƪƛƭƭǎέ όŜΦƎΦΣ ƴŜƎƻǘƛŀǘƛƻƴΤ ŎǊƛǘƛŎŀƭ 
thinking; design and systems thinking, business and entrepreneurship, etc.) that enable 
collaboration across a variety of boundaries. 

¶ Both vertical and horizontal sets of skills require a basic level of ICT user skills, as defined by 
the European Commission. 
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Several organizations have developed frameworks to describe more specifically what key activities 
organizations should engage in to maximize value from ICT (e.g., the most notable is the e-
Competences Framework). In general, each set of activities demands either strategic understanding 
(knowing what is possible) or practical understanding (knowing how to do the possible) of a set of 
skills (see following figure). Depending on what sets of activities an e-leader is responsible for, s/he 
will need to have a strategic understanding of some areas of expertise and a practical 
understanding of other areas of expertise. 

As a result, there are two broad types of e-leaders, depending on the make-ǳǇ ƻŦ ǘƘŜ ƭŜŀŘŜǊΩǎ ¢-
shaped portfolio: technology-focused and management-focused. The T-shaped portfolio of skills 
varies for e-leaders, depending on what sets of activities they are responsible for, and 
consequently, what areas of expertise they need to have either a strategic or practical 
understanding of. 

 
To be accomplished well, each key set of activities requires a different mix of strategic and 
practical understanding of the vertical and horizontal expertise. 
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Business development,  
sales and marketing 

+++ + + + + +++ +++ +++ +++ 

Business process 
management 

+++ + + + + +++ +++ +++ +++ 

Program and  
project management 

+++ + + + + +++ +++ +++ +++ 

Global sourcing 
management 

+++ + + + + +++ +++ +++ +++ 

Enterprise architecture +++ +++ +++ +++ +++ + + + + 

Solution development  
and implementation 

+++ +++ +++ +++ +++ + + + + 

Information management  
and security 

+++ +++ +++ +++ +++ + + + + 

IT services management 
and delivery 

+++ +++ +++ +++ +++ + + + + 

          

+ = strategic understanding (knowing what is possible) 
+++ = practical understanding (knowing how to do the possible) 
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e-Leadership demand and supply estimates 

Chapter 3 also provides preliminary estimates for demand and supply of e-leadership. These are 
based on a number of assumptions all of which being made fully transparent in the descriptions 

To estimate the demand of e-leaders, the research team assumed that some organizations need 
more e-leaders than others, depending on the two dimensions. One dimension is the size of 
organization. A very large firm will need more e-leaders. The second dimension is the degree to 
which organizations rely on technology for their business operations and for their innovating and 
provisioning services and products. Based on these two dimensions, we highlight different types of 
organizations: 

ω Gazelles / High-growth SMEs; 

ω ICT sector, medium sized and large or very large;  

ω High ICT intensity sectors; and 

ω Low ICT intensity sectors. 

This resulted in a segmentation as described in the following table with 12 cells which can be 
grouped into four different types / segments differentiated by different colour in the table below. 
For each of the four categories, demand was estimated. These figures are included, below. The 
overall number of demand for e-leadership in Europe is estimated at 683,000 persons. 

 
Summary of estimated e-leadership demand: 

 Micro Small Medium Large Very large 

 0-9 
employees 

10-49 
employees 

50-249 
employees 

250-999 
employees 

1000+ 
employees 

ICT sector 

70,000 

26,000 11,000 

High ICT intensity 
sectors 

120,000 145,000 

Low ICT intensity 
sectors 

227,000 84,000 

 

With regards to estimating the supply of e-leaders, a key assumption that was made was with 
ǊŜƎŀǊŘǎ ǘƻ ǘƘŜ άŜ-ƭŜŀŘŜǊǎƘƛǇ ǉǳƻǘŀέ ό9-LS quota)of each NACE professional group ς i.e., the 
estimated percentage of people within a particular type of profession (as classified by NACE) 
capable of leading projects related to using ICT to develop, manage and provision ICT systems, 
operate digitized business processes, and innovate digitized services and products (e.g., using ICT to 
improve business processes; using ICT to develop new products and services; developing new 
applications; managing contracts with external service providers; etc.). To estimate supply of e-
leaders, the number of e-leaders within an NACE professional group was estimated by multiplying 
the number of people employed within the group by the estimated e-leadership quota. The total 
supply consists simply of the sum of estimated employed e-leaders from all NACE professional 
groups. As a result of these assumptions, the overall number of supply for e-leadership in Europe is 
estimated at 661,000 persons. 

The aforementioned estimates of demand and supply of e-leaders are quite conservative. When 
the estimates were presented to experts from academia, industry and public policy, most agreed 



E-Skills Vision ς Final Study Report 

 16 

 

that the real demand for e-leaders is probably higher, the real supply even lower, and consequently 
the actual gap between demand and supply is even greater than the estimated gap. 

Chapter 3 concludes with a brief examination of the sensitivity of key assumption, to help the 
reader develop a better understanding of how sensitive the estimates are to each key assumption, 
and in the process, develop a better understanding of why demand and supply fluctuate. Readers 
are encouraged to examine, challenge and change each assumption and see how it affects the 
demand or supply. This will also help the reader appreciate how conservative the estimates are. 

The final chapters present the recommendations for increasing the number of ICT practitioners and 
professionals (chapter 4) and on e-leadership skills (chapter 5). The focus is on recommendations 
relating to e-leadership skills and these can be seen as input for the development of a long-term 
agenda for actions at EU and national level which could be taken by public authorities and 
stakeholders. 

The project developed the following seven recommendations.  

1. Engage with a broader set of stakeholder groups to sharpen metrics for e-leadership skills 

2. Regularly monitor demand and supply of e-leadership skills. 

3. Develop and apply e-leadership curricula guidelines and quality labels 

4. Create new formats and partnerships for teaching e-leadership skills 

5. Align actions to develop e-leadership skills with efforts to foster entrepreneurship across 
the EU 

6. Foster e-leadership in the context of entrepreneurship and self-employment 

7. Build awareness of the relevance of e-leadership skills for innovation, competitiveness, and 
employability 

Each recommendation is described in greater detail, using a common format followed by a 
tentative roadmap of preparatory actions specifying and developing concrete actions, initiatives 
and programmes under each recommendation which then get implemented to reveal concrete 
results afterwards and finally leading to full-scale implementation: 
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  2013 2014 2015 2016-2020 

1. 
Engage with a broader set of 

stakeholder groups to sharpen 

metrics for e-leadership skills 

Preparation    

 First Results   

  Full-scale Implementation 

2. Regularly monitor demand and 

supply of e-leadership skills. 

Preparation    

 First results   

  Full-scale Implementation 

3. 
Develop and apply e-leadership 

curricula guidelines and quality 

labels 

Preparation    

 First results   

  Full-scale Implementation 

4. 
Create new formats and 

partnerships for teaching e-

leadership skills 

 Preparation   

  First Results  

   
Full-scale 

Implementation 

5. 
Align actions to develop e-

leadership skills with efforts to 

foster entrepreneurship across 

the EU 

 Preparation   

  First results  

   
Full-scale 

Implementation 

6. 
Foster e-leadership in the context 

of entrepreneurship and self-

employment 

 Preparation   

  First Results  

   
Full-scale 

Implementation 

7. 
Build awareness of the relevance 

of e-leadership skills for 

innovation, competitiveness, and 

employability 

Preparation    

 First Results   

  Full-scale Implementation 
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2 Introduction 
The key objective of this study is to help reducing innovation skills shortages, gaps and 
mismatches in Europe, by providing sound, unbiased empirical evidence how the supply and 
demand for different types of ICT-related skills is evolving in Europe under different socio-economic 
scenarios. A sufficient skills base in this domain is an important enabler for competitiveness and 
innovation in Europe. The evidence delivered by this study shall encourage and facilitate the 
dialogue and cooperation between policy makers and relevant stakeholders at the EU and national 
levels about the implications and required actions to be taken to address current as well as 
anticipated skills gaps and shortages. 

A special focus of the study is on higher-level innovation skills (which we call άŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎέύ 
next to the analysis of the supply-demand developments for ICT practitioner and ICT user skills. 

Empirica, IDC and INSEAD have been contracted by the European Commission to address in a 
coherent fashion the various aspects of e-skills for competitiveness and innovation. The resulting 
vision, roadmap and foresight scenarios will focus on how the European Union can seize 
opportunities in innovation, new technologies and emerging forms of organization and production, 
while maintaining its priority on inclusive growth. Understanding what jobs of the future will 
require and how the acquisition and combination of relevant skills can lead European citizens to 
live better lives while contributing to collective value creation needs to rest on rigorous, evidence-
ōŀǎŜŘ ŀƴŀƭȅǘƛŎŀƭ ŀǇǇǊƻŀŎƘŜǎΦ ¸ŜǘΣ 9ǳǊƻǇŜΩǎ ŀōƛƭƛǘȅ ǘƻ ƎŜƴŜǊŀǘŜ ǾŀƭǳŜ ŀƴŘ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŦǊƻƳ 
knowledge and innovation also demands that such analytical rigour be meshed with the right dose 
of imagination and foresight. 

2.1 e-Skills Framework and Definition 

Already in 2004, the European e-Skills Forum in its synthesis report ƻƴ άŜ-Skills for Europe: Towards 
нлмл ŀƴŘ ōŜȅƻƴŘέ ŘŜǾŜƭƻǇŜŘ an e-skills framework and definition which has been adopted in the 
ǇǊŜǎŜƴǘ ǎǘǳŘȅΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŀǘ ŘŜŦƛƴƛǘƛƻƴ ǘƘŜ ǘŜǊƳ άŜ-ǎƪƛƭƭǎέΥ ΨŜƴŎƻƳǇŀǎǎŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ 
capabilities (knowledge, skills and competences) and issues with an e-skills dimension span over a 
number of economic and social dimensions. The ways individuals interact with ICT vary 
considerably, depending on the work organisation and context of a particular employer, or home 
ŜƴǾƛǊƻƴƳŜƴǘΦΩ 

According to the European e-Skills Forum definition the term e-skills covers mainly three 
categories: 

ICT practitioner skills:  

The capabilities required for researching, developing and designing, managing, the 
producing, consulting, marketing and selling, the integrating, installing and 
administrating, the maintaining, supporting and service of ICT systems; 

ICT user skills:  

The capabilities required for effective application of ICT systems and devices by the 
individual. ICT users apply systems as tools in support of their own work, which is, in 
most cases, not ICT. User skills cover the utilisation of common generic software 
tools and the use of specialised tools supporting business functions within industries 
other than the ICT industry; 

e-Business skills (also called e-leadership skills):  

The capabilities needed to exploit opportunities provided by ICT, notably the 
Internet, to ensure more efficient and effective performance of different types of 
organisations, to explore possibilities for new ways of conducting business and 
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organisational processes, and to establish new businesses. e-Business skills are 
strategic and related in particular to innovation management, rather than 
technology-management, skills - which are part of ICT practitioner skills. 

The focus in the present study has been ƻƴ ΨL/¢ ǇǊŀŎǘƛǘƛƻƴŜǊ ǎƪƛƭƭǎΩ ŀƴŘ ΨŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎΩ ǿƘŜǊŜōȅ 
for the former the past developments and current status in terms of demand and supply are 
presented followed by scenario-based forecasts of the development until 2020. It is complemented 
by a pragmatic and applied ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳ ΨŜ-ƭŜŀŘŜǊǎƘƛǇ ǎƪƛƭƭǎΩ, allowing for a first ballpark 
estimation of their prevalence and incidence in Europe. 

2.2 The need for an e-Skills Vision2 

In any sector of activity, forecasting labour demand and supply is a perilous exercise, because it 
depends on a large array of external factors such as the rate of growth of the economy, the 
dynamism of relevant markets (at home and abroad), or the output of the education sector (formal 
and vocational), to name only a few. In ICT, that exercise is made even more complex by the 
continuous flow of innovations (technological, commercial, organizational) that has affected the 
sector for the last few decades, and shows no sign of weakening. 

In this kind of environment, decision and policy makers need to make decisions in which the 
medium and long-term horizons are blurred by multiple layers of uncertainty. This is typically the 
context in which a vision is required. An e-skills vision is hence all the more necessary that curricula 
cannot be changed overnight, and that recruitment decisions also carry some inertia that needs to 
be factored in. An e-skills vision needs to include at least three key elements, namely (1) a strategic 
identification of the goals, capabilities and opportunities of the organization considered (large firm, 
SME, public entity), (2) a flexible definition of the skills required to fulfil them, and (3) an agile 
action plan to continuously adapt and  acquire those same skills, depending on the evolution of 
markets and external constraints. 

Much of the efforts necessary can be developed in-house, focusing on a continuous effort to 
maximize alignment between business strategies, IT strategies and skills/HR strategies. Agfa (see 
box below) offers an excellent example of how this can be done across the relevant activities of a 
particular firm. 

Box 1: The Digital Transformation at Agfa 

Agfa
3
 Transformation Program is a strategic re-orientation of Agfa, company-wide, launched in 2006 to 

secure the successful future of the Business groups by implementing new business models and business 

processes and by increasing their strategic autonomy, operational flexibility, financial independence, 

competitiveness and innovation. HealthCare grabbed this opportunity to redesign the way they work, the 

ǇǊƻŎŜǎǎŜǎ ŀƴŘ L¢ ŀǇǇƭƛŎŀǘƛƻƴ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ ǘƻ ǘǊŀƴǎŦƻǊƳ ƛƴǘƻ ŀƴ άL¢ {ƻŦǘǿŀǊŜ ŀƴŘ {ŜǊǾƛŎŜǎ /ƻƳǇŀƴȅέΦ Agfa 

is uniquely positioned because of the strong customer relationship with one hospital out of two in the world 

and one printer out of two as customer. Various business drivers ŦƻǊŎŜŘ !ƎŦŀ ǘƻ άǊŜ-ƛƴǾŜƴǘέ ƛǘǎŜƭŦΦ 5ǊŀǎǘƛŎ 

                                                           

2
  This section is excerpted from van Welsum, D. and Lanvin, B. (2012). " VISION report on eLeadership 

Skills" 

3
  The Agfa-Gevaert Group develops, manufactures and distributes an extensive range of analogue and 

digital imaging systems and IT solutions, mainly for the printing industry and the healthcare sector, as well 
as for specific industrial applications. Its headquarters are located in Mortsel, Belgium. The group 
achieved a turnover of 3,023 million Euro in 2011. Agfa is commercially active worldwide through wholly 
owned sales organizations in more than 40 countries. In countries where Agfa does not have its own sales 
organization, the market is served by a network of agents and representatives. 
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changes of the requirements of customers in the various businesses involved triggered the global change of 

ƳƻǾƛƴƎ ǊŀǇƛŘƭȅ ǘƻ άŘƛƎƛǘŀƭέ ŀƴŘ ǘƻ άL¢έ ǎƻƭǳǘƛƻƴǎΦ !ƎŦŀ ƘŀŘ ǘƻ ŀƴǘƛŎƛǇŀǘŜ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ōȅ ŘƛǾŜǊǎƛŦȅƛƴƎ ŦǊƻƳ 

being mainly a supplier of physical goods to also become a world class vendor of software and servicesΦ ά¢ƘŜ 

ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ǘǊŀƴǎŦƻǊƳ ǘƘŜ .ǳǎƛƴŜǎǎŜǎ ǿƘƛƭŜ ǘǊŀƴǎŦƻǊƳƛƴƎ ƛǘǎŜƭŦΦέ 

The mission has been to design and implement new world class business processes and models enabling the 

company to serve customers better while improving productivity, competitiveness and operational 

excellence. Business processes have been harmonized globally and improved continuously. A business-driven 

information systems platform covering end-to-end processes in an integrated way have been implemented 

requiring significant change management in roll-out and usage. The approach covers the setup of Program 

Governance and ensures Business leadership and sponsorship of the Program. Experienced Business/IT 

resources are involved and implementation partners have been chosen based on experience/knowledge with 

large programs and new technology. A Process Office has been set up to ensure Business Process ownership, 

leadership and focus on process domains. Dedication, hard work, knowledge, and a belief to get a 

successful start-up are ingredients for successful change management. Hypercare after start-up and 

rollout of efficient Support Model for Process/System (ITIL and CoBIT compliant) are key components 

including training and documentation.  Critical Success Factors are the sponsorship of Agfa Board and 

Executive Committee, the Regional/Country Business Management support and continuous measurement of 

compliance. This is a journey with IT people learning business skills and business people learning IT skills. This 

is a global change program driving operational excellence, innovation and growth in new products, services 

and IT solutions. A mission for the CIO and IT organization is to enable and drive the business to achieve these 

challenging business objectives and mission. 

Contributed by Freddy van den Wyngaert, Chief Information Officer at Agfa 

Yet, such efforts run the risk of remaining isolated (or diverging) across firms and organizations, 
unless they can use a common set of references, as well as a common framework but which some 
key functions can be identified. Such functions would remain as vital elements of any productive 
organization, whatever the pace (and possible disruptive nature) of future innovations. The 
European e-Competence Framework for ICT Professionals (see Box below) offers this kind of 
ŎƻƳƳƻƴ ǊŜŦŜǊŜƴŎŜΣ ōȅ ǎǘǊŜǎǎƛƴƎ όƛƴǘŜǊ ŀƭƛŀύ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŦƛǾŜ ΨōǳƛƭŘƛƴƎ ōƭƻŎǎΩ ƻŦ ŀƴȅ ǇǊƻŘǳŎǘƛǾŜ 
organization, namely : PLAN, BUILD, RUN, ENABLE and MANAGE. 

Box 2: The European e-Competence Framework for ICT professionals 

The European e-Competence Framework is structured around four dimensions reflecting different levels of 
business and human resource planning requirements in addition to job/ work proficiency guidelines: 

 

Dimension 1: Five e-Competence areas, derived from the ICT business processes: PLAN, BUILD, RUN, ENABLE 
and MANAGE 

Dimension 2: A set of reference e-Competences for each area, with a generic description for each 
competence. 32 competences identified in total provide the European generic reference definitions of the e-
CF 2.0. 

Dimension 3: Proficiency levels of each e-Competence provide European reference level specifications on e-
Competence levels e-1 to e-5, which are related to the EQF levels 3 to 8. 

Dimension 4: Samples of knowledge and skills relate to e-Competences in dimension 2. They are provided to 
add value and context and are not intended to be exhaustive. 

It can be argued that within the 5 competence areas, in particular some of the skills described under PLAN, 
ENABLE and MANAGE (see the list below) are at the cross-over between ICT professionals and e-leadership 
skills, much like the changing role of CIOs found in INSEAD (2011) and IBM (2011) discussed in Section 2.4.5 

Source: The European e-Competence Framework 2.0, www.ecompetences.eu/ (last accessed 09.03.2012) 

Last but not least, an e-skills vision needs to consider the practical ways in which curricula can be 
improved in order to produce the skills mix that employers will seek in the coming years. This is 
particularly important when companies (and public entities to some extent) grant priority to 

http://www.ecompetences.eu/
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recruiting the visionaries and implementers who will drive their innovation efforts. Recent efforts 
have been made by INSEAD (see box below) among those lines. They helped identify success 
factors for e-skills strategies, and offered guidelines for curricula development along those lines. 

Box 3: Improving curricula to produce the right e-skills for innovation 

In 2010, INSEAD eLab was contracted by the European Commission to produce a report entitled 

Ψ{ǘǊŜƴƎǘƘŜƴƛƴƎ Ŝ-{ƪƛƭƭǎ ŦƻǊ LƴƴƻǾŀǘƛƻƴ ƛƴ 9ǳǊƻǇŜΩΦ The report identifies a number of critical success factors in 

successful e-competence building, including: (1) e-competences must go beyond ICT skills, (2) it is important 

to embrace and reward life-long learning ς key skills often needed for those already employed and 

experienced (enterprise architecture, strategy and innovation), (3) academia, business and public sectors 

should engage regularly, focusing on complementarities rather than differences, (4) curricula should be 

stable, yet flexible, and should be vendor neutral. 

The report also proposes six guidelines for successful curriculum development: (1) create appetite for 

potential students, (2) create relevance for industry and potential employers generally, (3) design curricula as 

a set of modules, making them easy to combine with other curricula, fostering multi-disciplinary approaches 

to e-competences, (4) design curricula in a way that allows graduates to maximize their ability to keep their 

knowledge up-to-date throughout their professional lives, (5) monitor the curricula design/delivery process 

with a view to constantly improve on them, and (6) create relevance for industry and potential employers 

generally. 

Academia, industry and governments each have a role to play in putting these recommendations into action. 

For example, academia should work in close cooperation with business to guarantee the relevance and 

durability of the approach taken to re-shape their curricula, and link them to a subsequent life-long learning 

ŜŦŦƻǊǘΦ LƴŘǳǎǘǊȅ ǎƘƻǳƭŘ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ΨǇŜǊǎƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘΩ ƛƴ ǎǘŀŦŦ ŎŀǊŜŜǊ ǇƭŀƴǎΣ ƛƴŎƭǳŘƛƴƎ ōȅ 

making life-long learning an incentive and a basis for performance rating. The three actors should work 

ǘƻƎŜǘƘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǊƛƎƘǘ ŜǉǳƛǇƳŜƴǘΣ ǘŜŀŎƘŜǊ ŀƴŘ ŜŘǳŎŀǘƻǊǎΩ ŜŘǳŎŀǘƛƻƴ ŀǊŜ ŀǾŀƛƭŀōƭŜΦ ¦ƴƛǾŜǊǎƛǘƛŜǎ ŀƴŘ 

governments can also contribute to improving curricula by enhancing their use of new communications tools, 

ǎƘƻǿƛƴƎ άǘƘŜȅ ǇǊŀŎǘƛŎŜ ǿƘŀǘ ǘƘŜȅ ǇǊŜŀŎƘέΦ 9ǳǊƻǇŜŀƴ ƛƴǎǘƛǘǳǘƛƻƴǎ ŎƻƴǘǊƛōǳǘŜ ōȅ ŎƻƴǘƛƴǳƛƴƎ ǘƻ ǊŀƛǎŜ ŀǿŀǊŜƴŜǎǎ 

about e-competence issues, and by encouraging and guiding national governments to further align their 

ǇƻƭƛŎƛŜǎ ŀƴŘ ŀŎǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜǎ ƻŦ ōǳƛƭŘƛƴƎ άǘƘŜ ǊƛƎƘǘ ŎǳǊǊƛŎǳƭŀ ŦƻǊ ǘƘŜ ǊƛƎƘǘ ŎƻƳǇŜǘŜƴŎŜǎέΦ 

Source: INSEAD, 2010b. 
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3 ICT Practitioner skills  

Authors: Tobias Hüsing, Werner B. Korte, empirica GmbH 

3.1 ICT workforce in Europe today and developments from 2000 - 2010 

The ICT workforce in Europe has been growing over the past decades and will continue to grow in 
the future. There has been a steady increase in the number of ICT practitioners in the workforce. 
And there is no indication that this trend will change. The annual growth of ICT employment has 
remained very robust throughout the crisis so far. 

How large is the ICT workforce and how did it evolve in recent years? Using official statistics, we are 
limited to the latest data that is available, which at of the time of writing this report has been 2011 
data. The development of the ICT workforce in Europe between 2000 and 2011 has been quite 
dynamic. The ǎƛȊŜ ƻŦ άL/¢ ǿƻǊƪŦƻǊŎŜέ naturally depends on the definition used. If using a minimum 
definition, that only includes a core set of practitioners, in the first decade of the millennium, from 
2000-2010, we have seen an average compound growth rate of 4.26%.  

Figure: Development of Core ICT employment and annual growth rates in Europe 2000 - 2011 

. 
Source: Eurostat LFS. Narrow definition: 2000-2010 ISCO-88 groups 213, 312: ά/ƻƳǇǳǘƛƴƎ ǇǊƻŦŜǎǎƛƻƴŀƭǎά and άComputer 

ŀǎǎƻŎƛŀǘŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎάΦ .ǊŜŀƪ ƛƴ ǎŜǊƛŜǎ нлммΥ L{/h-0у ƎǊƻǳǇǎ нр άL/¢ ǇǊƻŦŜǎǎƛƻƴŀƭǎέΣ ор άLƴŦƻǊƳŀǘƛƻƴ and 

ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǘŜŎƘƴƛŎƛŀƴǎά. 

 

Growth of 4.26% means a doubling of stock every 17 years. It is arguably the case that continuous 
percentage growth (exponential growth) cannot be taken as trend-extrapolation in the longer to 
very long term, but for the short term horizon it will be a good heuristic to compare to. 
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Europe and the world have seen two major economic crises in the first decade of the millennium. 
After the dot-com bubble burst in 2000, many firms in the ICT sector went bankrupt, were slashing 
employment or at least putting on the brakes in terms of new hiring. Consequently, ICT 
employment suffered as can be seen in the above diagram with only marginal increases for the 
years 2001-2004. 

The banking crisis began to show in 2008, evolved into an economic crisis and sovereign debt crisis 
Europe is still trying to cope with today. Crass unemployment has been building up in many 
countries after 2009 until today. In terms of ICT employment, however, nothing similar seems to 
have happened.  Between 2008 and 2010, ICT employment increased by on average 2.65% per 
year. For 2011, we even seem to see a slight acceleration but this may be due to a break in series.   

From 2000 to 2010, the ICT workforce grew at an average annual rate (CAGR) of 4.26%. Even at the 
times of the economic and financial crisis, which Europe is undergoing since late 2008, growth 
remained at 2.65%. The labour market seems to absorb all ICT graduates even through the crisis. 

ICT workforce developments at EU country level show an upward trend from 2000 across more or 
less all countries. The strongest percentage increase between 2000 and 2010 is found in Estonia, 
Luxemburg and Greece. Among the largest Member States, it is strongest in Poland and Spain. 

Figure: ICT workforce (core) development in European countries 2000 - 2010 
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

EU27 
2.727,000 3.173,000 3.181,000 3.227,000 3.259,000 3.536,000 3.714,000 3.803,000 3.926,000 4.031,000 4.136,000 

DE 
552,000 615,000 587,000 610,000 596,000 668,000 671,000 688,000 719,000 751,000 783,000 

UK 
471,000 638,000 591,000 613,000 617,000 621,000 631,000 634,000 643,000 658,000 674,000 

FR 
369,000 436,000 442,000 429,000 428,000 485,000 488,000 454,000 472,000 486,000 500,000 

IT 
193,000 232,000 262,000 272,000 297,000 307,000 342,000 347,000 371,000 372,000 373,000 

ES 
159,000 182,000 185,000 175,000 207,000 248,000 286,000 303,000 300,000 308,000 315,000 

NL 
249,000 256,000 252,000 264,000 255,000 263,000 249,000 251,000 267,000 266,000 265,000 

PL 
104,000 121,000 123,000 123,000 112,000 146,000 173,000 196,000 196,000 201,000 206,000 

SE 
135,000 149,000 146,000 133,000 131,000 142,000 145,000 153,000 161,000 167,000 173,000 

CZ 
69,000 80,000 86,000 84,000 69,000 79,000 88,000 96,000 111,000 116,000 122,000 

BE 
60,000 70,000 75,000 65,000 83,000 81,000 86,000 96,000 91,000 104,000 116,000 

DK 
63,000 58,000 66,000 74,000 70,000 67,000 75,000 76,000 85,000 86,000 86,000 

AT 
56,000 63,000 70,000 69,000 58,000 67,000 67,000 67,000 74,000 76,000 77,000 

FI 
47,000 52,000 57,000 62,000 61,000 65,000 67,000 71,000 71,000 70,000 69,000 

RO 
: : : : : 39,000 56,000 62,000 64,000 64,000 65,000 

HU 
35,000 44,000 48,000 56,000 55,000 52,000 62,000 58,000 61,000 61,000 62,000 

PT 
32,000 44,000 47,000 46,000 43,000 51,000 58,000 62,000 52,000 53,000 54,000 

SK 
21,000 24,000 25,000 24,000 26,000 35,000 44,000 49,000 43,000 42,000 41,000 

GR 
15,000 14,000 19,000 19,000 23,000 24,000 24,000 27,000 25,000 29,000 32,000 

IE 
20,000 22,000 26,000 25,000 25,000 24,000 25,000 24,000 25,000 27,000 29,000 

BG 
13,000 14,000 12,000 14,000 18,000 21,000 23,000 28,000 29,000 28,000 27,000 

SI 
10,000 9,000 12,000 15,000 15,000 16,000 19,000 18,000 18,000 18,000 19,000 

LV 
10,000 7,000 8,000 11,000 12,000 14,000 13,000 14,000 14,000 14,000 14,000 

LT 
9,000 6,000 4,000 6,000 12,000 7,000 8,000 9,000 12,000 13,000 13,000 

EE 
4,000 5,000 9,000 5,000 4,000 5,000 7,000 8,000 9,000 10,000 10,000 

LU 
3,000 4,000 3,000 3,000 4,000 4,000 4,000 4,000 6,000 6,000 7,000 

CY 
2,000 3,000 2,000 3,000 3,000 3,000 3,000 4,000 4,000 4,000 3,000 

MT 
: : 3,000 2,000 2,000 3,000 2,000 3,000 3,000 3,000 3,000 

Source: Eurostat LFS: based on ISCO-88 codes 213, 312. Rounded to the next 1000. 
Notes:  Not comparable to 2011 data using ISCO-лу ŎƻŘŜǎΦ ά²ƻǊƪŦƻǊŎŜέ ƛƴŎƭǳŘŜǎ ŜƳǇƭƻȅŜŘ ŀƴŘ ǎŜƭŦ-employed persons.  

Regarding the size of the workforce, there are different definitions in use and therefore the next 
chapter shall define our usage of the term. 
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3.2 Definitions 

The ICT workforce in Europe in 2011 amounted to 6.6674 million, which is 3.1% of the overall 
workforce. 5.245 million of these come from the occupational groups representing ICT practitioners 
and 1.422 million can be described ICT professionals at management level and include CIOs, ICT 
operations managers, project managers but also those ICT workers responsible for planning and 
strategy such as enterprise architects, systems analysts and ICT consultants. 

If we include the ICT mechanics and manual workers skills 3.7% of the European Labour Force, or 
more than eight million workers in the EU are ICT professionals, which is based on job 
classifications used in the Labour Force Surveys. As can be seen from the following figure the share 
can go up to 6 % in some countries. 

Of these ICT professionals, one in six is holding a highly skilled Management and / or Business 
Architecture level skills position but the vast majority can be found in the core group of ICT 
practitioners (for definitions see annex 1). 

The ICT workforce will be defined according to occupational categories from the ISCO ς 
International Standard Classification of Occupations 2008 and the quantifications will make use of 
the figures from the Labour Force Surveys (LFS) of the EU-27 Member States provided by Eurostat. 
We have carried out a mapping of ISCO-08 codes to the e-CF based ICT profiles since data based on 
e-CF definitions is not directly available.  

The ICT workforce as used in this report includes 

¶ Management and Business Architecture level skills 

¶ Core ICT practitioners skills  

¶ Other ICT technicians skills  

Our usage of the term will usually not include 

¶ ICT mechanics and manual workers skills5. 

¶ Non-ICT professionals working in the ICT sector. 

The relevant ISCO codes are as follows: 

                                                           
4
   For our model calculations, we were encouraged by the experts attending our validation workshops to 

include in our model a 2% natural unemployment rate. We therefore speak in this report sometimes of a 

6.67 million workforce and sometimes of 6.53 million jobs (equalling 98% of 6.67 million). 6.67 million is 

ǘƘŜ ƴǳƳōŜǊ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ 9ǳǊƻǎǘŀǘΩǎ [ŀōƻǳǊ CƻǊŎŜ {ǳǊǾŜȅ ŘŀǘŀōŀǎŜ ǿƘƛŎƘ Ŏƻǳƴǘǎ ǇŜƻǇƭŜ ŀŎŎƻǊŘƛƴƎ ǘƻ 

their occupation. 

5
  ICT mechanics and manual workers skills are not included in the ICT professional category and are not 

included in the vacancy calculations. 

They comprise: 7421: Electronics mechanics and servicers; 7422: Information and communications 

technology installers and servicers; 8212: Electrical and electronic equipment assemblers. 
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Management and architect positions  

1330 Information and communications technology 
 service managers 

2421 Management and organization analysts 
6
 

2511 Systems analysts 

 

ICT Practitioners  

2152 Electronics engineers 

2153 Telecommunications engineers 

2356 Information technology trainers 

2434 Information and communications technology 
 sales professionals 

2512 Software developers 

2513 Web and multimedia developers 

2514 Applications programmers 

2519 Software and applications developers and 
 analysts not elsewhere classified 

2521 Database designers and administrators 

2522 Systems administrators 

2523 Computer network professionals 

2529 Database and network professionals not 
 elsewhere classified 

3511 Information and communications technology 
 operations technicians 

3512 Information and communications technology 
 user support technicians 

3513 Computer network and systems technicians 

3514 Web technicians 

3114 Electronics engineering technicians 

3139 Process control technicians not elsewhere 
 classified 

3252 Medical records and health information 
 technicians 

3155 Air traffic safety electronics technicians 

3211 Medical imaging and therapeutic equipment 
 technicians 

3521 Broadcasting and audio-visual technicians 

3522 Telecommunications engineering technicians 

 

As far as possible a distinction will be drawn in the subsequent quantifications between the 
management level skills and ICT practitioner skills. 

More detailed descriptions are provided in annex 1. 

ICT workforce in Europe in 2011  

 

i 
 

Management 
and Business 
Architecture 
level skills 

ii 
 

Core ICT 
practitioners 

skills 

iii  
 

Other ICT 
technicians 

skills 

iv 
 

Total ICT 
professionals 

(i+ii+iii) 

v 
 

ICT 
mechanics 

and manual 
workers skills 

 
 

Total very 
broad ICT 
workforce 
(i+ii+iii+v) 

 
 

Total as 
share of 

workforce 

EU-27 1.422,000 4.239,000 1.006,000 6.667,000 1.390,000 8.058,000 3,7% 

UK 383,400 918,300 40,800 1.342,500 138,800 1.481,300 5,1% 

DE 304,600 677,200 164,900 1.146,700 225,900 1.372,600 3,5% 

FR 95,900 499,600 244,700 840,100 90,900 931,100 3,6% 

IT 64,600 409,700 91,500 565,800 172,000 737,800 3,2% 

ES 74,200 322,600 75,500 472,300 132,300 604,500 3,3% 

PL 51,300 220,500 91,000 362,800 126,700 489,400 3,1% 

NL 127,700 154,900 33,300 315,800 23,300 339,100 4,1% 

SE 87,400 118,700 28,900 235,000 37,500 272,500 5,9% 

BE 38,800 108,200 21,500 168,500 33,000 201,500 4,5% 

CZ 9,400 125,500 28,400 163,300 52,400 215,700 4,4% 

                                                           

6
  According to the ISCO code 2421 άaŀƴŀƎŜƳŜƴǘ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴέ ƛƴŎƭǳŘŜǎ ƴƻƴ-ICT consultants as well as 

ICT consultants. Our estimation based on limited empirical evidence for Germany is that at least 50% are 

ICT consultants; therefore the number of jobs is multiplied with 0.5. 
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i 
 

Management 
and Business 
Architecture 
level skills 

ii 
 

Core ICT 
practitioners 

skills 

iii  
 

Other ICT 
technicians 

skills 

iv 
 

Total ICT 
professionals 

(i+ii+iii) 

v 
 

ICT 
mechanics 

and manual 
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Total as 
share of 

workforce 

AT 25,400 77,700 28,100 131,300 22,500 153,800 3,7% 

FI 28,900 85,600 10,700 125,200 19,700 144,900 5,9% 

RO 20,900 81,800 19,100 121,700 80,100 201,800 2,2% 

DK 21,700 75,500 17,800 115,000 9,300 124,300 4,6% 

HU 6,500 70,200 11,600 88,200 75,000 163,200 4,3% 

PT 10,400 55,800 20,400 86,600 22,100 108,600 2,2% 

SK 8,800 41,200 35,200 85,200 43,700 128,900 5,5% 

IE 11,500 48,400 2,100 62,000 20,200 82,100 4,5% 

BG 15,000 35,400 10,700 61,100 16,600 77,700 2,7% 

GR 9,100 38,300 12,900 60,300 12,900 73,300 1,8% 

SI 7,700 16,800 4,300 28,700 12,700 41,400 4,4% 

LV 5,900 15,800 2,600 24,300 2,100 26,400 2,8% 

LT 4,700 12,800 4,400 21,900 5,700 27,600 2,0% 

EE 2,700 14,000 2,800 19,500 8,500 28,000 4,7% 

LU 2,100 6,500 1,300 9,800 1,000 10,800 4,8% 

CY 1,900 4,200 1,000 7,000 2,600 9,500 2,5% 

MT 1,300 3,800 1,200 6,200 3,200 9,400 5,6% 
 (according to Eurostat Labour Force Survey (LFS))7 

Source: empirica calculations based on an LFS data retrieval done by Eurostat.  
Notes: The data are averages of Q1 and Q2 data 2011. ISCO08 -based definitions are found in the annex.  

 

The majority of ICT practitioners are working across the whole industry and in almost all sectors of 
the economy, and not just in the ICT industry sector, and it appears reasonable to assume that 
almost full employment8 of this occupational group exists in Europe. 

The share of the ICT workforce within the total workforce varies significantly across the European 
countries. Almost half of the EU Member States show shares below the EU-27 average with 
countries like Greece, Lithuania and Romania but also Portugal, Cyprus, Bulgaria and Latvia 
remaining at levels below, Greece even below 2%. The other extreme include countries like Sweden 
and Finland but also Malta, Slovakia and the United Kingdom with a share of above 5% and almost 
6% in the above Nordic countries.  

There are also large differences according to type of occupation and it becomes apparent that in 
those countries with the largest relative share of ICT workforce in the overall workforce, the 
management level occupations are at significantly higher levels. While in Sweden almost 2% of the 
ICT workers belong to this group, the figures reaches above 1% also in countries like the 
Netherlands, the United Kingdom and Finland followed by Luxembourg, Malta and Germany slightly 
below 1%. At least in these countries the trend towards higher-level skills in the ICT workforce is 

                                                           

7
  The underlying ISCO-08 codes to each of these categories are mapped in the Annex. 

8
  As for the forecast model, we assume that full employment is reached at an unemployment rate of 2%. 

We model this as a natural rate of unemployment that will not be fallen short of. 
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already being reflected in the statistical figures with the share of lower skilled ICT workers showing 
comparatively low shares compared to other countries. 

ICT workforce*  by occupation type in Europe 2011 

 
Source: Eurostat LFS: based on ISCO-88 codes 213, 312.  

Note: *Figures include ICT mechanics and manual workers skills, which are not part of the definition used above. 

 

3.3 ICT graduates in Europe 2000 - 2010 

The major inflows into the ICT workforce obviously come from the ICT graduates from universities. 
The e-skills supply in Europe in 2010, i.e. the number of ICT graduates from universities summed up 
to 113,000 ICT graduates9. A closer look at the developments over the past 10 years shows a trend 
indicating decreasing numbers throughout Europe for the past years, but especially in the United 
Kingdom and Sweden. After a continuous increase and a peak of 127,000 ICT graduates leaving 
universities in 2006 the figures went down. 

The interest in pursuing ICT careers seems to be diminishing. The number of computer science 
graduates was growing in the past, but has been in continuous decline in Europe since 2005. Even 

                                                           

9
  This figure represents a count of first degrees in ISCED 5A and first qualifications in 5B. The number of 

students entering the labour force in a given year does not equal but is approximated by this number of 

graduates, as many will go on to second or further degrees (master, PhD). However, also counting second 

degrees would mean that every student is counted more than once, even if in different years. By counting 

only first degrees/qualifications, every graduate will be counted only once (except the supposedly very 

rare cases of doing both a 5A and 5B degree), even if labour market entry may be at a later point in time. 

However, there may be an issue of double counting with initial vocational degrees (ISCED 3 and 4), to 

which individual learners may later add an ISCED level 5 degree. 
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more, the speed of decline is what makes the situation rather dramatic with the number of ICT 
graduates from university decreasing even more drastically than expected. 

The effect of the decrease in the number of entrants to the ICT workforce is intensified in Europe 
by an increasing number of exits as ICT practitioners leave the workforce. 

The most dramatic increase can be observed in the UK. In this country the number of graduates in 
2009 went down to just 68% of those who had graduated in 2006. Decreases can also be observed 
in the other countries except Germany. 

With these figures the UK contributes 17% of the European computer science graduates to the 
labour market, a figure which is significantly below what it had been with 31% in 2000.  

Development computer science graduates in European countries 2000 ς 2010 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

EU-27  70.976 83.459 91.604 103.343 113.580 123.111 124.999 118.942 119.786 113.929 113.281 

UK 21.918 24.992 27.009 30.767 27.670 29.557 28.239 25.156 23.802 19.154 19.180 

France 11.447 14.841 14.841 16.081 16.081 20.094 19.673 18.409 17.551 19.136 19.136 

Germany  5.630 5.860 6.617 8.368 11.090 12.767 14.238 16.092 16.515 17.194 16,800 

Spain 10.963 13.727 16.152 19.323 19.718 18.559 17.298 15.760 14.551 15.071 15.068 

Poland 1.912 3.542 4.112 5.879 10.681 13.116 14.788 14.209 13.023 12.406 12.535 

Netherlands 1.308 1.454 1.645 1.620 3.511 3.902 4.617 4.385 4.078 3.918 3.858 

Czech Republic 2.328 2.676 2.734 1.215 1.498 1.643 2.133 2.406 2.909 3.047 2.939 

Italy 1.626 1.519 2.423 2.843 3.211 3.459 3.541 3.385 2.933 2.870 2.778 

19 other 

Member States 

13.844 14.848 16.071 17.247 20.078 20.014 20.472 19.140 24.424 21.133 20.987 

Relative to peak 

EU-27  57% 67% 73% 83% 91% 98% 100% 95% 96% 91% 91% 

UK 71% 81% 88% 100% 90% 96% 92% 82% 77% 62% 62% 

France 57% 74% 74% 80% 80% 100% 98% 92% 87% 95% 95% 

Germany  33% 34% 38% 49% 64% 74% 83% 94% 96% 100% 98% 

Spain 56% 70% 82% 98% 100% 94% 88% 80% 74% 76% 76% 

Poland 13% 24% 28% 40% 72% 89% 100% 96% 88% 84% 85% 

Netherlands 28% 31% 36% 35% 76% 85% 100% 95% 88% 85% 84% 

Czech Republic 76% 88% 90% 40% 49% 54% 70% 79% 95% 100% 96% 

Italy 46% 43% 68% 80% 91% 98% 100% 96% 83% 81% 78% 

19 other 

Member States 57% 61% 66% 71% 82% 82% 84% 78% 100% 87% 86% 

Source: Eurostat 
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Source: Eurostat 

Should e-skills supply continue to evolve as it looks today, the European economy is faced with 
severe e-skills problems.  

e-skills excess demand is likely to increase rather significantly when the current economic crisis 
comes to an end; the e-skills gap will widen and we may be faced with an increasing excess demand 
for e-skilled workers 

 

3.4 E-skills demand in Europe 2012 

3.4.1 ICT skills shortages 

Today, demand for ICT workers is outstripping supply. The results of a representative empirica 
ǎǳǊǾŜȅ ƻŦ /LhΨǎ ŀƴŘ Iw ƳŀƴŀƎŜǊǎ ƛƴ ŜƛƎƘǘ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎ ƛƴ нлмн ǎƘƻǿ ǘƘŀǘ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ Ŝ-
skills, i.e. ICT professionals and practitioners, extrapolated to the whole of Europe (EU-27) can be 
estimated at around 255,000 in 2012. This is the number given by CIOs and HR managers in 
European organisations for the number of vacancies in ICT-related occupations. 

Among these, we find a demand of about 72,000 vacancies for the EU-нт ŦƻǊ άL/¢ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 
business arŎƘƛǘŜŎǘǳǊŜέ ǎƪƛƭƭǎ ŀƴŘ ŀōƻǳǘ муоΣллл ŦƻǊ ά/ƻǊŜ L/¢ ǇǊŀŎǘƛǘƛƻƴŜǊǎέ ŀƴŘ άhǘƘŜǊ L/¢ 
ǘŜŎƘƴƛŎƛŀƴǎέ ƧƻōǎΦ 

Of these vacancies, 73,000 are reported in Germany, which shows by far the largest excess demand 
of all countries. With the economic situation currently differing as it does between Member States, 
differences are visible with regards to national levels of demand. Relative to its ICT workforce, the 
excess demand is largest in Sweden, where one vacancy is reported per 13 existing ICT-jobs. 
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Figure: Vacancies for ICT professionals in European countries in 2012 
(according to the empirica CIO and HR managers survey, 2012) 10 

   

Source: Empirica, CIO and HR managers survey Apr-Jun 2012 

 

It has been speculated that while demand for ICT practitioners and professionals massively 
exceeded supply in the boom phase of recent years, the current economic crisis would be 
suppressing demand to the extent that demand and supply of e-skills are close to numerical 
balance. However, these figures suggest that demand for ICT practitioners and professionals 
remains high, albeit geographically biased due to differences in the economic cycles. 

70% of vacancies can be found in SMEs. SMEs have much larger problems in recruiting the relevant 
e-skilled professionals needed than larger organisations. There is no indication for this situation to 
change. 

With almost 200,000 open posts, the number of vacancies is significantly higher for ICT 
Practitioners compared to the ICT management and business architect level professionals with 
around 75,000 vacancies. As percentage of existing workforce, there are 3.7% open positions for 
practitioners and 5.3% for management and architecture jobs. 

The ICT and telecommunications sectors with around 110,000 vacancies shows the highest demand 
for ICT professionals followed by the manufacturing industry with 72,000 vacancies and with the 
public sector at the tail end with 10,000 open posts for ICT practitioners in Europe.  

3.4.2 Type of skills of ICT professionals in demand 

                                                           

10
  See brief methodological notes in the Annex 
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HR managers and CIO respondents see demand and vacancies for ICT professionals predominantly 
in the core ICT competency areas. Developers represent the group of skills that will be in highest 
demand. They were mentioned by enterprises representing 18% of ICT employment. They were 
followed by two other categories of core ICT worker skills, namely hardware and data base 
specialists. On rank 4 and 5 the higher-level ǎƪƛƭƭǎ ŎŀǘŜƎƻǊƛŜǎ άƳŀƴŀƎŜƳŜƴǘέ ŀƴŘ άǇƭŀƴƴƛƴƎ ŀƴŘ 
ǎǘǊŀǘŜƎȅέ ǿŜǊŜ ŦƻǳƴŘΦ 

Figure: Future e-skills demand in enterprises according to HR/CIO-survey 

 
Source: Empirica, HR/CIO survey Apr-Jun 2012. Note that figures are weighted by ICT employment, meaning percentages 

should be read as respondents representing x% of ICT employment. 
Note: These figures cannot be added up and do not represent any actual number of vacancy information but just represent 

the skills and competences generally sought after (as a yes/no question) by HR managers in the next two years. 
Combinations of skills will apply for most job openings. 

Future e-skills demand will increasingly occur in higher-level ICT jobs including the management, 
planning and strategy and ICT development specialist occupations and less in ICT support, delivery 
and operation, i.e. infrastructure type occupations. 
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3.5 ICT professional workforce forecasts 2011 ς 2020 

Two synthesis scenarios and five initial scenarios have been prepared in the course of the study. 
The five initial scenarios are meant to span the space of likely possible futures. In order to condense 
the information contained in these five scenarios, it was later agreed to produce two synthesis 
scenarios, which set a corridor of most likely outcomes. 

3.5.1 Methodology 

Definition 

The focus of the e-skills forecasting in this chapter will be on ICT professionals (i.e. management 
level ICT occupations and practitioner level ICT occupations) as exemplified previously in this 
document. For the purpose of forecasting demand and supply of e-skills we conceptually 
differentiate between stocks and flows, or between a baseline market and dynamic entries and 
exits. The baseline basically consists of a number of existing jobs, number of vacancies and number 
of unemployed ICT practitioners. Entries and exits are modelled as graduates. 

Supply side model 

The availability of individuals with the different types of e-skills who are either gainfully employed 
or seeking employment is termed e-skills supply to the labour market. 

As mentioned above, the e-skills supply stock includes individuals in ICT practitioner positions and 
unemployed ICT practitioners. The scope of e-skills supply depends on the scope of the e-skills 
definition used and is obviously not static.  

E-skills inflows and outflows to/from the labour market need to be identified and statistically 
measured and future developments modelled to gain a comprehensive and complete picture of e-
skills supply in the market. To capture market dynamics, i.e. the inflows and outflows of individuals 
in the pertinent e-skills categories, specific approaches need to be developed. 

New market entrants typically are computer science graduates of tertiary education entering the 
labour market. In many countries (Germany and Poland in particular) also post secondary 
vocational training plays a major role as supply pool.  

Anecdotal evidence supports the observation that the share of computer science graduates has 
increased in ICT recruitment over the last decade11, yet other graduates, from mathematics, natural 
sciences, engineering or social sciences who possess the IT skills demanded still today fill ICT 
positions that would otherwise remain vacant.  

While it is relatively easy to approximate an adequately accurate annual supply of university leavers 
and vocational school leavers with a major in ICT, any attempt to distil a supply pool from the 
official statistics about natural science, maths, social sciences graduates has to rely on evidence 

                                                           
11

  ! ¦Y ǎǘǳŘȅ ƻŦ нллм ǎǘƛƭƭ ŦƻǳƴŘ ǘƘŀǘ αǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƎǊŀŘǳŀǘŜǎ ǿƻǊƪƛƴƎ ƛƴ L/T jobs do not hold a degree in 

an ICT related subject. While the most common degree subject is maths or computing (40 per cent), 

others include engineering and technology (21 per cent), physical sciences (11 per cent) and business 

studies (nine per cent). Graduates employed as computer analysts/programmers display the greatest 

range of degree subjects. Also, female graduates working in ICT occupations are more likely to have 

degrees in non-ICT or non-technical subjects (e.g. social sciences).  

(THE INSTITUTE FOR EMPLOYMENT STUDIES (2001): An Assessment of Skill Needs in Information and 

Communication Technology.  

http://dera.ioe.ac.uk/15250/1/An%20assessment%20of%20skill%20needs%20in%20ICT.pdf) 

http://dera.ioe.ac.uk/15250/1/An%20assessment%20of%20skill%20needs%20in%20ICT.pdf
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based assumptions and auxiliary hypotheses about the share of outsiders entering the ICT 
workforce. 

Also career changers originally coming from a non-ICT background may take on ICT positions, 
furthermore re-entrants who had been out of the labour market previously. While recent research 
(e-skills QUALITY Study: www.eskills-quality.eu) shows that certification has become crucial for ICT 
practitioners across all backgrounds, it can be ŀǎǎǳƳŜŘ ǘƘŀǘ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ άŜŘǳŎŀǘƛƻƴŀƭ ƻǳǘǎƛŘŜǊǎέ 
certification and re-skilling programmes play a crucial role in adapting the workforce skills to the 
demand side requirements. 

Finally, immigration is a source of additional supply to the market. 

Certifications and re-skilling programmes play a crucial role in adapting the workforce skills to the 
demand side requirements.  

Supply side exits may be due to retirement, temporary leave (e.g. parental leave) and emigration of 
ICT workers as well as promotion or other career change to non-ICT jobs (ς or jobs at least not 
statistically captured as ICT jobs).  

The necessary statistical data regarding university graduations is publicly available from Eurostat. 
Further inflow indicators of relevance - which could be considered subject to availability of the 
necessary data - include data from immigration and career changers or market re-entrants. 

Outflow data would mainly include statistics on retirements, emigration, career changers or re-
entrants. This kind of data is hardly available across countries and estimates have to be based on 
analogies. 

Demand side model 

²Ƙŀǘ ƛǎ άŘŜƳŀƴŘέΚ /ƻƴŎŜǇǘǳŀƭƭȅΣ ŘŜƳŀƴŘ ƛǎ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǿƻǊƪŦƻǊŎŜ ǘƘŀǘ ǘƘŜ ƳŀǊƪŜǘ ǿƻǳƭŘ 
absorb shortly given that the current wage level prevailed. Markets tend to adjust via the price or 
quantity offered of the commodity. However, certain limitations apply in the labour market in the 
short term as regards the availability of skills, and obviously also with regards to the wages 
employers are willing to pay. 

While a short-term demand can be computed by adding existing and open posts, future demand 
will be highly path dependent. A planned demand that cannot be satisfied today and over a longer 
period and where prospects of filling it are meagre will eventually lead to evasive movement on the 
demand side, i.e. changes in the production structure. Therefore it is crucial to understand the 
ŎƻƴŎŜǇǘ ƻŦ ŦǳǘǳǊŜ άŘŜƳŀƴŘ ǇƻǘŜƴǘƛŀƭέ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŀ ŘŜƳŀƴŘ ƎƛǾŜƴ ǘƘŜ ǇŀǘƘ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 
scenario is actually taken.   

Demand potential up until 2020 is calculated and estimated using the following observations: 

¶ ICT workforce growing over the past decade 

¶ Annual growth of ICT employment has remained very robust throughout the crisis  

¶ Correlation between the ICT workforce ς GDP and IT investment disappearing somewhat 

¶ Less influence of economic cycles 

¶ {ǘǊƻƴƎŜǊ ƛƴŘƛŎŀǘƛƻƴ ƻŦ άƳŜƎŀ-ǘǊŜƴŘέ 

¶ /ƻƴǎŜǉǳŜƴŎŜ ŦƻǊ ŦƻǊŜǎƛƎƘǘΥ IŜŀǾƛŜǊ ǿŜƛƎƘǘƛƴƎ ƻŦ άǘǊŜƴŘέ ƛƴ ŦŀǾƻǳǊ ƻŦ άŜŎƻƴƻƳƛŎ ǎƛǘǳŀǘƛƻƴέ 

The approach contains the following inputs: 

¶ Market insight data on enterprise IT spending 

¶ Market insight data on hardware, software, services: IT Budgets 

http://www.eskills-quality.eu/
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¶ Market insight data on Consulting Budgets 

¶ (Semi-) Official Statistics on IT spending / IT investment (EITO, Eurostat) 

¶ An evidence based estimate on the split of IT budgets into hardware, software, services 

¶ Estimation of Labour costs, internal and external 

¶ Correlation with GDP growth, IT investment and IT labour market 

¶ Scenario outputs on the assumptions of GDP growth, IT investment which leads to 
estimations of IT labour demand (costs) 

¶ Assumptions on wage developments and IT labour costs result in an estimation of IT labour 
headcount 

¶ Cloud computing is included to take massive effect from 2015 on  

¶ Scenarios furthermore deliver assumptions on the distribution of IT labour costs into a) 
management / business architecture level, b) core ICT practitioners and c) ICT technicians. 
Cloud computing mainly puts pressure on ICT practitioner demand, while lifting demand for 
management / business architecture type of skills. 

As is inherent in the concept of demand potential, adjustments to supply shortage need to be made 
in the scenarios. 

Assumptions for forecasting future e-skills developments 

Several assumptions for forecasting the future e-skills developments in Europe have been 
developed which build the basis for the calculation of e-skills demand and supply for the period up 
until 2020. These relate to the: 

¶ Entry rate of ICT graduates, both from tertiary and vocational education (ISCED 3-5) into 
the ICT workforce; 

¶ Development in the numbers of ICT graduates from tertiary education from 2011 to 2015 
and 2020 varying between the different scenarios; 

¶ Development in the numbers ICT graduates from vocational education from 2011 to 2015 
and 2020;  

¶ Entry rates of STEM graduates entering the ICT workforce; 

¶ Upgrading of skills of outsiders and career changes through IBTC (estimated number of 
awarded industry-based ICT training certifications);  

¶ Replacement demand of ICT practitioners and ICT management staff leaving the workforce 
annually (Cedefop based); 

¶ Expansion demand varying according to scenario with a baseline based on applying 
historical correlations of GDP and ICT investment and a trend component; 

¶ ICT Management recruitment (ICT managers, enterprise architects, ICT consultants) 
specifying a percentage of individuals from the ICT practitioner pool getting promoted to 
management level and those coming from the business management pool; 

¶ Excess demand baseline 2011 based on empirica CIO / HR manager survey on ICT vacancies, 
2012; 

¶ Intra-EU migration from excess supply to excess demand countries (only in those years and 
from those countries where excess supply exists). 
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3.5.2 First synthesis scenario: ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ 

The first synthesis scenario called ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ ŦŜŀǘǳǊŜǎ ŀn economic growth scenario with a 
slow return to historical growth trajectories and slow recovery. GDP growth across Europe is 
assumed at an average of 0.92% compound annual growth rate between 2010 and 2015 and 
increases to 1.65% on average annually between 2015-2020.  

Moderate IT investments will be reflected in 2.1% p.a. growth until 2015, with an increasing trend 
from 2014 on, so that the second half of the decade will see a growth rate of 4.3% on average. IT 
investments will not least build upon a rapid diffusion of mobile devices and apps and of cloud 
services and other new IT delivery models.  Big data applications and services are expected to grow 
considerably from 2014 on. 

SME investments in IT innovation will increase only very slowly because of the slow recovery and 
persistence credit crunch.  

In the education domain, we will see a slight increase in the number of ICT graduates and some 
labour mobility. Private funding for education and training will be at a moderate level. In the social 
domain, data driven commercial services on the web, also driven by mobile devices, will imply 
ǎƻƳŜ άōƛƎ ōǊƻǘƘŜǊέ ǊƛǎƪǎΦ tƻƭƛǘƛŎŀƭƭȅ ǿŜ ǿƛƭƭ ǎŜŜ ŀ ŎƻƴǘƛƴǳƛƴƎ ƛƴŎǊŜƳŜƴǘŀƭ ǇǊƻŎŜǎǎ ƻŦ building Europe 
step by step. Continuing negotiations between Member States will bring about gradual and 
cumulative progress in European cohesion. 

Forecasting results 

Lƴ ǘƘŜ Ψ/ŀǳǘƛƻǳǎ DǊƻǿǘƘΩ ǎŎŜƴŀǊƛƻ, the ICT workforce in Europe will grow from 6.53 million in 2011 
to 7.09 million in 2020 whereby 5.15 million will be ICT practitioners and 1.95 million ICT 
management level employees. 

e-Skills Jobs ς ΨCautious GrowthΩ ǎŎŜƴŀǊƛƻΥ 
 Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

Source: empirica model forecast.  

We see a slight upturn in the share and total number of application development jobs and a stable 
number of more infrastructure related jobs12. 

                                                           

12
  Application development jobs are defined to comprise in terms of ISCO-08 codes (in order of number of 

jobs in EU-27): Software developers (2512), Applications programmers (2514), Software and applications 

developers and analysts not elsewhere classified (2519), Database designers and administrators (2521), 

Database and network professionals not elsewhere classified (2529), and Web and multimedia developers 

(2513). Infrastructure related jobs are seen to comprise (in order of number of jobs in EU-27): 

Information and communications technology operations technicians (3511), Information and 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management      1.39         1.40         1.42         1.46         1.51         1.59         1.67         1.76         1.85         1.95    

ICT Practitioners      5.14         5.11         5.07         5.12         5.13         5.14         5.14         5.14         5.15         5.15    

Of which: 
Application 
Development 

     1.95         1.93         1.92         1.94         1.95         1.96         1.98         1.99         2.01         2.02    

Of which: 
Infrastructure 

     2.37         2.36         2.35         2.37         2.37         2.38         2.37         2.37         2.37         2.36    

Total      6.53         6.51         6.49         6.57         6.64         6.73         6.82         6.90         7.00         7.09    
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While a general trends towards practitioner shortages can be observed, there will even be some 
practitioner unemployment in some countries but only for a few years, due to little / lacking 
mobility across the EU. These countries are most notably Poland and Spain. Poland sees an 
oversupply mainly due to the steady and strong output of graduates from tertiary and vocational 
education, while Spain suffers from a slump in demand. 

e-Skills unemployment - Ψ/ŀǳǘƛƻǳǎ DǊƻǿǘhΩ ǎŎŜƴŀǊƛƻ 

EU27 - Cautious Growth 2011 2015 2020 

Unemployment - Management  28,000 30,000 39,000 

Unemployment - Practitioners 103,000 123,000 110,000 

Unemployment - Total 131,000 154,000 149,000 
Source: empirica model forecast.  

e-Skills Supply - ΨCautious GrowthΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

Source: empirica model forecast.  

In this scenario the demand potential for ICT workers will reach beyond the above 7.25 million in 
2020 and amount to 7.98 million.  

e-Skills Demand Potential - Ψ/ŀǳǘƛƻǳǎ DǊƻǿǘƘΩ scenario: 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

                                                                                                                                                                                   
communications technology user support technicians (3512), Computer network and systems technicians 

(3513), Electronics engineers (2152), Systems administrators (2522), Electronics engineering technicians 

(3114), Telecommunications engineers (2153), Computer network professionals (2523), 

Telecommunications engineering technicians (3522). We do not provide a specific forecast and therefore 

do not include in the above table Specialist Technicians: Web technicians (3514), Process control 

technicians not elsewhere classified (3139), Medical records and health information technicians (3253), 

Air traffic safety electronics technicians (3155), Medical imaging and therapeutic equipment technicians 

(3211), and Broadcasting and audio-visual technicians (3521). We do not provide a specific forecast and 

therefore do not include in the above table Enablers: Information technology trainers (2356) and 

Information and communications technology sales professionals (2434). 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management  1.42     1.43     1.45     1.49     1.54     1.62     1.71     1.80     1.89     1.99    

ICT Practitioners  5.25     5.28     5.28     5.28     5.26     5.26     5.26     5.26     5.27     5.27    

Total  6.67     6.70     6.73     6.77     6.81     6.88     6.97     7.06     7.16     7.25    

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47      1.50         1.54         1.62         1.71         1.81         1.91         2.01         2.11         2.21    

ICT Practitioners 5.32      5.22         5.18         5.22         5.30         5.39         5.50         5.59         5.69         5.77    

Total 6.79      6.72         6.72         6.83         7.02         7.21         7.41         7.60         7.80         7.98    
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The excess demand or shortage (calculated as the number of open posts)13  amounts to 373,000 in 
2015 and 889,000 in 2020. This figure can best be described as ΨŘŜƳŀƴŘ ǇƻǘŜƴǘƛŀƭΩ ƻǊ ΨƧƻō 
ǇƻǘŜƴǘƛŀƭΩ ŦƻǊ L/¢ Ƨƻōǎ. It should be seen as a (theoretical) figure describing the demand potential 
for new ICT jobs which ς under the above assumptions ς could theoretically and additionally be 
created in Europe due to an e-skills demand likely to occur especially in the years closer to 2020.  

When comparing the figures from the above tables it becomes apparent that in 2020 the labour 
market would be able to absorb 630,000 of these potential additional jobs which could be created 
in ICT practitioner occupations and around 260,000 at ICT management level. 

e-Skills Vacancies Estimate- Ψ/ŀǳǘƛƻǳǎ DǊƻǿǘƘΩ scenario: 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

The development over the coming years will not be a straightforward and continuous one. 
According to our estimates and forecasts the demand for ICT practitioners will only in 2014 be at 
2011 levels again and then slowly increase after 2015 and increase more strongly towards the end 
of the forecasting period, especially from 2017/18 onwards.  

 

                                                           

13
  This model simply adds up the national balances of supply and demand, but only where they reveal an 

excess demand. It should be noted that this is still a very conservative estimate, as within countries a 

perfect geographical match is assumed. Mismatches thus only occur between countries. Migration, which 

alleviates the geographical mismatch, is already built into the model, as described in the assumptions 

section. Apart from geographical mismatches, skills mismatches only exist between management and 

practitioner level skills, but the assumptions on management level recruitment out of the pool of 

practitioners are also conservatively estimated, rather overestimating the mobility between these 

categories. 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management      0.07         0.10         0.12         0.16         0.20         0.22         0.24         0.25         0.26         0.26    

ICT Practitioners      0.18         0.11         0.10         0.10         0.17         0.26         0.35         0.45         0.54         0.63    

Total      0.26         0.21         0.22         0.26         0.37         0.48         0.59         0.70         0.80         0.89    
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Development of ICT Professional e-skills supply and demand in Europe (EU-27) 2011 ς 2020 

 

 

Development of ICT Practitioner and Professional e-skills supply and demand in European countries 2011 
ς 2020 
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Bottom line 

Due to the current and ongoing economic and financial crisis in Europe demand and supply for e-
skills seem to be more or less balanced for 2011/2012. This situation is expected to deteriorate 
rapidly, as new demand is outstripping supply for the period until 2015 already. Demand will be 
particularly high for ICT management-related jobs, but we will nevertheless see an increasing 
number of vacancies also for practitioner jobs.  

In 2015 we expect a skills shortage that translates into unfilled vacancies in the order of magnitude 
of 370,000 jobs. 

3.5.3 Second synthesis scenario:  άwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜέ 

The second ǎȅƴǘƘŜǎƛǎ ǎŎŜƴŀǊƛƻ ŎŀƭƭŜŘ άReturn to Confidenceέ ŦŜŀǘǳǊŜǎ ŀ slightly more optimistic 
economic growth scenario with a recovery from 2014 onwards. GDP growth across Europe is 
assumed at an average of 1.3% compound annual growth rate between 2010 and 2015 and 
increases to 2.0% on average annually between 2015-2020.  

The economic recovery sets a favourable environment for IT investments, growing at 2.9% p.a. until 
2015 and further increasing to a growth rate of 5.6% on average in the second half of the decade. IT 
investments will be grounded in a generally high level of innovation and fast diffusion throughout 
the business sector. Innovation will be addressed both at increasing productivity and at launching 
new products and services. In particular, also SMEs will participate in the innovation wave at show 
a high level of adoption of ICT innovation.  

¢ƘŜ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭŀōƻǳǊ Ƴƻōƛƭƛǘȅ ŘƻƳŀƛƴ ƛǎ ǳƴŎƘŀƴƎŜŘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ά/ŀǳǘƛƻǳǎ DǊƻǿǘƘέ 
scenario, which features our baseline assumptions of a slightly increased supply of ICT graduates, a 
modest contribution of industry based training and certification to the supply of qualified workers 
and a modest rate of labour mobility. 
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In the social domain, we see a new wave of social (yet commercial) innovation, with a balance 
between the commercial and non-profit sectors. The impact of social uses of the internet will 
ŘƻŘƎŜ ǘƘŜ άōƛƎ ōǊƻǘƘŜǊέ ǘƘǊŜŀǘǎ ŀƴŘ ōŜ ƳƻǊŜ ŦƻŎǳǎŜŘ ƻƴ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ǎƘŀǊƛƴƎ 
aspects of the Internet. Politically, integration of Europe is fostered with a high level of governance 
in the ICT domain and a fast achievement of the Digital Agenda. Education policies succeed in 
coordinating standards, curricula and learning outcomes of the ICT profession. 

Forecasting results 

e-Skills Jobs ς ΨReturn to ConfidenceΩ ǎŎŜƴŀǊƛƻΥ 
 Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

We see an increase in the share and total number of application development jobs and a slight 
decrease in the number of more infrastructure related jobs. 

έwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜέ features a robust general trend towards practitioner shortages so that any 
practitioner unemployment observed is at the rate of natural unemployment of about 2%.   

e-Skills unemployment - ΨReturn to ConfidenceΩ scenario 

EU27 - Cautious Growth 2011 2015 2020 

Unemployment - Management  28,000 32,000 43,000 

Unemployment - Practitioners 103,000 93,000 112,000 

Unemployment - Total 131,000 125,000 155,000 

 

e-Skills Supply - ΨReturn to ConfidenceΩ scenario: 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

In this scenario the demand potential for ICT workers will reach beyond the above 7.47 million in 
2020 and amount to 8.99 million.  

 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39      1.40         1.46         1.52         1.60         1.70         1.81         1.91         2.03         2.14    

ICT Practitioners 5.14      5.15         5.14         5.15         5.16         5.16         5.16         5.16         5.16         5.17    

Of which: 
Application 
Development 

     1.95         1.96         1.96         1.97         1.99         2.00         2.00         2.01         2.03         2.04    

Of which: 
Infrastructure      2.37         2.36         2.34         2.34         2.34         2.33         2.33         2.32         2.32         2.32    

Total 6.53      6.55         6.60         6.67         6.76         6.85         6.96         7.07         7.19         7.31    

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management  1.42         1.43         1.49         1.55         1.63         1.73         1.84         1.95         2.07         2.19    

ICT Practitioners  5.25         5.28         5.26         5.26         5.27         5.26         5.26         5.27         5.27         5.28    

Total  6.67         6.70         6.75         6.81         6.90         6.99         7.11         7.22         7.34         7.47    
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e-Skills Demand Potential - ΨwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜΩ scenario: 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

 

The excess demand or shortage (calculated as the number of open posts) amounts to 866,000 in 
2015 and 1.685,000 in 2020. This figure can best be described as ΨŘŜƳŀƴŘ ǇƻǘŜƴǘƛŀƭΩ ƻǊ ΨƧƻō 
ǇƻǘŜƴǘƛŀƭΩ ŦƻǊ L/¢ Ƨƻōǎ. It should be seen as a (theoretical) figure describing the demand potential 
for new ICT jobs which ς under the above assumptions ς could theoretically and additionally be 
created in Europe due to an e-skills demand likely to occur especially in the years closer to 2020.  

When comparing the figures from the above tables it becomes apparent that in 2020 the labour 
market would be able to absorb 1.360,000 of these potential additional jobs which could be 
created in ICT practitioner occupations and around 320,000 at ICT management level. 

e-Skills Vacancies Estimate- ΨwŜǘǳǊƴ ǘƻ /ƻƴŦƛŘŜƴŎŜΩ scenario: 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47      1.54         1.62         1.73         1.86         1.98         2.10         2.23         2.35         2.47    

ICT Practitioners 5.32      5.37         5.46         5.62         5.77         5.94         6.10         6.25         6.40         6.53    

Total 6.79      6.91         7.09         7.35         7.63         7.92         8.21         8.48         8.75         8.99    

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management      0.07         0.14         0.17         0.22         0.25         0.28         0.30         0.31         0.32         0.32    

ICT Practitioners      0.18         0.23         0.32         0.46         0.61         0.78         0.95         1.10         1.24         1.36    

Total      0.26         0.36         0.49         0.68         0.87         1.06         1.24         1.41         1.56         1.69    
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Development of ICT Professional e-skills supply and demand in Europe (EU-27) 2011 ς 2020 

 

 

Development of ICT Practitioner and Professional e-skills supply and demand in European countries 2011 
ς 2020 
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Bottom line 

Due to the current and ongoing economic and financial crisis in Europe demand and supply for e-
skills seem to be more or less balanced for 2011/2012. This situation is expected to deteriorate 
even more rapidly than in the previous scenario, and new demand is outnumbering supply for the 
period until 2015 even more. Demand will be particularly high for ICT management-related jobs, 
but we will nevertheless see an increasing number of vacancies also for practitioner jobs.  

In 2015, we expect a skills shortage that translates into unfilled vacancies in the order of magnitude 
of 866,000 jobs. 

 

3.5.4 {ŎŜƴŀǊƛƻ Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ Ŝ-skills 2012-2020 

This scenario is based on the assumption of a very slow return to the historical trajectory of GDP 
growth experienced before the crisis. What is nowadays definitely becoming clear is that the return 
to past trends may not be as easy as thought just a few months ago and for sure it will take more 
time than it took after any other crisis of the last 20 years. This is due, on the one hand, to the 
length of the crisis and on the other on to the fact that the crisis has been particularly dramatic in 
some countries.  

The macroeconomic scenario foresees that after a difficult 2012, the EU27 economy will start 
recovering with definitely slow recovery rates until 2015 (lower than before the crisis) and with 
more positive growth, although smooth, from 2015 to 2020.  

In this scenario, ICT will play a relevant role in the economic recovery since ICT is an important tool 
for cost savings. ICT investment will therefore mainly be addressed to cost savings and to achieving 
productivity gains. As a consequence the investments achieved by the private industry will be 
mainly short to medium term investments. The investments achieved by the public sector will also 
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be addressed to cost savings and rationalization of the public spending. Where possible, some 
countries may address investments to infrastructures in order to reduce the digital divide.      

After a difficult time period (2011 -2012), ICT spending will evolve at a moderate pace throughout 
the forecast period. ICT spending will grow faster than GDP, with a slight increase of ICT spending 
to eventually return to the 2007/2008 trend.  

In the short term, all vertical markets will feel the pressure of strong economic uncertainty and 
persisting concerns over sovereign risks in some EU countries. However, some vertical markets are 
impacted more (government, finance, automotive, air transport), others are more resilient (utilities, 
telecoms). In the longer term, the moderate economic recovery will accelerate investments across 
all vertical markets, in particular those, which have already a good IT sophistication (utilities, 
finance, telecom, large companies in manufacturing and distribution). With strong focus on cutting 
inefficiencies, centralizing procurement and reducing costs, growth in the government sector 
(especially central government) will remain subdued along the forecast period. 

Within such a scenario, there will be differences by country in ICT spending growth and innovation 
diffusion. As a consequence, e-skills demand will follow different routes in different countries. 
Attractiveness of ICT careers will remain steady or may even be lost to some degree, also since 
there is no room for significant wage increases. Moreover, some of the Member States that are 
going through a severe economic crisis are also those countries with a weak ICT industry and 
historically weak support for higher education in ICT. Because of the prolonged crisis, there is a 
concrete risk that EU governments will only recognize a low-to-medium level of priority to research 
and innovation policies and to education development. Obviously, there will be an increase of 
digital natives, some of who will be entering the ICT labour market without ICT graduation, 
especially in countries with weaker ICT education systems. As a consequence, there will be an 
increasing need for lifelong learning and for training on the job. Nevertheless, because of the 
economic crisis, industry training budgets will not go back to the pre-crisis level.  

Impact 

During the first years of the forecasting period (2012-2015), demand for e-skills will slowdown 
because of economic and ICT industry trends. During this time period, digital natives without 
graduation may enter the labour market as ICT practitioners, taking advantage of the crisis. The 
young digital natives may in fact compete with the young graduates by working for lower wages.  

The demand for Management skills will experience positive growth rate during the overall 
forecasting period. In fact, IT investments will mainly be addressed to cost savings and productivity 
gains, which will require some re-organization of the production processes both in industry and in 
services sectors.  

During the second part of the forecasting period replacement cycles of infrastructures and the 
emergence of the cloud computing will increase demand of both management skills and 
practitioners.   

The EU will face a moderate decline of the number of ICT graduates due to a lower level of the 
ŎŀǊŜŜǊǎΩ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎΦ ¢ƘŜ ƭƻǿ ƭŜǾŜƭ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊȅ ǘǊŀƛƴƛƴƎ ōǳŘƎŜǘǎ ǿƛƭƭ ƭƛƳƛǘ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ 
growth of digital natives who entered the labour market some years before.  

All in all, the demand for e-skills will remain at a medium level during the complete forecasting 
period, driven in the long term by the demand of management skills. The demand for ICT 
practitioners will increase with a smooth trend.   

Forecasting results 
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Lƴ ǘƘŜ Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛo and under the assumptions outlined above, the ICT workforce in 
Europe will grow from 6.53 million in 2011 to 6.86 million in 2020 whereby 5.02 million will be ICT 
practitioners and 1.84 million ICT management level employees. 

e-Skills Jobs ς Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛƻΥ 
 Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

We see a slight upturn in the share and total number of application development jobs and a slight 
decrease of the number of more infrastructure related jobs. 

There will be some oversupply in some countries, due to little / lacking mobility across the EU.  
These countries are most notably Poland and Spain. Poland sees an oversupply mainly due to the 
steady and strong output of graduates from tertiary and vocational education, while Spain suffers 
from a slump in demand. 

e-Skills Supply - Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

In this scenario, the demand potential for ICT workers will reach beyond the above 7.06 million in 
2020 and amount to 7.48 million.  

e-Skills Demand Potential - Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛƻΥ 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39 1.40 1.40 1.42 1.47 1.53 1.60 1.68 1.76 1.84 

ICT Practitioners 5.14 5.06 4.95 4.95 5.02 5.03 5.03 5.03 5.02 5.02 

Of which: 
Application 
Development 

1.95 1.92 1.88 1.90 1.93 1.94 1.96 1.97 1.98 1.99 

Of which: 
Infrastructure 2.37 2.32 2.26 2.25 2.27 2.27 2.26 2.26 2.25 2.24 

Total 6.53 6.46 6.35 6.38 6.48 6.56 6.63 6.71 6.78 6.86 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.42 1.43 1.43 1.45 1.49 1.56 1.63 1.71 1.80 1.88 

ICT Practitioners 5.25 5.27 5.28 5.28 5.27 5.24 5.22 5.20 5.19 5.18 

Total 6.67 6.70 6.71 6.73 6.77 6.80 6.85 6.92 6.99 7.06 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47 1.47 1.50 1.56 1.64 1.73 1.82 1.90 1.99 2.08 

ICT Practitioners 5.32 5.14 5.03 5.02 5.07 5.12 5.19 5.26 5.33 5.40 

Total 6.79 6.62 6.53 6.57 6.71 6.85 7.01 7.17 7.32 7.48 
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The excess demand or shortage (calculated as the number of open posts) amounts to 230,000 in 
2015 and 620,000 in 2020, with 240,000 management level and 380,000 practitioner skills level 
vacancies. This figure can best be described as ΨŘŜƳŀƴŘ ǇƻǘŜƴǘƛŀƭΩ ƻǊ ΨƧƻō ǇƻǘŜƴǘƛŀƭΩ ŦƻǊ L/¢ Ƨƻōǎ. It 
should be seen as a (theoretical) figure describing the demand potential for new ICT jobs which ς 
under the above assumptions ς could theoretically and additionally be created in Europe due to an 
e-skills demand likely to occur especially in the years closer to 2020.  

e-Skills Vacancies Estimate- Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛƻΥ 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

The development over the coming years will not be a straightforward and continuous one. 
According to our estimates and forecasts, the demand for ICT practitioners will even decrease for 
the coming two years, slowly increase afterwards in 2015 and increase more strongly towards the 
end of the forecasting period, especially from 2017/18 onwards.  

On balance, there will be a negative e-skills excess demand in 2013, i.e. an ICT professional 
oversupply of 10,000. This is almost identical with the previous forecast for 2012 from the e-Skills 
MONITOR project carried out in 200914 in the ς most applicable scenario for the previous years ς 
ǘƘŜ Ψ{ǘŀƎƴŀǘƛƻƴΩ ǎŎŜƴŀǊƛƻ ǿƘƛŎƘ ǿŀǎ -11,000. In hindsight, this rather pessimistic scenario turned 
out to be the most applicable one and also best reflects the current and near future situation 
Europe is facing. 

There are also significant variations across the countries and in 2014, Europe will be faced with a 
peak in oversupply of ICT practitioners of around 160,000 while there will be an excess demand of 
ICT management level employees of 140,000.  

¢ƘŜ ƴŜƎŀǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊ 9ǳǊƻǇŜ ƛƴ ǘƘŜ Ψ{ǘǊǳƎƎƭƛƴƎ ƻƴΩ ǎŎŜƴŀǊƛƻ ŦƻǊ ǘƘŜ ȅŜŀǊǎ нлмо-2015 only 
occurs when balancing excess demand in countries with e-skills oversupply in other countries. 
However and when just calculating the vacancies, the development is a positive one (by definition, 
as only vacancies are counted here) for all years and the vacancy figure is constantly growing to 
reach a figure of 620,000 in 2020. Compared to 2011, the number of vacancies figure will have 
more than doubled for ICT practitioners and tripled for ICT management, by 2020. 

 

                                                           

14
  Cattaneo, G; Kolding, M.; Lifonti, R.; Hüsing, ¢ΦΤ YƻǊǘŜΣ ²ΦΥ CƻǊŜǎƛƎƘǘ wŜǇƻǊǘ ά!ƴǘƛŎƛǇŀǘƛƴƎ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ 

the supply and demand of e-skills in Europe (2010-нлмрύέΣ нллфΦ aƛƭŀƴΣ .ƻƴƴΣ нллфΦ 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 0.07 0.08 0.10 0.14 0.18 0.20 0.21 0.22 0.23 0.24 

ICT Practitioners 0.18 0.09 0.09 0.06 0.05 0.10 0.16 0.23 0.31 0.38 

Total 0.26 0.16 0.18 0.20 0.23 0.30 0.38 0.46 0.54 0.62 
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Development of ICT Professional e-skills supply and demand in Europe (EU-27) 2011 ς 2020 

 

 

Development of ICT Practitioner and Professional e-skills supply and demand in European countries 2011 
ς 2020 
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Bottom line 

Due to the current and ongoing economic and financial crisis in Europe demand and supply for e-
skills seem to be more or less balanced. This situation is expected to remain so for the next two 
years to come or we may even be faced with a small oversupply of ICT practitioners. This will not be 
the case in ICT management-related jobs, where there will always be an excess demand, and we 
will nevertheless see a number of vacancies also for practitioner jobs.  

HoweveǊΣ ōŀǎŜŘ ƻƴ ǘƘŜ ΨǎǘǊǳƎƎƭƛƴƎ ƻƴΩ ŦƻǊŜǎƛƎƘǘ ǎŎŜƴŀǊƛƻ we will see a numerically balanced ICT 
labour market with only an e-skills excess demand starting in 2015. Geographical disparities will 
nevertheless lead to regional shortages.  

3.5.5 {ŎŜƴŀǊƛƻ Ψ5ŜŦȅƛƴƎ ǘƘŜ OŘŘǎΨ forecasting of e-skills 2012-2020 

¢ƘŜ ǎŜŎƻƴŘ ǎŎŜƴŀǊƛƻΣ Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩΣ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ƻŦ ŀ ǊŜŎƻǾŜǊȅ ŦǊƻƳ ǘƘŜ ŎǊƛǎƛǎ 
faster than in the previous scenario. This scenario is based on the assumption that most of the EU 
countries will face in 2013 a noticeable economic recovery because of an improvement of the 
sovereign debt crisis and because the policy actions taken against the crisis will quickly become 
effective. GDP growth strengthens along the forecast period. It is an optimistic scenario and it 
shows a positive deviation from growth rates of the realistic scenario. Nevertheless, growth does 
not rapidly become higher than it was before the crisis as it can be expected that a full recovery will 
definitely take a longer time period.  

After such a long and severe economic crisis, the economic recovery will lead to strong business 
and consumer confidence, creating a favourable environment for IT investments. The effects of the 
economic recovery on ICT investment dynamics will gain traction from 2014 on and will become 
evident in the second forecasting period, from 2015 onwards.  
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ICT investments will predominantly be aimed at productivity gains, and the European economy will 
be competitive at global level.  

Cloud computing, mobility and Web 2.0 will become integral part of European companies' 
strategies. The Internet economy and the Internet of things are possibly going to modify production 
processes and increase services contribution to the economic systems. The public sector 
concentrates resources on research and development and on new services addressed to rationalise 
public spending and to improve the quality of services delivered.    

IT spending growth strengthens across all vertical markets, including those verticals with a strong 
penetration of SMEs (such as business services, distribution, manufacturing and construction). 

{ǳŎƘ ŀ ǊŜŎƻǾŜǊȅ ǿƛƭƭ ƘŜƭǇ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŜŘǳŎŀǘƛƻƴ ǎȅǎǘŜƳΩǎ ŎŀǇŀŎƛǘȅΣ ƳŀƪƛƴƎ L/¢ ŎƻǳǊǎŜǎ ƳƻǊŜ 
attractive for young people in a long time perspective. The number of ICT graduates will grow, 
stopping the decreasing trend in the number of ICT graduates. At the same time, enterprises will 
have an increased need for a trained and up-to-date labour force, so that industry will come back to 
the pre-ŎǊƛǎƛǎ ǘǊŀƛƴƛƴƎ ōǳŘƎŜǘǎΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƻŦ άŘƛƎƛǘŀƭ ƴŀǘƛǾŜǎέ ŜƴǘŜǊƛƴƎ ǘƘŜ ƭŀōƻǳǊ ƳŀǊƪŜǘ ǿƛƭƭ ƘŜƭǇ 
ǘƘŜ ǘǊŀƛƴƛƴƎ ƻƴ ǘƘŜ Ƨƻō ƻŦ άŘǳŀƭ ǘƘƛƴƪŜǊǎέΦ    

The fast recovery will contribute to avoiding the sovereignty risk and will consolidate the project 
and perspectives of a Federal Europe. The EU will succeed to implement strong governance and will 
achieve the Digital Agenda and the digital single market. In such a context, implementation of 
collaborative policies between EU institutions, MS governments, business and Academia will take 
place in order to address the most urgent e-skills gaps.  

The Internet will be divided between commercial domination of the multinationals and of 
governments. Social networks will assume an increasingly commercial flavour and there will also be 
an increasing use of the Internet for mass democracy and participation. 

Impact  

The positive economic trend emerging from 2013 on and the increasing level of innovation inherent 
in this scenario addressed to both savings and to new products will bring about an increased 
adoption of innovation in both large companies and SMEs. Cloud computing, mobile devices and 
apps and the social technologies will require re-organisation and innovation in relationships with 
suppliers and with customers as well as into internal business processes. As a consequence, 
management skills will be a relevant component of the overall demand of e-skills. The demand for 
practitioners will be smoother.   

The number of ICT graduates will slightly increase. Beside the ICT graduates, the digital natives 
without graduation may enter the labour market because of the increasing demand. The latter will 
take advantage from the positive innovation climate and from the training supplied by the 
enterprises. At the end of the first forecasting period the training budgets of the enterprises will 
increase and get slowly back to the pre-crisis level.  

Because of the spread of ICT innovation in all the vertical markets, the demand for management 
skills will combine e-skills and other industry-specific skills. Such combination is not currently 
delivered by the formal education so that the training on the job will be very important for the 
management skills as well as for the practitioners.     

Such a combination of skills will favour the spread of innovation in vertical industries where ICT in 
not an intensive production factor and could revitalise the innovation and productivity of 
traditional sectors or of low ICT intensive industries.   

Forecasts  
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The e-ǎƪƛƭƭǎΩ ŘŜƳŀƴŘ ǘǊŜƴŘ ǿƛƭƭ ōŜ ǇƻǎƛǘƛǾe in the long term (2012-2020) with a CAGR over 3%. The 
leadership skills will definitely drive this growth (average annual growth almost 6%) while the 
practitioner skills demand trend will be positive but with an average annual growth below 2%.   

e-Skills Jobs ς Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ scenario: 
Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

We see an increase of the number of jobs from 6.53 million in 2011 to 6.76 million in 2015 and 7.3 
million in 2020. This is driven by a sky-rocketing demand potential, which will have surpassed the 9 
million mark by 2020.  

The increase is mainly due to the surge in management skills level jobs, i.e. ICT managers, 
consultants and architects. There is also an increase in the number of development jobs, while 
infrastructure struggles to keep its level of employment. 

If such a positive scenario becomes a reality, it can be expected, that employers will not sit back 
and do nothing about a structural over-demand off more than a million. It can be expected, that 
other ways of supply not currently included in our simplified model will be open up, be it 
immigration or the up skilling of outsiders. 

e-Skills Supply- Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

 

e-Skills Demand Potential- Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ ǎŎŜƴŀǊƛƻΥ 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39 1.40 1.47 1.54 1.63 1.73 1.84 1.95 2.06 2.18 

ICT Practitioners 5.14 5.16 5.14 5.14 5.13 5.13 5.12 5.12 5.12 5.12 

Of which: 
Application 
Development 

1.95 1.95 1.96 1.96 1.97 1.98 1.99 2.00 2.01 2.03 

Of which: 
Infrastructure 2.37 2.37 2.37 2.37 2.36 2.35 2.34 2.34 2.33 2.33 

Total 6.53 6.55 6.61 6.68 6.76 6.86 6.96 7.07 7.18 7.30 

EU27 (millions) 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.42 1.43 1.50 1.57 1.67 1.77 1.88 1.99 2.11 2.23 

ICT Practitioners 5.25 5.27 5.25 5.24 5.24 5.23 5.23 5.23 5.23 5.23 

Total 6.67 6.70 6.75 6.82 6.90 7.00 7.11 7.22 7.34 7.46 

EU27 (millions) 
 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47 1.56 1.65 1.77 1.90 2.02 2.15 2.27 2.39 2.51 

ICT Practitioners 5.32 5.42 5.56 5.72 5.89 6.05 6.21 6.36 6.50 6.61 
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Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ ǎŎŜƴŀǊƛƻ:  
Development of ICT Professional e-skills supply and demand in Europe (EU-27) 2011 ς 2020 

 
 

Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ ǎŎŜƴŀǊƛƻ:  
Development of ICT Professional e-skills supply and demand in European countries 2011 ς 2020 
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Total 6.79 6.98 7.21 7.49 7.78 8.07 8.36 8.63 8.89 9.12 
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Excess demand and number of vacancies are a phenomenon across all countries and thus indicate 

that little efficiency can be added by enhancing worker mobility ς simply because the shortage is 

ubiquitous. 

In this scenario, we already see 1 million open posts in 2015, of which one quarter is managements 

related and three quarters refer to practitioner jobs. 

 

e-Skills Vacancies Estimate- Ψ5ŜŦȅƛƴƎ ǘƘŜ hŘŘǎΩ: 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 
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EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 0.07 0.16 0.19 0.23 0.26 0.29 0.31 0.32 0.33 0.33 

ICT Practitioners 0.18 0.27 0.41 0.59 0.76 0.92 1.09 1.24 1.38 1.49 

Total 0.26 0.42 0.60 0.81 1.02 1.21 1.39 1.56 1.71 1.82 
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Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

3.5.6 {ŎŜƴŀǊƛƻ Ψ¢ǊƻǳōƭŜŘ ǿŀǘŜǊǎΩ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ e-skills 2012-2020 

¢ƘŜ ǘƘƛǊŘ Ǝƭƻōŀƭ ǎŎŜƴŀǊƛƻ ƛǎ ƴŀƳŜŘ Ψ¢ǊƻǳōƭŜŘ ²ŀǘŜǊǎΩ ŀƴŘ ƛǎ ōŀǎŜŘ ƻƴ ǇŜǎǎƛƳƛǎǘƛŎ ƳŀŎǊƻŜŎƻƴƻƳƛŎ 
trends taking effect. Such trends could be the result of a failure of the vulnerable countries in 
undertaking a correction process of their imbalances and in undergoing an adjustment process with 
structural reforms. In this scenario the recovery from the economic crisis fails to take off: the EU 
will not recover from the crisis within the forecasting period. The 2013 GDP growth is limited to 
some 0.5%; growth strengthens in the following years, but remains definitely below the levels of 
the Struggling on scenario. Nevertheless, this pessimistic scenario doesn't foresee a collapse of the 
Euro. 

As a consequence, companies postpone investments in IT projects and focus on maintenance/ 
optimization of the existing IT infrastructure. IT investments remain subdued. Innovation and 
replacement of devices, infrastructures and IT systems are far away from being a priority of the 
European industry. Despite outpacing the rest of the market, investments in smart devices will also 
be affected by declining business and consumer confidence. 

The uncertain economic environment will slow down the major transformation process the 
software industry is undertaking. Despite growing much higher than average and being somewhat 
"anti-cyclical", adoption of public cloud services will also slow down. Large IT projects are 
postponed with a negative demand for IT services. Length of contracts is reduced, so are fees.  

Companies with less than 250 employees are strongly impacted across the forecast period. Issues 
around liquidity and access to credit keep on affecting SMEs' IT demand. The short-term tactical 
approach of most SMEs limits also their ability to innovate the products and services they offer 
and/or leverage in their business operations. Only large enterprises may start investments; 
nevertheless, they will only start limited and short-term investments.   

All vertical industries are impacted by the prolonged downturn in the economy. The government 
sector needs to cut further public expenditure. This will negatively impact IT spending as well, 
which will be therefore weaker than in the realistic scenario (where we already predict small 
growth). Cuts in public expenditure have a similar negative impact on education and healthcare. 
Utilities keep on growing above average but there is a delay in the implementation of smart meters' 
projects in some countries. The launch of smart services that could be enabled through smart grids 
is also delayed.  

The EU industry and services sectors will suffer from permanent declines in non-price 
competitiveness in both high tech and traditional sectors. Consequently, productivity of the 
European productivity will continue slowing down. Such a negative trend in economics and in IT 
investments will consolidate the decrease in ICT graduates. The education system will fail in the 
long term in making ICT courses and careers more attractive, which will provide less management 
skills to the labour market. In the meanwhile, companies will not get back to the pre-crisis training 
budgets and training projects will be pushed back by most of the enterprises. Enterprises will count 
ƻƴ άŘƛƎƛǘŀƭ ƴŀǘƛǾŜǎέΣ ǿƘƻ Ƴŀȅ ƘŀǾŜ ǎƻƳŜ ōŀǎƛŎ L¢ ǇǊŀŎǘƛǘƛƻƴŜǊ ǎƪƛƭƭǎΣ ōǳǘ there will be a shortage of 
management skills. Demographic trends will definitely increase the demand of life-long-learning 
and e-learning but, because of the decrease of training budgets, private funding will not 
compensate the insufficiency of public education.   

This lack of recovery from the crisis will weaken the European and federal governance, so that 
innovation and growth policy will be mainly driven at national levels; the coordination among 
nations will require relevant efforts. Most of the countrƛŜǎΩ ǇƻƭƛŎȅ ŀƎŜƴŘŀ ǿƛƭƭ ƴŜŜŘ ǘƻ ŦƻŎǳǎ ƻƴ 
socio-economic issues due to anaemic labour markets.  Innovation as well as the development and 
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implementation of the Digital Agenda will be postpone, which makes it difficult to start a virtuous 
circle.  

Impact 

Innovation adoption both in private and public sectors will be addressed to reduce costs and only 
when unavoidable. Technology delivery models will be characterised by a patchwork adoption 
while all the other technology investments (mobility, Internet economy, big data) will have very low 
priority. Most of the efforts will be addressed to the delivery of basic services and traditional 
products.    

Such a negative trend in economics and IT investments will consolidate the decrease in ICT 
graduates. The education system will fail in the long term in making ICT courses and careers more 
attractive, which will provide less management skills to the labour market. In the meanwhile, 
companies will not get back to the pre-crisis training budgets and training projects will be pushed 
ōŀŎƪ ōȅ Ƴƻǎǘ ƻŦ ǘƘŜ ŜƴǘŜǊǇǊƛǎŜǎΦ 9ƴǘŜǊǇǊƛǎŜǎ ǿƛƭƭ Ŏƻǳƴǘ ƻƴ άŘƛƎƛǘŀƭ ƴŀǘƛǾŜǎέΣ ǿƘƻ Ƴŀȅ ƘŀǾŜ ǎƻƳŜ 
basic IT practitioner skills, but there will be a shortage of management skills. The shortage of the 
management skills may be supplied by foreigners professional from countries with low wages. 
Demographic trends will definitely increase the demand of life-long-learning and e-learning but, 
because of the decrease of training budgets, private funding will not compensate the insufficiency 
of public education. All in all, EU will experience an impoverishment of the professional skills.  

The impact on the skills demand will show a decrease of the core skills demand while the 
leadership skills will be characterised by a medium/low demand accompanied by a shortage of such 
skills.   

Forecasts  

The demand for e-skills will experience a decreasing trend for at least all the first forecasting period 
and probably until 2017, while in the following years the trend will be positive and nearly flat. The 
demand for ICT practitioners will decrease all over the period while management skills will 
smoothly increase.  

We see a slight increase in the number of management level jobs from 1.4 to 1.7 million, while 
practitioners with fewer skills will have a hard time. Infrastructure level jobs will be cut from 2.4 to 
2.1 million, while developers can keep their level more or less. In total, Europe will employ 400,000 
practitioners less in 2020 than today. 

e-Skills Jobs ς ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39 1.40 1.43 1.44 1.46 1.50 1.54 1.58 1.63 1.68 

ICT Practitioners 5.14 5.11 4.99 4.91 4.85 4.78 4.73 4.72 4.71 4.72 

Of which: 
Application 
Development 

1.95 1.94 1.91 1.89 1.88 1.87 1.86 1.87 1.88 1.90 

Of which: 
Infrastructure 2.37 2.35 2.29 2.25 2.21 2.18 2.15 2.14 2.13 2.12 

Total 6.53 6.51 6.42 6.35 6.31 6.29 6.28 6.30 6.34 6.40 
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e-Skills Supply- ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

 

e-Skills Demand Potential- ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

 

 

ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
Europe (EU-27) 2011 ς 2020 
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EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.42 1.43 1.46 1.47 1.49 1.53 1.58 1.62 1.66 1.71 

ICT Practitioners 5.25 5.27 5.24 5.23 5.21 5.18 5.16 5.13 5.10 5.08 

Total 6.67 6.69 6.70 6.70 6.71 6.72 6.73 6.75 6.77 6.79 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47 1.51 1.51 1.54 1.58 1.63 1.67 1.72 1.77 1.82 

ICT Practitioners 5.32 5.22 5.04 4.92 4.85 4.78 4.73 4.72 4.71 4.72 

Total 6.79 6.72 6.55 6.46 6.43 6.41 6.40 6.44 6.48 6.54 
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ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
European countries 2011 ς 2020 
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Due to the oversupply of practitioners, in this scenario we actually see unemployment beyond the 
natural rate.15 It will peak in 2017 with 6.7%. It should be noted that this is modelled in an 
economic environment, where 6.7% will be a comparably low rate of unemployment. 

e-Skills Excess Supply- ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ 
Development of ICT Professional unemployment rate in Europe 2011 ς 2020 

 

e-Skills Vacancies Estimate- ΨTroubled WatersΩ ǎŎŜƴŀǊƛƻΥ 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

 

3.5.7 {ŎŜƴŀǊƛƻ Ψ¢ǿƻ ǎǇŜŜŘ 9ǳǊƻǇŜΩ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ Ŝ-skills 2012-2020 

In this scenario, the current crisis is going to impact in a very different way in the different 
European countries. Some countries will recover before 2015; others will experience a very 
pessimistic macroeconomic scenario.  

This does not mean a break-up of the Euro zone, but a continuing divergence between north and 
south Europe growth rates. On the overall, the balance between this divergence and consequently 
difficult governance of Europe will provide a macroeconomic pessimistic scenario and the failure of 
EU policies addressed to recovery and structural reforms.  

A number of countries, especially those with competitive industries and with balanced public 
accounts, will recover fast and will show strong business and consumer confidence so that IT 
investments will show an increasing trend. In these countries, a high diffusion of innovation will be 
addressed both to savings and to introduction of new products.  

In southern Europe and countries with high budget constraints and very slow recovery, innovation 
will not be a priority, except where it will be addressed to achieve savings.  

An outcome of the crisis started in mid-2007, in fact, shall be that all European countries must 
balance their public accounts and keep public debt under strict control; nevertheless, individual 
countries have widely different abilities to achieve this goal.  

                                                           

15
 The model assumes a natural rate of unemployment of 2% that may only be underrun in the short term 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 

ICT Practitioners 2.0% 2.6% 4.6% 6.1% 7.0% 7.8% 8.2% 8.0% 7.7% 7.0% 

Total 2.0% 2.5% 4.0% 5.2% 5.8% 6.4% 6.7% 6.6% 6.3% 5.8% 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 0.07 0.11 0.08 0.10 0.12 0.12 0.12 0.14 0.14 0.15 

ICT Practitioners 0.18 0.11 0.05 0.01 - - - - - - 

Total 0.26 0.21 0.13 0.11 0.12 0.12 0.12 0.14 0.14 0.15 
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Therefore, whereas governments in some countries shall be able to devote to innovation and ICT 
investments all the resources required by political will, other countries shall have to make difficult 
choices.  

Within this second group of countries, some will forgo public investment and current expenditure 
in innovative activities in order to defend current levels of traditional service provision and of public 
employment. Other countries might be willing (or forced) to do the opposite, especially for cost 
saviƴƎ ƛƴƴƻǾŀǘƛƻƴΦ Lƴ ǎǳƳΣ ŦƻǊ ŎƻǳƴǘǊƛŜǎΩ ǎǘǊƛŎǘ ōǳŘƎŜǘ ŎƻƴǎǘǊŀƛƴǘǎΣ ǘƘǊŜŜ ŀƭǘŜǊƴŀǘƛǾŜ ǎǘǊŀǘŜƎƛŜǎ Ŏŀƴ 
be envisaged:  

¶ A conservative strategy: this strategy defends the service provision and public employment 
as is. This strategy minimises investments in IT infrastructures and new technologies and 
consequently will lead to an increase in the international digital divide; 

¶ A cost saving strategy: this strategy is addressed to investments able to produce savings 
and to increase productivity. As a consequence, it leads to a short-term reduction in the 
digital divide which however may not last in the long run (this seems for example to be the 
option currently adopted by the Italian government); 

¶ A growth inducing strategy: the strategy is oriented to all investments able to induce 
economic growth. This will ensure a long run reduction in the international digital divide 
which however may take time to materialize.  

Which of these strategies will be pursued shall depend on the national (and regional) political will. 
It is also clear that the fate of the labour market and the education system will very much depend 
on which of the above strategies will be pursued by most of the countries that currently have to 
balance their public accounts 

In the Two Speed Europe scenario we make two important assumptions. The first assumption is 
that most of the countries having budget constraints will adopt a conservative or a cost saving 
strategy. The second assumption is that the EU will fail in the governance of the economic crisis so 
that the vulnerable countries will only be slightly supported by EU policy and infrastructures and by 
competitive countries.   

Impact 

This two-speed economy will produce a labour market characterised by a high level of labour 
mobility at least within the European area. Northern Europe will probably absorb part of the 
workers of Southern Europe, while Southern Europe may be affected by a risk of brain drain. The 
labour single market may be very useful in such a situation, since it may help compensating local 
mismatch of demand-supply of e-skills.  

As explained, it is currently difficult to know what strategies the single countries are going to adopt 
and, as a consequence, it is difficult to foresee the impacts of such a scenario. Nevertheless, we can 
say that on the overall, the European area will be characterized by a moderate innovation dynamic, 
driven by large companies. Innovation diffusion will be fast in Northern Europe and in countries 
with low budget constraints and it will be very patchwork in the rest of Europe.  

Northern Europe will experience steady competitive levels of its industry, while countries with high 
budget constraints will lose competitiveness and productivity. The gap between vulnerable 
countries and the other countries will widen so that it will be more and more difficult to establish 
and agree within EU common policy objectives and agenda especially where innovation and 
investments are required. The will be clearly Digital Agenda disregard.  

Forecasts 
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E-skills demand will on the overall stand on a medium/low level. Countries with low budget 
constraints will show a high demand of e-skills demand, especially for management skills. In the 
vulnerable countries, it will very much depend on which strategy they will adopt. In any case e- 
skills demand will be at medium/low levels in the countries with high budget constraints. Because 
of this high uncertainty level, internal mobility of workers will compensate the mismatch of 
demand and supply.  

Practitioner skills will experience positive although smooth trends in the European competitive 
countries while in the vulnerable countries they are going to experience decreasing trends.  

E-Skills Jobs ς ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

 

E-Skills Supply- ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

 

E-Skills Demand Potential- ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

 

 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39 1.40 1.41 1.43 1.47 1.53 1.60 1.67 1.75 1.83 

ICT Practitioners 5.14 5.09 4.99 5.01 5.05 5.05 5.02 5.03 5.02 5.02 

Of which: 
Application 
Development 

1.95 1.93 1.90 1.93 1.96 1.98 1.99 2.00 2.02 2.04 

Of which: 
Infrastructure 2.37 2.34 2.29 2.28 2.28 2.27 2.25 2.25 2.24 2.23 

Total 6.53 6.49 6.40 6.44 6.52 6.58 6.62 6.70 6.77 6.85 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.42 1.43 1.44 1.46 1.50 1.56 1.63 1.70 1.78 1.86 

ICT Practitioners 5.25 5.27 5.28 5.28 5.27 5.25 5.21 5.20 5.19 5.19 

Total 6.67 6.70 6.72 6.74 6.77 6.81 6.84 6.90 6.97 7.05 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47 1.48 1.51 1.56 1.64 1.73 1.81 1.89 1.97 2.05 

ICT Practitioners 5.32 5.18 5.07 5.05 5.08 5.11 5.14 5.19 5.24 5.29 

Total 6.79 6.66 6.58 6.61 6.73 6.84 6.95 7.08 7.21 7.34 
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ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
Europe (EU-27) 2011 ς 2020 

 
 

ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
European countries 2011 ς 2020 
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e-Skills Vacancies Estimate- ΨTwo Speed EuropeΩ ǎŎŜƴŀǊƛƻΥ 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 

 

3.5.8 {ŎŜƴŀǊƛƻ Ψ{ƻŎƛŀƭ LƴƴƻǾŀǘƛƻƴ ²ƛƴǎΩ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ Ŝ-skills 2012-2020 

¢ƘŜ ƭŀǎǘ ǎŎŜƴŀǊƛƻΣ Ψ{ƻŎƛŀƭ LƴƴƻǾŀǘƛƻƴ ²ƛƴΩ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ƻŦ ŀ ǊŜŀƭƛǎǘƛŎ D5t ƎǊƻǿǘƘ ŀŦǘŜǊ 
the crisis and on an optimistic IT spending policy. This is mainly based on the idea that most of the 
European governments, supported by the EU, will adopt a growth inducing policy where the ICTs 
will play a relevant role. All the European countries, supported by the EU, will orient their efforts to 
investments able to induce the growth thanks. The countries with severe budget constraints will at 
least adopt a cost saving strategy and will start with growth strategy as soon as this will be possible.  

After a difficult 2012, the economy starts recovering, with definitely slow recovery rates until 2015 
(lower than before the crisis) and with more positive growth expected from 2015 to 2020. In the 
meanwhile, the majority of the European governments adopt an optimistic innovation policy with 
high propensity to invest in the ICT (investment/GDP). Most of the countries show a strong political 
will addressed to recover fast from the crisis. This is, among other things, based on a proactive ICT 
policy. This will lead to an increase in ICT investments addressed to telecommunication 
infrastructures and to fast diffusion of the new ITs.  

-100.000

0

100.000

200.000

300.000

400.000

500.000

600.000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Spain - Two speed Europe

Demand
Potential
Total

Supply
Total

Excess
Demand
Total

-200.000

0

200.000

400.000

600.000

800.000

1.000.000

1.200.000

1.400.000

1.600.000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

United Kingdom - Two speed Europe

Demand
Potential
Total

Supply
Total

Excess
Demand
Total

-500.000

0

500.000

1.000.000

1.500.000

2.000.000

2.500.000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

EU21 - Two speed Europe

Demand
Potential
Total

Supply
Total

Excess
Demand
Total

-250.000

-200.000

-150.000

-100.000

-50.000

0

50.000

100.000

150.000

200.000

FR DE IT PL ES UK EU21

Net migration 2012-2020 - Two speed Europe

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 0.07 0.08 0.10 0.13 0.17 0.20 0.21 0.22 0.23 0.22 

ICT Practitioners 0.18 0.09 0.08 0.04 0.04 0.07 0.13 0.16 0.22 0.27 

Total 0.26 0.17 0.18 0.18 0.21 0.26 0.33 0.38 0.44 0.49 
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The EU growth will be driven by the most competitive countries, although the countries with 
budget constraints will follow closely.  

ICT innovation will accelerate after 2015: widespread benefits and impacts of such an innovation 
policy will be expected after 2015 even if some countries and the most advanced enterprises will 
start reaping efficiency benefits before that. The digital divide among countries and between the 
Northern and Southern countries will decrease, from 2015 to 2020. At the same time, the diffusion 
of ICT innovations in the user industry will be fast.  

Innovation, in both ICT industry and user industry, will be addressed at first to achieve relevant cost 
savings and to permanent gain of productivity and competitiveness at global level. In a second 
phase, innovation will be addressed to the introduction of new products and services supported by 
careful strategies focusing on developing competitive advantages and leadership in specific 
industries or technologies.  

This innovation policy will need strong coordination and governance at European level. This will 
consolidate the Federal Europe and the achievement of the current Digital Agenda. The ICTs 
innovation will spread in the vertical industries lead to important waves of cost savings and 
innovation in all industries.  

The growth inducing strategy will accelerate the recovery and EU economy will return to pre-crisis 
levels of growth. The relevant result of such a scenario is that the innovation policy will provide to 
Europe permanent productivity gain and the decrease of structural gaps with the most innovative 
economies at international level. Inside the EU as well, the digital divide among regions will be 
reduced.  

Impact 

The fast innovation policy and the acceleration of innovations after 2015 will increase the demand 
for e-skills, for both leadership skills and core skills. The mismatch of demand-supply of e-skills will 
be met through internal movement within the European Union. After 2015, the entry of non-
European workers may be necessary.  

Bearing in mind that the effects of an education policy takes time to show its effects, private 
funding for training will be necessary to balance e-skills demand in the short term. In the 
meanwhile, the attractiveness of the ICT careers will improve and EU will need to start new policy 
education campaign.  

Enterprises will have to come back to pre-crisis levels of training budgets.  

Forecasts 

The demand for e-skills will experience a positive trend initially driven by the most competitive 
countries.  

The demand for management skills will be very relevant since such the strong innovation policy will 
start with investments addressed to cost savings. During the second forecasting period, the 
practitioner skills will increase as well thanks to the widespread diffusion of innovation.   

e-Skills Jobs ς ΨSocial Innovation WinsΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Jobs in Europe 2011 ς 2020 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.39 1.40 1.46 1.52 1.60 1.70 1.81 1.92 2.03 2.15 

ICT Practitioners 5.14 5.16 5.18 5.19 5.21 5.22 5.24 5.26 5.28 5.30 
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e-Skills Supply- ΨSocial Innovation WinsΩ ǎŎŜƴŀǊƛƻΥ 
Development ICT Professional e-skills Supply in Europe 2011 ς 2020 

 

e-Skills Demand Potential- ΨSocial Innovation WinsΩ scenario: 
Development of ICT Professional e-skills Demand Potential in Europe 2011 ς 2020 

 

Of which: 
Application 
Development 

1.95 1.96 1.97 1.98 2.00 2.02 2.04 2.06 2.08 2.11 

Of which: 
Infrastructure 2.37 2.38 2.38 2.38 2.39 2.39 2.39 2.40 2.40 2.41 

Total 6.53 6.56 6.63 6.71 6.81 6.92 7.04 7.17 7.31 7.45 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.42 1.43 1.49 1.55 1.63 1.73 1.84 1.96 2.07 2.19 

ICT Practitioners 5.25 5.29 5.30 5.30 5.31 5.33 5.35 5.37 5.40 5.42 

Total 6.67 6.72 6.79 6.85 6.95 7.06 7.19 7.33 7.47 7.61 

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 1.47 1.54 1.62 1.73 1.86 1.98 2.10 2.23 2.35 2.47 

ICT Practitioners 5.32 5.37 5.45 5.60 5.76 5.93 6.10 6.25 6.39 6.52 

Total 6.79 6.91 7.08 7.34 7.62 7.91 8.20 8.47 8.74 8.99 
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ΨSocial Innovation WinsΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
Europe (EU-27) 2011 ς 2020 

 
 

ΨSocial Innovation WinsΩ ǎŎŜƴŀǊƛƻΥ Development of ICT Professional e-skills supply and demand in 
European countries 2011 ς 2020 
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e-Skills Vacancies Estimate- ΨSocial Innovation WinsΩ ǎŎŜƴŀǊƛƻΥ 
Summing-up of National ICT Professional Excess Demand in Europe 2011 ς 2020 

Note: this is a summing up of national excess demand figures, not balanced with oversupply in other countries, but after migration. 
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Net migration 2012-2020 - Social innovation wins

EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

ICT Management 0.07 0.14 0.17 0.22 0.25 0.28 0.30 0.31 0.32 0.32 

ICT Practitioners 0.18 0.21 0.28 0.42 0.56 0.70 0.86 0.99 1.11 1.22 

Total 0.26 0.34 0.44 0.63 0.81 0.98 1.16 1.30 1.43 1.54 
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4 E-Leadership skills  

Author: Nils Fonstad, INSEAD 

4.1 Overview 

The present chapter develops an applied concept and definition of e-leadership skills by drawing on 
recent academic literature. In the final section very first estimates of the demand of e-leadership 
skills in industry based on the applied definition of e-leadership skills are provided. These are based 
on a series of assumptions. The definition, framework, and estimates have been presented to and 
validated by experts. 

E-leadership is defined as follows. 

E-leadership is the accomplishment of a goal that relies on ICT through the direction of 
human resources and uses of ICT. 

E-leadership skills consist of a T-shaped portfolio of skills, representing expertise in both using ICT 
ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎΦ ¢ȅǇƛŎŀƭƭȅΣ ǘƘŜ άǾŜǊǘƛŎŀƭέ ǎŜǘ ƻŦ ǎƪƛƭƭǎ ǊŜǇǊŜǎŜƴǘ ŜȄǇŜrtise in using ICT ς 
ƛΦŜΦΣ άŘŜŜǇ ƪƴƻǿƭŜŘƎŜέ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ŀǊŜŀ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ L/¢ όŜΦƎΦΣ 
ǘŜŎƘƴƛŎŀƭΤ ŦǳƴŎǘƛƻƴŀƭΤ ǇǊƻŘǳŎǘΤ ŎǳǎǘƻƳŜǊ ŜȄǇŜǊƛŜƴŎŜύΤ ǘƘŜ άƘƻǊƛȊƻƴǘŀƭέ ƻǊ άǘǊŀƴǎǾŜǊǎŀƭέ ǎŜǘ ƻŦ ǎƪƛƭƭǎ 
represent expertise in developing organizations ς i.e., competence in leadership and management 
(e.g., sense making; building and aligning relationships across boundaries; visioning; inventing). 

The chapter draws on recent academic research on leadership and the expanding roles of business 
leaders responsible for ICT (e.g., Chief Information Officers) to explain why e-leadership is 
increasingly important to enhanced organization performance and competitiveness and how e-
leadership is similar and distinct to related concepts, such as leadership, entrepreneurship, and 
digital entrepreneurship. 

4.2 Defining e-Leadership 

4.2.1 Understanding the growing demand for e-leadership skills 

To enhance their productivity and competitiveness, organizations are increasingly relying on 
information and communications technology (ICT) to operate their business processes and to 
innovate and provision products and services.16 

As noted in previous chapters, as organizations invest more in technology and digitize their 
business operations and innovations, they are demanding people who can develop, apply and 
manage systems of digital technologies ς i.e., professionals who are e-skilled. Outsourcing and 
automation are two trends that complicate efforts to estimate the demand for e-skilled 
professionals. Outsourcing enables well-coordinated organizations to isolate key responsibilities 
and contract an external service provider to take care of. Outsourcing enables organizations to 
meet part of their demand for e-skilled professionals without having to hire additional employees 
or re-skill existing ones. It is one way that the market has learned to pool and re-use e-skilled 
professionals. Automation reduces the demand for e-skilled professionals who perform very 
routine tasks.  

As organizations rely more on ICT, they are demanding a new type of leader: leaders who are both 
business and ICT savvy; they are demanding ICT leaders to be more business-savvy and business 

                                                           

16
  Aral, Brynjolfsson and Wu 2012; Brynjolfsson and Saunders 2010; Hunter and Westerman 2010; and Weil 

and Ross 2010 
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leaders to be more ICT-savvy.17 And although outsourcing and automation may mitigate the 
growing demand for e-skilled professionals due to the aforementioned development, organizations 
of all sizes and from all sectors nonetheless increasingly need at least one person who can lead and 
manage e-skilled professionals. Three significant changes are contributing to a growing demand for 
e-leadership skills by organisations: 

¶ Organisations are developing more uses of ICT to operate and innovate. The first factor is that a 
wide range of leading organisations are innovating new uses of ICT for both enhancing business 
operations and expanding the ways they innovate. This is the result of three main 
developments: the cost of ICT and ICT services has decreased, ICT vendors are offering better 
and more relevant products and services, and, as more organisations use ICT, the network 
value of ICT has increased. With regards to operating business processes, firms are learning to 
automate their most routine tasks (e.g., repetitive tasks in manufacturing and accounting) and 
to support and facilitate non-routine processes. With regards to innovating products and 
services, firms are learning to open their innovation processes to users and partners and they 
are exploring ways to integrate ICT into traditionally non-ICT products (e.g., adding RFID and 
GPS technology into shipping containers) and create new services from the data generated by 
the integrated products (e.g., developing services that help customers track containers and 
manage other aspects of transportation logistics). 

¶ Organisations are learning to manage their ICT infrastructure more efficiently and effectively. 
The second factor is that there are a greater number of organisations cleaning up their ICT 
infrastructure from disparate islands of solutions that require increasingly complex, expensive 
and risky ways to connect to inter-operable and reusable solutions. This is enabling to spend 
less of their ICT budget on operations and maintenance and more on developing new 
applications. 

¶ Organisations can increasingly access ICT resources without having to own them. The third 
factor that advances in ICT enable ICT and non-ICT services to be provided in different parts of 
the world by independent organisations. Increasing demands for access to ICT resources and 
services no longer means owning those ICT resources and services. 

A growing demand for ICT leaders to be more business-savvy 

As a result of these three developments, researchers are finding that the strategic roles of Chief 
Information Officers (CIOs) and their IT Groups are expanding. Since 2009, INSEAD researchers have 
worked with CIONET on an annual survey of European CIOs. CIOs were asked to estimate what 
percentage of their time last year was spent across four areas of activity: managing ICT services; 
working with non-IT colleagues; managing enterprise-wide business processes; and working with 
external customers and partners. Contrary to traditional perceptions of what CIOs do, the results 
consistently show that: 

¶ CIOs spend a significant percentage of their time outside of managing ICT services; 

¶ CIOs spend about a third of their time working with non-IT colleagues, whereas IT Groups 
spend about a quarter of their time. In both cases, they anticipate the percentage of time 
working with non-IT colleagues to grow by at least 20%; and 

¶ CIOs and their IT groups anticipate spending an increasingly smaller percentage time 
managing ICT services and a growing percentage of their time working with non-IT 
colleagues; managing enterprise-wide business processes; and working with external 
customers and partners. 

                                                           

17
  For recent examples, see Austin et al. 2009; Fonstad 2011, 2012; Peppard 2010, 2013; Spitze and Lee 

2012; Woerner and Weill 2009. 
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¢ƘŜǎŜ ǘǊŜƴŘǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ƛƴ ǎŜŎǘƛƻƴ оΦнΦо άThe expanding strategic roles of e-
leadersΦέ 
 
A growing demand for non-ICT leaders to become more ICT-savvy 

As the strategic roles of CIOs are expanding, forcing them to become more business-savvy, non-ICT 
business leaders are also finding they must become more ICT-savvy, both in terms of understanding 
specific technologies and in terms of understanding systems of technologies. In April 2012, the 
prestigious international executive placement firm Spencer Stuart published a report on the 
ƎǊƻǿƛƴƎ ŘŜƳŀƴŘ ŦƻǊ ά5ƛƎƛǘŀƭ 5ƛǊŜŎǘƻǊǎΦέ ¢ƘŜ ǊŜǇƻǊǘ ƴƻǘŜǎΥ18 

[Boards of Directors] have taken notice of the rapid pace of change [of ICT] and have 
acknowledged the importance of augmenting their ranks with executives at the forefront of 
these technology advancements. As companies increase their investments in digital 
ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǎƻŎƛŀƭ ƳŜŘƛŀ ŀƴŘ ƳƻōƛƭŜ ǇƭŀǘŦƻǊƳǎΣ ƳƻǊŜ ōƻŀǊŘǎ ŀǊŜ ƭƻƻƪƛƴƎ ǘƻ ǊŜŎǊǳƛǘ άŘƛƎƛǘŀƭ 
directoǊǎΦέ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ нлмм {ǇŜƴŎŜǊ {ǘǳŀǊǘ .ƻŀǊŘ LƴŘŜȄΣ ŘŜƳŀƴŘ ŦƻǊ ŘƛǊŜŎǘƻǊǎ ǿƛǘƘ ŘƛƎƛǘŀƭ 
or technology backgrounds has increased more than 20 percent in the past year. For individuals 
possessing the requisite understanding of the digital landscape, opportunities in the 
boardroom are at an all-time high. 

The greatest demand is for technology-savvy directors who also have broad operational or 
management experience, particularly in newer digital fields. Executives with these profiles, 
especially those with prior board experience, are scarce, and consequently, boards have 
become more willing to consider candidates with digital profiles even if they have less 
operational or general management experience. 

Based on a global survey of 685 CIOs working in large public and private sector organizations, data 
from a survey of 88 large global organizations, and 10 detailed case studies on effective ICT-enabled 
innovation, Peppard and Thorp (2012) note:19 

Our research reveals that CEOs and their CxO colleagues play a pivotal role in determining 
whether or not their organisations maximise value from their IT spend. CEOs, in particular, set 
ǘƘŜ ǘƻƴŜ ŦƻǊ L¢ ŀƴŘ ǿƘŜǘƘŜǊ ƛǘ ǳƭǘƛƳŀǘŜƭȅ ƎŜƴŜǊŀǘŜǎ ǾŀƭǳŜΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ Ƴƻǎǘ /9hǎ ŘƻƴΩǘ 
seem to understand this. This quest for IT value is definitely not something that can be 
abdicated to the CIO (although they certainly have an important role to play, but more about 
that later). Many so-called IT decisions are essentially business decisions and executing those 
decisions raises business responsibilities ς all chief officers must recognise that delivering value 
from IT is a shared responsibility. This is more than acknowledging that IT is of strategic 
importance ς which most CEOs do ς but requires their active participation and oversight. 
Ultimately, CEOs must accept their accountability for IT and understand and accept their 
essential role. 

In summary, the growing demand for e-leaders is reflected in both the expanding strategic roles of 
CIOs and their ICT Groups and in research that examines the new types of leaders that businesses 
are demanding in order to be innovative and competitive. 

                                                           

18
  SpencerStuart. (2012). Digital Directors: Putting your expertise to work in the boardroom. Report released 

April 2012. Available at: http://content.spencerstuart.com/sswebsite/pdf/lib/DD_Expertise_linear.pdf 

19
  tŜǇǇŀǊŘΣ WΦ ŀƴŘ ¢ƘƻǊǇΣ WΦ όнлмнύΦ ά²Ƙŀǘ ŜǾŜǊȅ /9h ǎƘƻǳƭŘ ƪƴƻǿ ŀƴŘ Řƻ ŀōƻǳǘ L¢Φέ ²ƻǊƪƛƴƎ tŀǇŜǊ ǳƴŘŜǊ 

review. Request latest copy from j.peppard@cranfield.ac.uk 
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E-leadership in the context of e-skills efforts at the European Commission 

Amidst these changes, for almost a decade, the European Commission has been at the forefront of 
tracking the evolving demand and supply of e-skills. In 2004, the European e-skills Forum adopted 
the following definition for e-skills (European Commission, 2004): 

¶ ICT user skills: the capabilities required for the effective application of ICT systems and 
devices by the individual. ICT users apply systems as tools in support of their own work. 
User skills cover the use of common software tools and of specialised tools supporting 
business functions within industry. At the general level, they cover "digital literacy": the 
skills required for the confident and critical use of ICT for work, leisure, learning and 
communication. 

¶ ICT practitioner skills: the capabilities required for researching, developing, designing, 
strategic planning, managing, producing, consulting, marketing, selling, integrating, 
installing, administering, maintaining, supporting and servicing ICT systems. 

¶ E-business skills (also called e-leadership): the capabilities needed to exploit opportunities 
provided by ICT, notably the Internet; to ensure more efficient and effective performance 
of different types of organisations; to explore possibilities for new ways of conducting 
business/administrative and organisational processes; and/or to establish new 
businesses.20 

This report represents a key deliverable from collaboration between empirica, IDC and INSEAD for 
ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 5ƛǊŜŎǘƻǊŀǘŜ DŜƴŜǊŀƭ 9ƴǘŜǊǇǊƛǎŜ ŀƴŘ LƴŘǳǎǘǊȅ ǘƻ ŘŜǾŜƭƻǇ ŀ Ǿƛǎƛƻƴ ŦƻǊ 
9ǳǊƻǇŜΩǎ Ŝ-skills for competitiveness and innovation and examine ways to face current and future 
challenges. The focus in this chapter is on e-leadership skills.21 

4.2.2 The definition of e-leadership in the context of leadership and entrepreneurship 

More than 50 years ago, a researcher with an eye for detail grasped the core characteristics of 
ƭŜŀŘŜǊǎƘƛǇΦ Lƴ мфсмΣ ²Φ/ΦIΦ tǊŜƴǘƛŎŜ ǇǳōƭƛǎƘŜŘ ŀƴ ŀǊǘƛŎƭŜ ƻƴ ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ [ŜŀŘŜǊǎƘƛǇέ ƛƴ ǘƘŜ 
Harvard Business Review (HBR), which proved so relevant that HBR republished it in 2004, as part 
of a special issue on leadership. Many management teachers continue to offer it as a fundamental 
reading in their leadership courses. In the article, Prentice offers the following definition of 
leadership.22 

Leadership is the accomplishment of a goal through the direction of human assistants. The man 

who successfully marshals his human collaborators to achieve particular ends is a leader. A 

great leader is one who can do so day after day, and year after year, in a wide variety of 

circumstances.
23

 

                                                           

20
  It is important to note that the aforementioned definitions are not exclusive ς i.e., someone may be 

skilled at more than one of the three types of skills. In some settings, such as small and medium-sized 

enterprises in the ICT sector, an organisation may have many employees that practice all three types of 

skills. 

21
  hƴŜ ƻŦ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ άŜ-ǎƪƛƭƭǎ ŦƻǊ нмǎǘ ŎŜƴǘǳǊȅέ ǊŜǇƻǊǘ ǿŀǎΥ ά/ƻƴǘƛƴǳŀǘƛƻƴ ƻŦ 

the long term e-skills agenda with new focused e-skills activities to fill well identified gaps, in particular 

the promotion of "e-leadership skills" for competitiveness and innovation to match new requirements 

ŜƳŜǊƎƛƴƎ ŦǊƻƳ ƛƴŘǳǎǘǊȅέ όIuesing and Korte, 2010). 

22
  Prentice 2004: 102-3 

23
  Prentice (2004: 112-3) continues to explain: He may not possess or display power; force or the threat of harm 

may never enter into his dealings. He may not be popular; his followers may never do what he wishes out of love or 

admiration for him. He may not ever be a colourful person; he may never use memorable devices to dramatize the 
































































































































































































