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3FOREWORD

FOR E WOR D

In spite of current economic and fi nancial turbulences, the transition to 
a knowledge-based, innovation-driven digital economy is accelerating. 
Th e capability of European enterprises to compete and innovate is 
becoming increasingly dependent on the strategic and effi  cient use of 
new information and communication technologies. Th is new industrial 
revolution brings a premium to highly-skilled and ICT savvy workers 
while those with low or inadequate skills are even more vulnerable. As 
formidable competitors and markets are emerging in the world, industry 
is increasingly sourcing talents and resources wherever they are available; 
e-skills are crucial for the competitiveness of Europe as a region. 

Th e crisis has revealed severe weaknesses in our economies and labour 
markets. At a time when the rate of unemployment exceeds 10% we are 
still not producing enough e-skilled professionals. To illustrate this, the 
number of ICT graduates rose constantly until 2005 but since then it 
has decreased and the percentage of female students remains desperately 
low. Business leaders warn that we may face severe competitiveness and 
innovation gaps which will hamper growth in the longer term. We need 
not only ICT professionals but also leaders, managers and entrepreneurs 
with e-skills in all professions and all sectors. 

Europe remains well-placed to address the challenges ahead. Th e 
European Commission has proposed a long term e-skills strategy 
and a Digital Agenda to address the conditions that need to be met to 
exploit the potential of ICT. Good progress has been made but this 
is not enough: we need to accelerate and intensify our eff orts. With 
unemployment hitt ing record levels and forecasts of a grim economic 
outlook, the European Commission will come forward with new 
proposals for a new industrial policy fostering growth in 2012.

Th is Manifesto encompasses many important ideas from key leaders 
in government, education, policy, research and industry. It refl ects the 
main components of the e-skills challenge for Europe and provides very 
useful advice on what needs to be done. I am deeply grateful to them for 
sharing their wisdom, expertise and energy in contributing to a shared 
vision and action plan. Th is Manifesto is a call for action by all of us.

Antonio Tajani
Vice-President of the European Commission

Responsible for Industry and Entrepreneurship
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4 e-Skills Manifesto

IN TRODUCTION

Creating Digital Capability in Europe

By Don Tapscott  

Europe is at a critical juncture.  Th e challenges of sovereign debt, youth 
unemployment, economic malaise, social unrest, lack of innovation, 
institutional paralysis and other problems are all connected.  Not just 
in Europe, but around the world the industrial economy and many 
of its institutions are beginning to fail.  We see industries in crisis, 
governments that can’t get things done, failing media bedrocks such 
as newspapers, faltering fi nancial services, and ailing transportation 
systems and institutions for global cooperation and problem solving. We 
need to rethink and rebuild many of the organisations and institutions 
that have served us well for decades, but now have come to the end of 
their life cycles. 

At the same time the contours of new enterprises, industries and a new 
civilisation are becoming clear. Society now has the most powerful 
platform ever for bringing together the people, skills and knowledge 
needed to ensure growth, social development, and a just and sustainable 
world. Because of the digital revolution, the old industrial models are all 
being turned on their head and new possibilities abound. Th e internet 
is rapidly evolving to become an increasingly powerful medium of 
communication and a crucial engine of innovation and wealth creation 
that radically drops collaboration costs and as such enables profound 
changes to the way we orchestrate capability in society to innovate, to 
make goods, services and wealth, and even create public value. As the 
pace of change is accelerating so too are its consequences.

Th e digital revolution holds the promise of transforming our economies 
and society for prosperity, social development and stability. Enterprise 
and communities are working together in new ways on shared concerns, 
endeavours and challenges. People everywhere are collaborating like 
never before to reinvent our institutions and sustain our planet, our 
health and our existence. From education and science to new approaches 
to citizen engagement and democracy, sparkling new initiatives are 
underway, embracing a new set of principles for the 21st century - 
collaboration, openness, sharing, interdependence and integrity.
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5INTRODUCTION

But there is a serious problem. Across Europe there is a growing 
digital capability gap between the demands for digital transformation 
on the one hand and the skills, know-how and capability of the work 
force on the other.  As the e-Skills Manifesto points out, despite 
average unemployment levels of 22% for young people across Europe, 
employers regularly state that they are unable to fi ll open positions that 
require scientifi c and technical skills. Th is shortage will only become 
more acute. Recent pan-European research by the London School 
of Economics (LSE) indicates that there is a serious skills defi cit 
amongst Europe’s youth, despite the popular view that they are “digital 
natives”. Further, LSE asserts that progress in the acquisition of e-skills 
amongst the population has stalled in recent years. Th e well-regarded 
Livingstone-Hope Report published in the United Kingdom echoes 
this view, confi rming that education curricula neither refl ect nor 
understand industry needs. For example, schools provide basic skills 
such as word processing rather than the deeper and more critical and 
needed knowledge of the vast array of technology tools, computer 
science and programming. 

Th e most recent Eurostat fi gures published in 2009 indicate that for the 
twenty seven member states of the European Union, only 14.3 people 
out of 1,000 aged 20-29 are studying scientifi c and technical subjects 
at early tertiary level. Th ere is a paradox: young people are particularly 
engaged IT users; 16-24 year olds use the internet between fi ve and 
seven times a week. Despite this, less than 30% of boys, and 15% of 
girls plan to study IT-related subjects at tertiary level. Disengagement 
with scientifi c and technical subjects starts from late primary and early 
secondary education. It impacts on the subsequent supply of young 
talent going into tertiary education in the fi eld, and subsequently on 
the level of e-skills available in the workforce. Ambitious targets and 
changes need to be made throughout the education system to meet the 
needs of Europe’s young people, to positively infl uence perception and 
hence motivation and achievement in scientifi c and technical subjects 
in academic life, and to bett er prepare them for later professional life.

Th e digital capability gap is an epic problem
Th is is a problem of epic proportions because technology literacy, 
capability and skills are critical for all industries.  Old industrial age models 
for innovation, production, distribution and virtually every other 
economic activity are being turned on their heads by globalisation 
and the digital revolution. As I have writt en for many years, companies 
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6 e-Skills Manifesto

that transform themselves through technology are more innovative 
because networked models of talent perform bett er.  Th ey have bett er 
relationships with customers, as social media brings customers inside 
the boundaries of a business network. Th e internet, mobility, and the 
rise of so-called “big data” and next generation data analytics enable 
fi rms to supercharge their performance and gain competitive advantage. 
Th e upshot is that because the workforce lacks the digital knowledge 
and competence required, European companies, governments and 
other institutions are falling behind. 

But there is another problem – youth unemployment, estimated to be 
well over 22% in Europe. Th is number has been rising steadily for the 
last 10 years. In Greece and Spain, unemployment amongst youth has 
spiralled close to 50%.  Many blame technology, but this is not the case. 
Th e last wave of technology was about automation – typically with the 
goals of reducing costs, specifi cally head count.  But now as the digital 
revolution has matured, the power of technology is to augment, not 
merely automate, human capability.  Computers have become tools for 
communication and for sharing information, knowledge and human 
intelligence.  Th ey are no longer fundamentally tools for automation. 
Moreover, in the global market place they are tools for building 
competitive companies and economies and therefore new jobs. 

To be sure, new forms of collaboration could make some jobs redundant 
or lead companies to transform and reduce their workforce. But there is 
a stronger case to be made that information technology can help bolster 
fl edgling enterprises by supercharging their innovative capabilities and 
that new and young small enterprises in turn are the most reliable job 
creators. In 2007, a landmark study by the Kauff man Foundation in the 
United States revealed that job creation comes primarily from new fi rms, 
i.e. entrepreneurship: eight million out of the twelve million new jobs 
were created by start-ups less than fi ve years old. Government leaders are 
barking up the wrong tree when they look to a country’s largest and most 
successful corporations to be a source of jobs. Rather, the internet enables 
a new era of entrepreneurship and new business designs. Small companies 
can have many of the same capabilities as large companies without the main 
liabilities – bureaucracy, legacy cultures, systems and old ways of working 
– all of which can impede innovation.  Open innovation, where talent 
doesn’t have to be inside corporate boundaries, benefi ts all organisations, 
and the biggest benefi ciaries can be small companies. As more small fi rms 
exploit the internet for new resources, they can gain unprecedented access 
to global markets previously enjoyed by only the largest corporations. 
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7INTRODUCTION

Th e ICT industry has always been driven by entrepreneurial initiative.  
Other industries are increasingly adopting this model. Entrepreneurial 
and innovation skills will therefore be essential elements of future 
e-skills. “Skills and workforce development are the currency of Europe’s 
economic future,” points out Jan Muehlfeit from Microsoft  and co-
Chairman of the European e-Skills Association. 

Entrepreneurship creates jobs. Collaboration and networked business 
models enable competitive entrepreneurship. Th ese truths apply to both 
the ICT Industry itself and also to the economy as a whole. But there is a 
missing ingredient. If we are to tackle structural unemployment, Europe 
needs government policies that create the context for this to occur.  Th e 
opportunities off ered by technology are universal, and entrepreneurs 
in Europe have global competition.  An entrepreneur in India or in 
China can just as well take advantage of global sourcing, international 
expertise and access to customers using various new online platforms. 
However, the jobs will disproportionally go to places where the culture, 
institutions and talent are conducive to bringing new innovations to 
market. It is essential for Europe to move to the forefront of the most 
valued e-skills in this global competition and to build a workforce, 
including entrepreneurs and managers, who have deep technology 
know-how and the culture of the digital revolution as part of their DNA. 

To enable entrepreneurship and job growth, governments need to 
invest in education to create a highly e-skilled workforce. Th ey need 
to avoid protectionism and ensure that global markets are not closed 
to entrepreneurs. Governments can encourage R&D through tax 
and other incentives and make it easier for start-ups to get access to 
venture capital and marketing support. Leaders in every country could 
be conducting digital brainstorms and challenges to engage citizens 
in thinking about how to promote entrepreneurship. If Europe is to 
create and retain jobs in the emerging global marketplace, governments 
need to stop relying on the traditional large companies and become 
champions of entrepreneurship. Th ey need to do this in schools, the 
media and at every other venue and opportunity.  Every country in 
Europe needs a “Jobs Th rough e-Entrepreneurship” campaign, launched 
by multi-stakeholder partnerships and focused on building the e-skills 
and capacity to supercharge the creation and growth of new companies. 

However, in Europe today more than 300 million people are marginalised 
in the digital economy.  Th e acquisition of e-skills could increase the 
supply of skilled workers, boost employment opportunities and give 
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8 e-Skills Manifesto

Europe a much needed productivity injection. Workers must continue 
to build on their existing skills to ensure they remain competitive in 
the challenging job market of the 21st century. Salary levels of e-skilled 
professionals are much higher than those with a lower skill base. But 
robust managerial strategies and techniques must be put in place to 
ensure that e-skills are fully exploited to facilitate eff ective IT-based 
innovation and drive economic recovery and productivity growth.

Th ere are several critical levels where know-how is required:

• All employees need a degree of profi ciency, competency and 
knowledge about the tools of our time, as they are becoming 
critical to the successful execution of every job function. 

• Managers and executives must have e-competency themselves. It 
is a precondition to comprehension as to how the new media can 
transform an organisation for success. Compared to other parts 
of the world, European executives have been slower in adopting 
the personal use of computers.  Instead, they should be leading, as 
they set the corporate culture by their own behaviour. Executive 
education and e-leadership are key. 

• We need to develop a vastly deeper expertise of professional 
technologists per se – programmers, analysts, systems engineers 
and architects are needed by enterprises and governments to build 
and manage their ICT environments. 

• Th e ICT sector itself requires a new level of talent – professionals 
who can compete in the global marketplace.  Europe needs a world 
class workforce of sophisticated and state-of-the-art technicians, 
inventers and technologists. Given the extraordinary growth of 
innovation centres from Silicon Valley to Bangalore, Beijing and 
Seoul, this needs to happen quickly. 

• Th e problem of the talent gap in ICT is the tip of the STEM 
iceberg.  Th at is to say, Europe needs to advance it capabilities 
overall in science, technology, engineering and mathematics. 

All of this is not to say that only technical education is important, or for 
that matt er that “skills” defi ned in a traditional way are all that count; 
rather that a more balanced science/humanities approach to education 
is needed. Th ere is still a role for a liberal arts undergraduate education.  

120605_Manifesto_v1_no_note.indd   8120605_Manifesto_v1_no_note.indd   8 19.6.12   11:5619.6.12   11:56



9INTRODUCTION

Yesterday you graduated and you were set for life – only needing to “keep 
up” a bit with on-going developments in your chosen fi eld. Today when 
you graduate you’re set for, say, fi ft een minutes. If you took a technical 
course in the fi rst year of studies, half of what you learned may be obsolete 
by your fourth year. Of course, you still need a knowledge base; you 
cannot Google your way through every activity and conversation. But 
what counts more is your capacity to learn lifelong, to think, research, 
fi nd information, analyse, synthesise, contextualise and critically evaluate; 
to apply research to solving problems; to collaborate and communicate. 
Th is is particularly important for students and employers who compete 
in a global economy. Labour markets are now global and given networked 
business models, knowledge workers face competition in real time. 
Workers and managers must learn, adapt and perform like never before. 

So when this Manifesto uses the word “e-skills” it’s not referring simply 
to limited abilities to use certain digital tools, but rather to the deep 
knowledge and capacity to learn lifelong about all appropriate areas of the 
digital revolution, its technologies, applications, uses and opportunities 
for transformation. 

So, what is to be done?
To harness the potential of the digital revolution and to keep pace with 
global competition, Europe needs to transform the skills, knowledge 
and capability of the workforce. Working together, industry, education 
and government have the power to ensure long-term action and 
success that will deliver jobs, competitiveness and productivity growth. 
European workers need the tools to engage in the wave of innovation-led 
opportunities that will spring from digitally-driven enterprises.  Th is is 
true of all sectors in the economy. We must ensure that all workers, not 
just the young, possess the necessary e-skills to participate in this age of 
networked intelligence.  Education is now a life-long process.

All citizens must be able to easily access ICT training opportunities, and 
the European e-Skills Week plays a major role in this process. It focuses on 
the aims outlined by the European Commission’s 2007 Communication, 
‘e-Skills for the 21st Century.’  It calls for e-skills to be integrated into 
primary and secondary education. We need to enhance the teaching of 
science, particularly math and physics. Young people must understand 
that e-skills give them greater career options. Th e boundaries between 
academia and industry will continue to blur. Th is is good; it facilitates 
closer alignment between the requirements of industry and research. 
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10 e-Skills Manifesto

It helps produce IT professionals with relevant e-skills. Th is in turn 
promises to deliver increased business value. At the same time, Europe 
must also focus more on the issue of making bett er use of existing talent. 
e-skills are an excellent addition to any experienced professional’s profi le.  
Research from IDC reveals that 90% of all jobs by 2015 will require basic 
e-skills. Th e full potential of e-Government will only materialise when 
the European population is connected to the internet and is e-skilled. 
We need digital literacy training for groups at risk of exclusion. Even in 
retirement, senior citizens benefi t from more and bett er e-skills in their 
management of their daily health, fi nancial and personal matt ers.

Th ere is an urgent need to address the worrying trend of decreasing 
numbers of women working in ICT. Th is hampers economic growth, and 
all countries must take measures to redress the gender imbalance.  Th e 
under-representation of females in ICT studies and careers results in a 
massive talent gap in ICT companies and economies.  

Addressing Europe’s e-skills challenges will require a signifi cant improvement 
of management practices to capitalise on immense entrepreneurial 
and business opportunities. We need to blend technology with other 
business competences. Th e Innovation Value Institute has identifi ed that 
in many companies, IT departments are under-performing and company 
management is unwilling to fund innovation. Evidence suggests that 
leading organisations are those best able to innovate where business and 
ICT meet.  

Promoting European standards for e-competency and for certifi cation will 
raise the profi le of ICT professionalism and boost the appeal of acquiring 
advanced e-skills. It will set the knowledge, skills and competence required 
in both the public and private sectors. Th is will strengthen the role of 
European universities in supplying ICT practitioners and e-competent 
managers in Europe. Skills for success in the ICT industry will have to 
evolve and align to new streams of growth.  

In this Manifesto, the stakeholders and supporters of the European e-skills 
strategy stand ready to play their role in creating a European innovation 
partnership on education. Th e innovation of ICT education and of e-skills 
development is paramount.  
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Don Tapscott  is a best-selling author of 14 books about technology in business 
and society, most recently (with Anthony D. Williams) Macrowikinomics. He 
is currently directing an investigation of new models for global problem-solving 
and governance.
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14 e-Skills Manifesto

GENER AL OVERVIE W: 
Th e Big Picture: A Renewed Quest 
for Excellence and Innovation

By Dr Bruno Lanvin

Th e whole idea of Europe as a ‘realistic utopia’ is currently facing its 
fi rst real litmus test. Although it is undeniably global, the current crisis 
is taking diff erent shapes and turns in various parts of the world. It is 
the fi rst time in modern history that a crisis has erupted at a time when 
the main producing economy is not the main consuming economy. It 
is also the fi rst time in modern history that international competitive 
advantages are being built on factors that have so litt le to do with natural 
endowments, geography and ‘durable technological advantages’. 

A fresh sense of urgency
In such a rapidly moving environment, Europe is pressed to identify 
the bases of its future prosperity. Over the last decade, Europe has 
made strategic choices in this regard: building a competitive and 
inclusive economy, and being at the forefront of environmental 
protection and innovation are among them. Th e current crisis 
makes those choices more costly and more valuable at the same 
time. If anything has changed in Europe vis-à-vis the issue of 
e-skills, it is in the sense of urgency that it now carries: unemployment 
rates continue to increase in Europe whereas they seem to have passed 
their peak in the United States and in other parts of the world (see 
diagram below).

Source: Eurostat 2012
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15GENERAL OVERVIEW: THE BIG PICTURE

Yet, the real urgency stems from the high rates of unemployment 
among Europe’s youth (defi ned as 15 to 24 year olds). In January 
2012, the aggregate data (see diagram below) point at unemployment 
rates of 22.4 % among the young in the EU-27 and 21.6 % in the euro 
area. In January 2011 they were 21.1  % and 20.6  % respectively. Th e 
lowest rates were observed in Germany (7.8 %), Austria (8.9 %) and 
the Netherlands (9.0 %) and the highest in Slovakia (36.0 %), Greece 
(48.1  % in November), and Spain (49.9  %). Similar data point at 
unemployment rates of 8.3 % in the USA and 4.6 % in Japan. 

Th is new sense of urgency is matched by a growing impression that 
new production techniques, new consumption patt erns and new 
behaviours off er fertile ground to generate a ‘job-rich recovery’ in 
Europe without compromising its ambition to be a world leader in 
productivity, innovation and inclusion. Th is is where information and 
communication technologies (ICT) and e-skills become a central 
element of future analysis and policies to generate a job-rich and 
sustainable recovery in Europe.

A new range of opportunities
Over the last ten years, the world has gone from a total of 12 billion 
e-mails per day to 247 billion, from 400,000 text messages to 4.5 billion, 
and from an average of 2.7 hours a week online to a staggering 18 hours: 
in such a world, individual, social, professional and managerial skills 
need to be redefi ned and adjusted.

Source: Eurostat 2012
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16 e-Skills Manifesto

New developments in the fi eld of information and networks (including 
Cloud computing, big data, social media, mobile internet, and 
convergence to name a few) create needs for new skills, and tremendous 
opportunities for those who will generate and master them fi rst.

Data on the current and anticipated levels of supply and demand 
of e-skills are provided later in this volume. Th ey show a persistent 
defi cit for Europe as a whole: the paradox of high unemployment rates 
combined with signifi cant unfulfi lled job off ers in the ‘e-skills sphere’ 
remains one of the most striking ones in the job landscape of Europe.

Th ese are times when choosing the most strategic angle to address the 
e-skills issue is as precious as the tools and processes to be adopted to 
tackle it. As global competitiveness is increasingly driven by knowledge 
and innovation, it is clear that Europe needs to build on its strengths 
(such as its ICT sector and knowledge economy) to develop sustainable 
comparative advantages on the international scene. Yet, adapting the 
quality and structure of its workforce to the challenges and opportunities 
resulting from the advent of that global knowledge economy remains a 
challenge which, if left  unaddressed, could jeopardise the future of other 
eff orts made in shaping Europe’s future as a global power and a model of 
‘competitiveness cum inclusion’. Th is is what the e-skills challenge is about. 
No less.

A critical missing link, internally and externally
Th ere is broad consensus among stakeholders that e-skills are crucial 
to boost competitiveness, productivity and innovation as well as the 
professionalism and employability of Europe’s workforce. Th ere is a need 
to ensure that the knowledge, skills, competences and inventiveness of 
managers, IT practitioners and users meet the highest global standards 
and that they are constantly updated in a process of eff ective lifelong 
learning. 

Europe needs both e-skilled people to provide the infrastructure and 
e-skilled people to use it. An e-skilled society is thus a precursor to a 
knowledge-based society. In the absence of suffi  cient e-skills across 
Europe’s population, the investments made and planned in infrastructure 
(e.g. broadband) will not generate full returns on investment. From 
an industry point of view, it is also clear that a continued substantial 
shortage of IT workers seriously jeopardises the success of the European 
economy. It aff ects the development of high-tech industries and slows 
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17GENERAL OVERVIEW: THE BIG PICTURE

down the velocity of innovation, which in turn infl uences employment 
and productivity in the related industries. Consequently, the shortage 
of IT practitioners weakens Europe’s ability to compete globally. 
Internally, such shortages also constitute a threat to the achievement of 
a Digital Single Market.  

e-skills are key to European competitiveness, 
growth, and jobs

In September 2007, following extensive consultation and discussions 
with stakeholders and member states in the context of the European 
e-Skills Forum, the European Commission adopted a Communication 
on “e-Skills for the 21st Century: Fostering Competitiveness, Growth and 
Jobs”, which includes a long term EU e-skills strategy. Th at strategy 
was welcomed by member states in the Competitiveness Council 
Conclusions of November 2007. Stakeholders also welcomed a 
long term e-skills agenda. Th e ICT industry established the e-Skills 
Industry Leadership Board to contribute to the implementation of the 
strategy. A related study found that national IT policies tend to focus 
on developing basic IT user skills. Th e development of IT practitioner 
skills is oft en considered to be part of continuing vocational training 
policy. Th ey found that nine countries had policies aimed at developing 
e-business skills. Twenty six countries had policies designed for e-skills 
for users, while eleven countries (Denmark, France, Germany, Hungary, 
Ireland, Malta, Portugal, Romania, Spain, Turkey and United Kingdom) 
had policies specifi cally aimed at the development of the e-skills of 
practitioners. Th e study identifi ed a total of forty fi ve initiatives that 
were specifi cally targeted at the development of IT practitioner skills.  

Good progress has been made on the implementation of the EU 
e-skills strategy. A European e-Competence Framework has been 
developed and a European e-Skills Career Portal was implemented 
together with several high-level multi-stakeholder partnerships. 
New activities have been launched since then. Th ese include actions 
related to supply and demand (including the development of foresight 
scenarios) to bett er anticipate change, the further development of 
the European e-Competence Framework and the promotion of 
relevant fi nancial and fi scal incentives. In this vein, the pan-European 
e-Skills Week has been a major awareness-raising campaign to promote 
e-skills, share experiences, foster cooperation and mobilise stakeholders. 
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18 e-Skills Manifesto

As Europe still struggles to fi ght its way out of the crisis, the insights 
of 2007 take on a new value: IT-specifi c unemployment has stayed 
way below total unemployment rate at all times. Th is indicates that 
stimulating the growth of the IT sector (and of e-skills) deserves to be 
considered as a counter-cyclical policy instrument to generate the job-
rich recovery mentioned earlier.

New dimensions in the global race for talents 
A major trend aff ecting the demand for e-skills is global sourcing. A look 
at trade balance sheets show that Europe imports more IT goods and 
exports more IT services, while it exports more expensive IT products 
and services and imports less expensive goods and services. Th erefore 
it is clear that Europe needs highly e-skilled practitioners that can 
contribute to innovation, especially in services. 

Europe has not been hugely successful in att racting foreign IT talent 
over the past decade. Out-sourcing and off -shoring are not future-proof 
solutions to the European e-skills shortage. If overused, such methods 
jeopardise the quality of innovative products and services. Further, 
there are clear indications that countries so far supplementing the IT 
practitioner shortage in Europe – for instance China and India – will 
soon themselves face severe shortages of e-skills. In addition to securing 
suffi  cient professional e-skills in Europe, it will also be important to fi nd 
ways to upgrade the e-skills of the current workforce. 

Today, this ‘globalisation of e-skills markets’ is compounded by the 
increased mobility of highly-skilled individuals. Global information 
networks, telepresence, virtual teams operating across geographical 
borders and time zones, are creating new work environments in which 
att racting the right talents is becoming a strategic concern. “Th e race 
to boost skills levels and enhance academic excellence is in full swing: 
expenditures for higher education and for research and development are 
increasing sharply around the world – especially in emerging countries.”

Time for targeted action
Using the INSEAD eLab ‘skills pyramid’ paradigm, it is clear that Europe 
needs to address fresh challenges at each of its three levels (1) literacy 
and basic skills including e-skills, maths and science; (2) occupational 
skills required for the job market and acquired in formal education, but 
also increasingly ‘on the job’; (3) global knowledge economy (GKE) 
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talents which are less tangible, but involve leading teams and anticipating 
change, and which are critical for innovation. Although Europe fares 
bett er than many of its competitors with regard to basic and occupational 
skills, it excels in none of the three (see below).

In 2009, INSEAD ranked Europe with a B for basic skills, B minus for 
occupational skills and C for GKE talents. Th ings have not changed 
signifi cantly since then. But there is no reason why Europe should fall 
behind: Finland, Denmark and Sweden for example win high rankings 
on the global indexes. While ‘on the job’ training will be an essential 
part of the solution, education systems hold the key. Europe’s education 
systems, from primary to university level, are in need of a systematic 
transformation in order to bett er integrate digital literacy into the 
curriculum. Such a transformation will require close collaboration 
between education and business, an understanding of the need for 
fundamental reforms, and signifi cantly more investment.

Europe invests much less on higher education than the United States 
and Japan. A recent Economist Intelligence Unit (EIU) study identifi ed 
the United States, Singapore, the UK, Ireland and South Korea as 
the best-performing countries in developing the right IT talent. Th e 
EIU suggests that the key to these countries’ success lies in vigorously 
expanding enrolments in higher education courses, including science and 
engineering. Th ey also maintain world-class universities or technology 
institutes, which equip technologists with business and management skills,
not just technical skills.

Source: Lanvin, B. and Fonstad, N. (2009), “Who Cares? Who Dares? providing the skills for an innovative and sustainable 
Europe’ INSEAD eLab, March 2009.
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Pursuing the Digital Agenda for Europe

In 2010, the European Commission formally adopted Vice President 
Neelie Kroes’ Digital Agenda for Europe, outlining seven priority areas 
for action: creating a Digital Single Market, greater interoperability, 
boosting internet trust and security, much faster internet access, more 
investment in research and development, enhancing digital literacy skills 
and inclusion, applying information and communications technologies 
to address challenges facing society like climate change and the ageing 
population. Examples of benefi ts include easier electronic payments and 
invoicing, rapid deployment of telemedicine and energy-effi  cient lighting. 

Th e European Commission will:

• Promote e-leadership and ICT professionalism to increase the 
European talent pool, and the competencies and mobility of ICT 
practitioners across Europe.

• Support the development of online tools to identify and recognise 
the competencies of ICT practitioners and users linked to the 
European e-Competence Framework and the EUROPASS.

• Promote greater participation of women in the ICT workforce.

• Make digital literacy a priority for European Social Fund regulation 
(2014-2020).

• Propose EU-wide indicators of digital competences and media 
literacy.

To pursue these eff orts, it was expected that member states would:

• Implement long-term e-skills and digital literacy policies.

• Mainstream e-learning in their policies for the modernisation of 
education and training, including curricula, assessment of learning 
outcomes and professional development of teachers and trainers.

It is relatively easy to see how the typology described above (skills 
pyramid) could be mapped most directly to each and every one of these 
action points. A challenge will be to do this consistently across European 
institutions and national governments. 
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Innovate to excel and excel to innovate

Over the last few years, various stakeholders (industry in particular) 
have been quite vocal about making recommendations for immediate 
action. Some of them are listed below.

At EU and member state level, authorities should launch awareness 
campaigns run by public/private partnerships which highlight the 
career opportunities available to those studying maths, science or 
technology. Such campaigns should also highlight the shortage of 
e-skills that the EU is currently facing - and the implications of the 
growing gap between supply and demand.

All primary and secondary schools should be provided with high speed 
internet connections by 2015, and all students should be trained to 
use the internet in a responsible and secure manner. Extra-curricular 
activities such as visits to laboratories, open days at companies, visits by 
researchers should be increased. 

Internship opportunities to give students an orientation towards 
“marketable knowledge” should be expanded at two key moments:  
when teenagers decide what to study once they fi nish secondary school 
and at the start of university degrees, when students decide on their 
career orientation.

In the medium term, the following should be considered:

• Th orough statistical work on IT skill shortages should be carried 
out to pinpoint the specifi c skill gaps. Annual Eurobarometer 
reports should be developed, mapping employer perceptions with 
regard to the e-skills needed in the next three to fi ve years. 

• Incentives for teachers to update their own IT training and 
modernise their teaching methods so as to mainstream digital 
teaching/learning should be introduced. Certifi cations for
teachers att esting to their e-skills could be introduced.

• Th e European Commission should set up and fund inter-school
maths and science competitions across Europe to reward 
excellence.
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Moreover, it is clear that the e-skills challenge will be qualitative as well 
as quantitative. Europe needs a highly skilled pool of IT practitioners 
that meet the needs of employers. Th e traditional ‘educate then 
work’ model is becoming less relevant as market volatility increases. 
Employers and educators must work in close collaboration in order to 
provide a more agile skill acquisition framework (i.e. learning how to 
learn).

An EU-driven e-skills strategy cannot simply be a short-term theme. 
Th ere is a clear supply and demand issue in respect of e-skills that 
will become increasingly acute. Demand will increase for traditional 
technology infrastructure skills plus the skills needed by a knowledge-
based collaborative workforce.  

Yet, all these recommendations are transcended by the ‘global innovation 
imperative’ which Europe is facing. e-skills are a crucial component of 
the innovation ecosystem; in other words, Europe needs to equip itself 
with excellence in e-skills in order to remain a lead contender in the 
global race for innovation. Europe needs to excel in order to innovate. 
Symmetrically, Europe needs to improve its education and training 
system to generate and att ract more talent, researchers and highly-
skilled practitioners and managers. In tertiary education, as well as in 
lifelong learning and basic education, Europe needs to innovate in order 
to excel.

No time for waiting games
Europe as a region must be imaginative and widely supportive of policies 
that address e-skills defi ciencies which are a structural, as opposed to 
cyclical, issue. Th e current crisis has somehow muddied the debate, since 
lower demand levels have led to misleading indications that the e-skills 
gap might be narrowing. Th is, however, is largely an illusion: if European 
businesses, government and academia do not react quickly, this gap 
will become apparent with a vengeance once the recovery gathers 
momentum. Th ose European economies that do not take advantage 
of the crisis to strengthen their ability to produce more e-skilled 
workers and managers will fi nd themselves marginalised in the race for 
knowledge-based and innovation-driven global competitiveness.
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In the face of the immediate challenge that youth unemployment 
currently presents in Europe, the urgency of action is taking on a new 
meaning. We have only seen the beginning of the digital revolution: 
its future should be strongly harnessed to the broad objectives of 
Europe (inclusive competitiveness, sustainable and innovative growth) 
while remaining fi rmly anchored in addressing the current needs and 
expectations of Europe’s citizens.

Off ering them the ability to acquire e-skills is a key ingredient in this 
complex edifi ce. 

Source: Lanvin, B. and Fonstad, N. (2010), “Strengthening e-Skills for Innovation in Europe”, 
INSEAD eLab, 2010.
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Chapter 1: 
Innovative Education: Europe’s Future 
Workforce

Since the publication of the fi rst edition of the e-Skills Manifesto in 2010, 
although the economic crisis has had a signifi cant impact on employment 
levels – particularly among young people - one element has scarcely 
changed: the mismatch of skills being developed via the education system 
in comparison to the types of skills required in jobs. 

As we stated in the fi rst edition of this manifesto though there is a paradox: 
“Young people are particularly engaged IT users; 16-24 year olds use the 
internet between fi ve and seven times a week. Despite this, less than 30% 
of boys, and 15% of girls plan to study IT-related subjects at tertiary level.”

Disengagement with scientifi c and technical subjects starts early (from 
late primary and early secondary education), impacts on the subsequent 
supply of young talent going into tertiary education in the fi eld, and 
subsequently on the level of e-skills available in the work force. Ambitious 
targets and changes need to be made throughout the education system 
to meet the needs of Europe’s young people, to positively infl uence 
perception and hence motivation and achievement in scientifi c and 
technical subjects, in academic life, and to bett er prepare them for later 
professional life.

Student skills gap
European policy has laudable aims in terms of equipping young people 
with the skills they require for the world of work, to reach an “EU 
employment rate target for women and men of 75% for the 20-64 years 
age group by 2020.” Th e “New Skills for New Jobs” initiative, launched in 
November 2010 has the specifi c aims to:

• Promote bett er anticipation of future skills needs.

• Develop bett er matching between skills and labour market needs.

• Bridge the gap between the worlds of education and work.
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Given that young people who will be twenty years old in 2020 are 
currently in early secondary education today, this implies that the 
education system should already today be equipping children and 
young people with digital competence and e-skills for when they reach 
the job market in 2020.

To this aim, the European recommendation on Key Competences for 
Lifelong Learning published in 2006 prioritises two areas of technological 
competence: “basic competences in science and technology” (including 
theoretical knowledge and use of technology tools) as well as “digital 
competence” in using IT tools for work, leisure and communication 
purposes.

Eurostat data collected for the “Digital Agenda Scoreboard” indicates 
the worrying competence levels of young people in using digital tools.
Th ere is still a persistent group of young people not using the internet 
regularly, particularly those with low formal education – an average 
of 13% of young people with low formal education not using internet 
regularly – increasing to 50% in some countries like Romania.

Only 25% of young people across the EU self-report having “high” 
levels of basic internet skills, where high levels are defi ned as being 
able to carry out fi ve or six tasks including use a search engine to fi nd 
information; send an e-mail with att ached fi les; post messages to chat-
rooms, newsgroups or any online discussion forum; use the internet 
to make telephone calls; use peer-to-peer fi le-sharing for exchanging 
movies, music etc.; create a web page. 

Given that these “high” levels of skill do not include the most basic IT 
professional skills, such as social networks, IT maintenance, networking 
or entry-level programming, this is potentially disastrous for the current 
generation who will fi nd the vast majority of jobs require e-skills when 
they arrive on the job market, particularly when the European Vacancy 
Monitor indicates that computing professions are one of the top job 
opportunities for highly qualifi ed young people.

Basic ICT competence policy
Despite the clear gap in competence of students, compared to 
expectations, basic ICT competence is widely encouraged across 
the education system from a policy point of view. It is typically dealt 
with in a holistic manner at various levels of education: from teacher 
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competence, to student competence, eSafety and ICT for inclusion of 
those with special needs as well as the digital divide. Such policies also 
deal with infrastructure provision, ensuring that schools have access to 
relevant technologies such as interactive whiteboards, in some cases 
netbooks, as well as more traditional computer laboratories (whether 
fi xed or mobile). Digital content is also a priority in most European 
countries, from online communities of practice for teachers and 
students, through to the provision of e-textbooks or resource databanks.

European Schoolnet’s Insight 2011 Country Reports from European 
member states indicate many relevant policies and practices from 
national Ministries of Education that encourage the development of 
basic competence in ICT, and the acknowledgement that digital literacy 
is a fundamental component of modern concepts of literacy. Th ere are 
a variety of approaches to implement the teaching of digital literacy 
and competence at national level, from a stand-alone ICT curriculum, 
typically focusing on ICT user skills, through to embedding ICT into 
every subject.

Some countries (e.g. Germany) and regions have turned to the use of 
third party certifi cation to validate basic ICT competence, for instance 
via the European Computer Driving License. However, up to now, the 
majority does not make the digital divide a key objective, and schools 
are very varied in terms of how they actually implement the top-down 
policies of the government. Th is can certainly explain a great deal of the 
gap between policy objectives and subsequent observations on student 
skill levels. 

Th ere is thus a need to persist with current policies, to ensure that ICT 
methods and tools fi lter down to the right parts of the education system, 
but also to put an enhanced focus on mainstreaming ICT approaches. 
In addition, further att ention should be paid to digital divide issues, to 
ensure that all students acquire a good level of basic ICT competence, 
regardless of their background. However, a major barrier remains the 
issue of teacher competence: there is no common European standard 
for ICT teacher competence, while global standards are not necessarily 
applicable in the European context. Ministries of Education are hence 
examining the need to establish their own standard, which should be in 
line with the European e-Competence Framework. Multi-stakeholder 
initiatives such as the Future Classroom Lab which allow teachers to 
experiment with innovative pedagogy supported by technology are 
fundamental to their acquisition of digital skills.
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Are the objectives suffi  ciently ambitious?

Th e current objectives outlined in the European Key Competence 
framework, although useful as a starting point for basic digital 
literacy for all citizens, do not suffi  ciently acknowledge the specifi c 
competencies required for e-skills in working life. Rather, they act as 
a base level skill set which are useful for a range of activities, but do 
not adequately prepare those who may go on to more sophisticated 
IT training or academic pathways in computer science. Th is issue is 
endemic across the European member states.

Th e Livingstone-Hope report remarks: “Industries suff er from an 
education system that doesn’t understand their needs. Th is is reinforced 
by a school curriculum that focuses in ICT on offi  ce skills rather than 
the more rigorous computer science and programming skills which 
high-tech industries like video games and visual eff ects need. At the 
same time, young people and their teachers need a greater awareness of 
the job prospects in these industries and the qualifi cations that can take 
them there. STEM subjects – the sciences, technology, engineering and 
maths – and art are key to success.”

Th e report goes on to recommend that computer science as a discipline 
is given equal importance to other sciences such as physics and maths, 
taught from age eleven and up as part of the general basic curriculum in 
secondary schools. As a result of this call to action, the UK government 
has taken the step of replacing traditional ICT lessons (based on a 
digital competency approach) with computer science, focusing on 
programming, web design and development of applications for mobile 
devices. 

From maths and physics to programming
A crucial challenge in moving from basic IT competence to e-skills is 
achievement in mathematics and physics. Good mathematical skills – 
particularly understanding of algebra and algorithms are essential for 
developing further programming and computational skills. Research 
from Microsoft  Teaching and Learning indicates that mathematics 
is typically one of the areas where innovative methods are the least 
used in class. Similarly, physics knowledge and skills are essential for 
networking and computer science applications. Th e relatively low level 
of achievement and interest in these topics among students in Europe is 
worrying for the acquisition of higher level e-skills.
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Eurydice research on these topics particularly points to the lack of 
policy at national level in many countries in Europe for supporting 
lower achievers. Th ose countries which score higher in science and 
mathematics achievement in the OECD Programme for International 
Student Assessment (PISA)  typically have robust systems in place 
to ensure that those who struggle with these topics are suffi  ciently 
supported to boost their achievement.

In addition, as Eurydice points out, the specifi c role of ICT in mathematics 
is oft en neglected: “Th e use of ICT in mathematics is prescribed in 
the majority of countries. However, despite their general availability, 
computers are rarely used during mathematics instruction. Th is 
contradiction points to a failure to make mathematics relevant by 
connecting it with a technology that students use on a daily basis.”

Finally, mathematics and physics suff er particularly from low interest 
among girls. Th e examples and models used in these subjects typically 
appeal much more to boys than to their female counterparts. Th is 
oft en dissuades girls from taking up mathematics and physics at upper 
secondary level, acting as a barrier to study of computer science at 
tertiary level, and subsequently careers in the IT industry. 

A major factor in this challenge is the lack of focus on diversity concerns 
during pre-service teacher training, Eurydice fi nds: “Dealing with 
diversity - i.e. teaching a diverse range of students, taking into account 
diff erent interests of boys and girls - and avoiding gender stereotypes 
when interacting with students is the least oft en addressed competence 
in these programmes.”  

Th ese concerns point to the need to enhance the quality of teaching and 
learning in mathematics and physics subjects, by implementing more 
innovative approaches, based on modern technologies, with much 
bett er att ention to gender equality issues.

Computer science as a discipline
It is telling that there is litt le recent pan-European data on the role of 
computer science as a specifi c discipline in the curriculum. Currently 
one of the Insight country reports touch on this topic only where it is 
linked to wider ICT in education policy. From these country reports, 
it is clear that computer science – if in the curriculum at all – is almost 
always optional. A rare exception to this is in Switzerland, where it 
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became a mandatory subject in 2008, and explicitly mentions technical 
understanding of ICT being an important point for upper secondary 
education. Another interesting case in point is Austria, where ICT 
for job roles is explicitly mentioned in national objectives, as well 
as “e-skills” above and beyond basic digital competence, including 
“practical computer science”. Informatics is a stand-alone subject from 
early secondary.

Competences acquired are certifi ed via third party qualifi cations, such 
as ECDL but also industry certifi cations from Cisco, Microsoft , SAP, 
Novell and Oracle - in addition to fundamental technical skills. Th ey 
are particularly driven through a specifi c schools part of the “eLearning 
Cluster”. 

Cyprus also implements computer science at upper secondary level, 
as a mandatory introduction to the topic in the fi rst year of upper 
secondary. In the following two grades of upper secondary, students can 
elect to follow modules in computer science, applications and networks 
(the latt er supported by the Cisco Networking Academy). In dedicated 
technical schools, an elective three-year computer engineering 
technician curriculum is off ered covering the whole range of computer 
science. A number of other countries have similar technical options 
available through the secondary vocational system – however numbers 
of students in these optional courses are oft en low and suff er from very 
low female participation.

It is clear that delving into computer science topics – from algorithms, 
to programming and networking – off ers a more useful preparation for 
going on to study technical subjects at tertiary level whether through 
academic or vocational pathways.

Th ere are nonetheless examples of lower level approaches to integrate 
computer science and technology in schooling:

Th e Massachussets Institute of Technology (MIT) has developed 
“Scratch”, a programming language for young children. Schools across 
the European Union are using it from primary school upwards. Scratch 
communities are particularly strong in both the UK and Portugal 
among other countries. 

In the Netherlands, the SURFNET /Kennisnet collaboration has since 2004 
introduced various IT tools in schools (e.g. Make a game competition).
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Another interesting approach has been implemented on a voluntary 
basis by the upper secondary vocational schools, where industry 
certifi cation e.g. IC3, ECDL, and Microsoft  certifi cation can be used to 
accrue credits required for graduating from the school system. 

Th e Innovative Teaching and Learning research sponsored by 
Microsoft ’s Partners in Learning program looks at the imperative to 
prepare youth for the 21st century, a goal that many believe requires 
the fundamental transformation of educational opportunities together 
with the integration of technology into teaching and learning. ITL 
Research focuses on teaching practices that have been shown to have 
strong relationships with 21st century learning outcomes. Results 
demonstrated that the majority of students are still in their traditional 
roles of information consumers rather than problem-solvers, innovators, 
and producers. While ICT use in teaching is becoming more common, 
ICT use by students in their learning is still an exception in many of 
these schools.

It is also time to move from “islands of good practice” to a more 
mainstreamed approach to teaching and learning of computer science. 
Education systems across the European Union must examine the need 
to boost computer science, and to include much more sophisticated 
ICT skills as part of curricula. Th ere is no need to wait for secondary 
or upper secondary level to bring in computer science topics – simple 
methods also exist to work from the very youngest age of schooling.

Role models dissuade young people from IT
As students get older, role models such as teachers, parents, careers 
advisors and indeed media fi gures are critical in encouraging young 
people in career choices. Female students in particular are especially 
reliant on the support of older role models in making decisions as 
regards their future career, and hence, the type of studies they intend 
to take up at tertiary level. Th e graph below compares views of female 
students, IT employees at Cisco and parents and teachers.
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It clearly demonstrates that the perception of parents and teachers is 
particularly unrealistic as regards IT careers: less than 35% of them 
believe that IT networking jobs have a positive eff ect on the world at 
large, and the vast majority believes that IT workers do not spend much 
time meeting others, such as customers. Th ey will thus pass on unrealistic 
information to young people, who may base career decisions on such 
information. Th ere is therefore a critical need to help improve career 
information which is reaching teachers and parents with regards to IT, 
if the “pipeline” of young people going into the fi eld is to be expanded.

Bridging the gap between education and 
employment

Another of the major challenges of e-skills is to make the leap between 
education and employment. Primary and secondary education reform 
is oft en driven by the need for society to equip children with a corpus 
of knowledge to enable them to play a role as cultured citizens later in 
life. In many countries, there is scepticism of the need to involve and pay 
att ention to industry needs in developing young people’s skills for their 
jobs. Th is is driven by the concern that the education system should be 
more than just a pipeline for future jobs. Undoubtedly this is true that 
young people do need to acquire knowledge for its own sake, and to 
learn a wide range of subjects that also enhance quality of life, as well as 
employment opportunities. Th e diagram below illustrates the pipeline 
view seen by industry as essential for addressing the skills mismatch.

Source: WHITE PAPER Women and ICT, European Schoolnet, 2009
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Industry

Aims

Livingstone-Hope Review of Skills for the Video Games and Visual Effects Industries: 
Aims and Talent Pipeline

Talent Pipeline Schools Further
education

Source: : The Livingstone-Hope Skills Review of Video Games and Special Effects, 2011

To ensure a steady flow of high-calibre talent
from education into industry

To endure access to
high-quality training
to upgrade the skills

of the workforce

Training
providers

However, the balance has perhaps tipped too far in this direction – 
young people are suff ering particularly from the impact of the economic 
crisis – and consequently further att ention must be turned towards 
skills for employability. Countries that have suff ered less in the crisis – 
such as Netherlands, Germany and Austria – also have the strongest 
emphasis on the link between youth employability measures, such as 
apprenticeships and employer engagement in schooling. 

Th is is borne out in recent research by Dr. Anthony Mann, from the 
Education and Employers Taskforce in the UK who observes that 
“OECD analysis demonstrates that those countries with education 
systems which off er combinations of classroom learning and workplace 
exposure linked to vocational pathways (as through the German-
style apprenticeship system) typically experience much lower youth 
unemployment rates”.

His report goes on to say: “British evidence shows statistically signifi cant 
positive relationships exist between the number of employer contacts 
(such as careers talks or work experience) that a young person 
experiences in school (between the ages of fourteen and nineteen) 
and their confi dence (between nineteen to twenty four) in progression 
towards ultimate career goals.”

Source: Th e Livingstone-Hope Skills Review of Video Games and Special Eff ects, 2011
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IT and other industry players need to team up more closely with education 
systems to ensure that employer engagement and careers advice are realistic 
and frequent. Major initiatives such as e-Skills Week and InGenious are 
trying to bridge the gap across Europe in a systemic way.

Th e European Commission’s e-Skills Week brings together all 
stakeholders to collectively raise awareness of IT careers and off er 
training and education opportunities to young people, and among 
its other objectives, targeting professionals and SMEs. Th is federated 
action creates an impact which is more than the sum of its individual 
parts – and needs to be sustained over the long term to have the best 
possible results.

On the wider challenge of science and technology, funded at 50% via the 
European Commission’s FP7 research programme and 50% by industry, 
“inGenious is a joint initiative launched by European Schoolnet and 
the European Roundtable of Industrialists aiming to reinforce young 
Europeans’ interest in science and technology education and careers, 
and thus address the future skills gap. All the actions undertaken in 
inGenious ensure that education / industry cooperation initiatives 
improve the image of STEM careers among young people and encourage 
them to think about the wide range of interesting opportunities that 
STEM can bring to their lives in the future.” 

Recommendations: 
In summary, although much has been achieved there is still a long way 
to go. Th e following issues would be considered as priority:

• Improve the practical implementation of digital competence in the 
whole education system. Improve the level of teacher competence 
in the fi eld by establishing an e-Competence Framework-
compliant teacher accreditation to ensure that students and 
schools get the full benefi t of investments in ICT infrastructure.

• Ensure that e-skills are driven through primary and secondary 
education by building on digital competence, through to 
computer science. Computer science studies leading to higher 
level e-skills need to be boosted in school systems as well as basic 
digital competence.
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• Enhance the teaching of science – specifi cally maths and physics – 
by increasing the focus on gender equity and support for struggling 
students, as well as implementing more innovative methods.

• Address the problem of careers knowledge by ensuring employer 
engagement in career decision-making – reach out to key student role 
models such as parents and teachers as well as students themselves in 
these programmes.

• Increase the number of multi-stakeholder partnerships bringing 
together industry and education partners to collectively address 
the challenge of both careers but also skills acquisition in computer 
science.

• Continue to make e-skills and its supporting measures a key political 
priority to ensure long-term action, which can bring about the 
required change in the education system.
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Chapter 2: 
Mining and Harnessing Talent

Talent is in short supply globally. Th is shortage will become increasingly 
acute over time. Th ere are two major issues at play in this situation:

Many Europeans are marginalised with respect to the digital economy 
– engaging them to acquire e-skills could increase the supply of skilled 
workers. With bold pan-European policy-making, Europe could step 
forward to address the shortage. Th ese people include: women, seniors, 
disabled people and the digitally excluded.

Existing skilled workers are not used to their full potential. Salary levels 
of e-skilled professionals are high, and the specifi city of businesses 
oft en requires retraining to integrate new hires eff ectively. Managerial 
strategies and techniques need to be put in place to ensure that e-skills 
are fully exploited to enhance European productivity and facilitate 
eff ective IT-based innovation.  

Reaching out to the disconnected
Focusing measures on the digitally excluded will help to address the 
shortfall – training programmes for traditionally excluded groups have 
a proven impact on the ability of such people to get new jobs.  Th is 
group is still signifi cant in Europe and in some cases, they are even 
happy to be free from the pressures of modern life, which they suspect 
that technology will bring. Such a worldview however acts as a barrier 
to participating in an increasingly digital society. Digital skills and 
engagement act as gateway to economic and social development, and 
as learning opportunities.

Stronger action is needed to address these digitally-excluded individuals 
– and also to enhance the skills of the wider population who despite 
being “included” is not suffi  ciently confi dent and profi cient to exploit 
technology to its advantage in day-to-day life and careers.

According to MEP Edit Herczog: “Th e lack of women in the fi elds of 
science and research has been a known fact for quite some time. Th e 
number of people giving voice to their concerns on the matt er and 
urging the need to take immediate actions is growing by the minute. 
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As pressing as this issue is, another, somewhat related (or more specifi c), 
matt er has been mostly neglected. Th e lack of women in the IT fi eld got 
litt le to no att ention. EU-relevant literature and research on this specifi c 
topic is limited. If half of the 500 million Europeans don’t get included 
and don’t benefi t from it, then we will have a gender and age imbalance 
as well as social injustice on a grand scale. We, as policy-makers, must 
take every measure to tackle this.” 

Th e issue of the stereotype of IT as the preserve of men, particularly 
young men, is a challenge for the IT industry. It results in an imbalance 
in the industry, the wider economy and even society. All types of 
individuals have opportunities in the sector if they acquire e-skills. 
Th ere is a particular challenge too in the SME area of IT, where there is 
low diversity among individuals who lead IT-based SMEs. 

Good intentions
But might this be an issue of motivation rather than exclusion? Th ere 
are some signifi cant discrepancies between what workers in the fi eld 
describe and what role models – particularly parents and teachers - 
think. Th ey wrongly assume that IT workers are alone, writing lines of 
program code in a poorly-lit offi  ce with no opportunities for autonomy 
and creativity. Th ey pass on this negative perception to young people 
and others who have litt le exposure to real IT employees. Policy-makers 
and the private sector need to come together to tackle this challenge. 

“Th is could be a good connecting point to work on policies to involve 
other generations and age groups as well, but in this particular case, 
instead of e-skills, a positive att itude and enthusiasm towards technology 
and the sector are all that’s needed,” says Edit Herczog, MEP.

Research also indicates that a lack of positive role models in the media 
and culture at large dissuade girls from seriously considering IT careers. 
Programmers and IT experts in fi lms and TV – whether fi ction or non-
fi ction – are rarely diverse. Th is perpetuates the perception that IT 
provides “jobs for the boys” and that women and other excluded groups 
do not have a role in the industry. 

On the subject of senior citizens, Edit Herczog refers to digital 
immigrants; as those people who were not born into a web-enabled 
world. She points out: “IT is usually the subject of over-mystifi cation 
among adults and seniors, also known as digital immigrants. 
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Programmes and workshops should be continued to support and 
help them to understand that it’s a tool that assists in acquiring and 
exchanging information, not all that much diff erent from radio or 
television. Th e main diff erence is that it’s faster and richer than anything 
before in human history. It holds opportunities for every age group: 
from trivial things like reading the news, looking up a recipe or booking 
tickets to the theatre, to keeping in contact with loved ones, sharing 
photos, or organising a family holiday in a matt er of minutes. Th e ability 
to use e-skills to fi le and fi nd documents, including health records, and 
seek ICT-based health or emergency services can reduce one’s feeling of 
vulnerability and translate into long-term independence”.

Among older people, it is typical to fi nd resistance to IT tools, as they 
feel they have managed and even succeeded in life without them. 
However, older generations can certainly benefi t from more e-skills – 
whether in their jobs or personal lives. As Europe’s work force is aging 
rapidly, e-skills can provide an excellent addition to an experienced 
professional’s profi le, enhancing the relevance of their other skills in a 
changing job market. 

Other excluded groups in communities can be tackled through models 
of non-formal education. IT-based community telecentres are an 
excellent channel across Europe for digital literacy and adult education 
of disadvantaged target groups. Th ey start with basic digital skills 
targeting personal development, active citizenship, social inclusion, and 
– due to the increasing economic recession – move on to employability. 

Telecentres are typically free, open, and local – providing informal 
learning and networking opportunities which are att ractive to 
the digitally excluded. Reaching out to these groups with digital 
technologies off ers a signifi cant contribution in bringing such excluded 
groups back into wider society.

Employability is a critical construct. Th e basic skills needed to be a 
candidate for employment will increasingly embrace e-skills. Over 
time, if this is ignored, a growing digital underclass will permanently 
scar society.

Telecentres are typically located in public libraries, schools and community 
centres, and oft en run by voluntary or community organisations – they 
are publicly accessible, and help people to access computers, the internet 
and other digital technologies that enable them to gather information, 
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create, learn, and communicate with others. Th ere are now more than 
100,000 telecentres across Europe. However national initiatives need to 
be synchronised across Europe. 

With that in mind, Telecentre-Europe was formed to co-ordinate national 
initiatives - nations that have coordinated their eff orts are more successful 
in harnessing resources from their governments. Telecentre-Europe also 
has a role to play as a broker for information-sharing between nations, 
thus enabling Europe as a whole to respond to its evolving IT needs. 

Productivity matt ers
Moving on to the issue of bett er use of e-skilled talent, research by the 
London School of Economics has identifi ed numerous challenges. 
Skilled workers in IT are challenging to deploy as they are expensive 
and, due to the specifi city of many companies, still require re-training 
upon hiring. Th ey can also be diffi  cult to integrate into company 
hierarchies, and hence pose organisational problems. But today, no 
business can do without e-skills and they are an absolute must to ensure 
effi  cient operations. 

Indicators suggest that in Europe, companies are less able to harness 
e-skills for productivity. Evidence is oft en circumstantial: for instance, 
salary levels for e-skilled employees are not as high as one would expect, 
given the widespread claims that such candidates are scarce in the job 
market. 

Direct evidence shows that US-based fi rms in Europe are more eff ective 
in achieving productivity gains through IT than local companies – 
whether they source talent locally or abroad. It implies that the diff erence 
is due to organisational and managerial practices and capabilities.

Th ere is a clear disparity among European companies too. Large 
corporations are very aware of the need for e-skills in new hires while 
in SMEs, this is less the case – even though there is strong evidence that 
SMEs can benefi t a great deal from eff ective use of IT. Th e public sector 
meanwhile demands e-skills. 

Despite this, there is general agreement that the availability of e-skilled 
talent in Europe is insuffi  cient to meet the socio-economic objectives of 
the European Union – with business leaders, governments and analysts 
sending warning signals about the issue. Between 41% and 56% of fi rms 
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in all sectors report that they are regularly recruiting IT specialists and 
imply that many of these positions are “hard to fi ll”. Empirical research 
from the OECD and the European e-Skills Forum support this view.

Two responses could address the defi cit: enhance vocational training 
(or bolster the workforce through immigration, or outsource) and 
improve the utilisation of trained or trainable personnel.  

In short, Europe’s current focus is on growing the talent pool - but much 
more is needed in respect of harnessing that talent too.

From the classroom to the workplace
Technology innovations are shaping the future of work. We recognise, 
however, an emergent gap between those who have the access, skills, 
and opportunities to be successful for the new labour market, and those 
who do not.

Digital skills sets are critical to European job-readiness and career 
success across a variety of professions  If we look at where the demand 
is originating, the answer can in part by explained by the critical role 
technology now plays to small-and-medium-sized businesses (SMEs) 
that are the backbone of the economy.  From a global study conducted 
by Vanson Bourne, 60% of SMEs identifi ed the use of computer 
technology as the deciding factor for their business thriving or just 
surviving.  In addition, 73% of SMEs believe that technology must help 
their staff  work anywhere at any time. e-skills for the new economy are 
therefore a priority for government, industry and academia.

Th e world of IT is fast changing.  Th ose who discover and master the 
skills needed to bridge the skills gap will secure their future, and the 
future of their companies.  Th ese global trends in technology and 
innovation must be refl ected in the delivery of education through 
fl exible learning solutions for schools and teachers that help engage 
and re-engage young people and lifelong learners to provide them with 
the skills that the new economy needs.  Looking at the example of the 
transition to Cloud computing, most companies will want to educate 
their IT professionals to build staff  capabilities and skills ahead of the 
change. Chief Information Offi  cers who want to generate more business 
value from IT by necessity have to be in the front line of Cloud skills 
education - both for themselves and their IT staff .  Th e character of 
work is shift ing.  Th e evolution of  new employment opportunities 
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associated with  Cloud technologies and the relevant skills roadmap has 
been detailed in a Microsoft  learning report entitled ‘Cloud computing: 
What IT professionals need to know’. Th e emerging Cloud environment 
off ers those with the capability and the right skills the opportunity to 
build and grow their business.

Skilling for the future and changes in the labour market is also a strand 
that runs through the London School of Economics recent report 
‘Modelling the Cloud.   Employment eff ects in two exemplary sectors 
in the UK, Germany, Italy & the US’.  Th e study reveals that Cloud 
computing will result in managerial shift s across industry sectors and 
that managers will need to adopt more of a hybrid business/technology 
professional profi le in order to succeed.  Th e growth potential 
associated with new technologies predicts that in the UK for example, 
from 2010 through 2014, the rate of growth in Cloud-related jobs in 
the smartphone services sector will be 349%.  IT skills are becoming 
more prevalent across the labour market and associated managerial 
implications are evident.

Staying abreast of these trends and acquiring 21st century skills is 
particularly relevant to young people in Europe today that face a real 
opportunity divide. With record youth unemployment rate in Europe,  
the development of new skills and accreditation will be critical to 
helping young people meet these new labour market demands and 
avail of new job opportunities.  Th e ICT industry has a role to play at 
all levels working in partnership with other stakeholders to ensure that 
both high- and-low level IT skills create a clear pathway to employment 
opportunities.  

Th e UK initiative ‘Britain Works’ is an example of a scalable public/
private partnership addressing this up-skilling imperative. Th rough a 
series of partnerships with nongovernmental organisations (NGOs), 
community learning centres, and public authorities, the Britain Works 
program aims to help half a million people into jobs over three years 
in the areas of the economy that will lead the recovery. Th e program 
has already helped 300,000 young people into work through IT skills 
training and IT apprenticeships across a range of industries from 
manufacturing to services and the IT industry itself. 

120605_Manifesto_v1_no_note.indd   40120605_Manifesto_v1_no_note.indd   40 19.6.12   11:5619.6.12   11:56



41CHAPTER 2: MINING AND HARNESSING TALENT

Weak management

Th e prevalence of self-instruction by employees and indicators of the 
extent of in-house training points to a training need that extends beyond 
the normal scope of educational institutions and training bodies.

Recent econometric research from the Centre for Economic Performance 
of the London School of Economics has indicated that managerial 
practices diff er signifi cantly with regard to the use of IT, with European 
fi rms performing more poorly than their US competitors even within the 
exact same markets.  

For the most part, these fi rms use identical technologies and source 
their manpower from the same pool.  As these are aggregated studies 
using panel data from large numbers of fi rms, the correlations are highly 
signifi cant but the explanation for these diff erences is vague.  However, 
further recent research from London School of Economics (LSE) 
into the managerial practices of both small and large fi rms within the 
aerospace industry gives us a bett er indication of which managerial 
practices diff er, and allows us to come closer to an understanding of how 
e-skilled employees are managed.  We can see, for example, that the wages 
and other incentives are greater in the USA for both high- and medium-
level e-skills users and we can hypothesise that the kinds of tasks they 
routinely undertake make bett er use of those skills. Th is is quite sobering. 

Europe’s e-skills challenges are both quantitative and qualitative. Th is 
revelation puts a spotlight squarely on a hitherto unknown fracture in 
Europe’s value chain. Th e best performing countries have a much smaller 
proportion of poorly-managed fi rms. In those countries with the largest 
proportions of poorly-managed fi rms, there is a general view that the 
quality of management is not a high priority.  Improving management 
practices will have a follow-on eff ect on improving performance.  

Th ere is a striking lack of self-awareness among managers about managerial 
qualities; data reveals that managers do not att empt to compare their 
managerial practices with other fi rms, even in their own sector.  While 
the overall skills level in the economy needs to be improved, especially 
in those EU countries with low skills levels such as the UK, Greece and 
Portugal, the diff erence that is most signifi cant is in the ways in which 
IT is used.  Wage levels and productivity are related more directly to the 
number of tasks a computer at work is used for than the mere presence of 
computers in the workplace or the basic skill level of employees.
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Europe’s e-skills challenge is also an e-skills challenge for management. 
Th us our focus should move away from the IT faculty and towards the 
management school. Policy makers would do well to refl ect on this to 
avoid a misallocation of resources.

Innovation needs management
Th is management challenge is exacerbated by the cultural impact of 
weaving innovation into the business processes. Whereas skills are 
embodied in individuals, they make sense only in their application to 
business functions.  Indeed, aside from routine tasks associated with 
commoditised information handling, innovative activities are frequent 
and common in the use of IT and they require fl exibility on the part of 
the organisation as much as by the individual.  

As one highly respected group of analysts of the economics and 
management of IT put it: “Firms do not simply plug in computers 
or telecommunications equipment and achieve service quality or 
effi  ciency gains.  Instead they go through a sometimes lengthy and 
diffi  cult process of co-invention.  IT sellers invent technologies; they do 
not imply, but only enable, their application; IT users must co-invent 
applications. Co-invention, like all invention, has both process and 
product elements.  On the process co-invention side, the eff ective use 
of IT oft en involves changes to organisations.”

Perfect match: the best talent of the best businesses
Th e best talent seeks the best organisations. Th e incentives that drive 
individuals to acquire skills are also a function of the opportunities 
to work within the sorts of fl exible organisations that value those 
skills. Th is relationship between the capabilities of organisations 
and the incentives of individuals stands behind the more superfi cial 
phenomena that get measured: numbers of skilled people in the force 
and hiring practices of fi rms.  Th is implies that not only will people 
wish to acquire more appropriate, and higher level, skills if they have 
reasonable prospects of working in such an organisation, but fi rms that 
can bett er exploit those skills should be able to off er higher salaries and 
bett er incentives for innovative work.  Th is is something that emerges 
quite clearly from data on comparative wage levels.

In an increasingly global market, European e-skills talent will pursue 
organisations that provide the greatest opportunities. Th ere is a real 
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danger that these opportunities will increasingly lie beyond the confi nes 
of Europe. Th us as Europe refi nes its e-skills development processes, it 
becomes a net exporter of e-skills rather than a regional centre for high 
value innovation: an unfortunate outcome. However it is a realistic one. 

From words to action
ICT now permeates virtually all aspects of our lives. ICT is inextricably 
linked with our desire for a prosperous and competitive economy, for 
the preservation of our environment, and for a more democratic, open, 
inclusive society. However this desire will only become a reality if all 
citizens are mobilised and empowered to drive and fully participate in 
the new digital society. Business as usual is not an option.

To empower people in today’s digital world means a number of 
fundamental things. Empowerment means that we have a certain number 
of rights as users and consumers on the new online environment; 
empowerment also means that we have access to resilient and reliable 
wired and wireless broadband networks. But above all, empowerment 
means e-skills, in other words, for everyone to have the competences 
and abilities to take advantage of the opportunities of the digital era. 

Taking into account the holistic approach needed in order to digitally 
empower all Europeans, there is a need to establish a strategic agenda 
that allows to regularly review its progress. Consequently, it seems 
appropriate to set concrete policy targets that would allow us to 
constantly monitor and evaluate the appropriateness of our policy 
actions in achieving the above mentioned policy goals. In this regard, the 
Digital Agenda for Europe proposes a series of digital inclusion targets 
such as increasing regular internet use from 60% to 75% by 2015 (and 
from 41% to 60% for disadvantaged people) and halve the proportion 
of population that has never used the internet by 2015 (to 15%).  All 
adults need to be able to easily access ICT training opportunities.

In this regard, the proposed policy action that would allow the 
achievement of the mentioned goals would be to create a Digital 
Literacy and Competence Action Plan. Th is initiative would comprise 
of the development of specifi c digital literacy training actions for groups 
at risk of exclusion, the promotion of multi-stakeholder partnerships 
and incentives to private sector initiatives to provide training to all 
employed people. Th ese need to be integrated in a holistic way with 
initiatives taken in the education sector.
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Europe’s potential lies in the skills of its population, its workforce, 
and its organisations. Without pervasive infrastructure, there can only 
be limited use of ICT and without skills, there can only be limited 
economic and social value from that use. If ignored, the lack of ICT skills 
will be the bott leneck that prevents the EU from being competitive in 
the global economy. 

As regards the challenges of productivity and leveraging the investment 
in technology talent, the following actions are key:

• Focus more on technology management and on self-conscious 
awareness of good general managerial practices.  Managers 
need to be bett er educated to achieve this awareness and to 
apply their knowledge systematically, and governments should 
encourage poorly managed fi rms to acquire bett er skills.  Th is 
entails two elements: more managers need higher education, 
and management education should include instruction on the 
character of technology and the ways in which e-skilled employees 
can best be utilised.

• Employees with skills should be encouraged to see themselves 
as engaged in the organisation, sharing its goals and able to 
participate in its operations. Too oft en skilled personnel are 
limited in their activities to narrowly technical functions and not 
given the opportunity to apply their abilities broadly in innovative 
ways that would enhance productivity.  

• Ensure e-skilled individuals have commensurately improved 
employment conditions.  Pay and compensation, and in particular 
the unfavourable diff erential between those with skills and those 
with seniority but fewer skills, provide disincentives for younger 
workers to strive to enhance their skill level.  While fi rms claim that 
they face unmet supply, there is litt le evidence of demand increasing 
wage levels in Europe for e-skilled workers in general. 

• Change the career prospects for e-skilled individuals: ICT is deeply 
integrated into most successful organisations. However, e-skilled 
personnel are rarely capable of, and even more rarely encouraged to 
embark on the most att ractive corporate careers in European fi rms.
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• Governments need to ensure that their usage of e-skills is 
exemplary, that their e-government functions are of top quality, 
and that they invest in experiments and best practice models that 
can be of infl uence to organisational practices more broadly in the 
economy.

• Ensure that basic skills are of comparable quality across labour 
markets so that employers can know bett er what the capabilities 
of applicants are. Employees will also benefi t from a clearer 
understanding of what the work expectations are through 
coordinated credentials and job descriptions.

• Productivity growth through e-skills comes in two basic forms: 
through fl exibility to adapt to new practices rapidly and cheaply, 
and through innovation.  Th e future e-skills agenda should focus 
on these capabilities and instil an enthusiasm for these capabilities 
in education, in government service, and in public awareness 
programs.

Th e facts and the implications are clear. Policy-makers, industry, 
academics, human resource specialists and organisational leaders are 
strongly encouraged to take heed of this actionable advice.
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 Chapter 3: 
Towards a Value-Driven IT Function

Th e IT function is a critical link between the IT industry and other 
businesses it serves – and is a vital source of innovation. Th e IT function 
creates a link and enabling platform in the value chain of organisations 
by acting as a foundation of business activity. It supports organisations 
in combining people, process and technology to automate business 
processes and produce solutions that enable organisations and users to 
perform both effi  ciently and innovatively. 

Ultimately the role of the IT function is to convert IT investment, in 
the form of people, process and technologies, into business value, with 
the help of e-literate users. One euro spent on the IT function should 
yield more than one euro in business value. But does it? And do we even 
know how to measure it?

Broadly speaking, the IT function is struggling to answer these 
questions. Chief Information Offi  cers (CIOs) in many organisations 
are unable to accurately measure and articulate the business value being 
delivered by IT. Th is is oft en described as the IT Productivity Paradox 
which was defi ned by Robert Solow when he said: “I see computers 
everywhere except in the productivity statistics.”

Th is frustrates business leaders and creates distrust between the 
boardroom and the IT function. In some cases this leads to the IT 
function being relegated to the position of operational supplier to the 
business, rather than a strategic partner. If the IT function can address 
this problem successfully, then there is an opportunity to move IT from 
the backroom to the boardroom.

In addition to IT’s poor perception within organisations, equally 
alarmingly, the IT profession itself is oft en perceived negatively. 
Industry commentators oft en lament the poor career progression 
opportunities, geeky image, myopic focus on technology, increasing 
commoditisation and declining strategic importance of IT within 
organisations. Given such a scenario, it is easy to understand why we 
have insuffi  cient numbers of students studying IT in Europe. And yet 
driven by Moore’s law, IT is perhaps the most vibrant business resource 
available to industry and organisations today. 
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Th e consequences of IT’s poor reputation, both within the organisation 
and in society, are manifest: insuffi  cient numbers of adequately skilled 
individuals are entering and remaining in the profession, and as a 
consequence, Europe’s businesses are struggling to benefi t from the 
innovative capacity of IT.  Consequently this has adverse impact on 
Europe’s competitiveness on the global stage.

A vicious circle can be in play. IT’s inability to demonstrate business value 
is hampering its strategic importance in organisations, and therefore the 
level of investment it receives. Th e lower its perceived importance, the 
less money is invested in it, the fewer career opportunities exist. Th is in 
turn impacts on the numbers of individuals wishing to develop a career 
in this area, which ultimately restricts the skills pool which companies 
can draw from to deliver increased value.

However, the situation is not all negative. Some major European 
companies are embracing IT successfully across all aspects of their 
businesses. Th is chapter will illustrate several such examples, and will 
also consider the sum of the practices and skills required to enable such 
success. At the end of the chapter, we will identify recommendations 
and actions that should be taken to accelerate this patt ern across a wider 
European landscape.

 Does IT matt er?
Martin Curley, Director of Intel Labs Europe and co-Director of the 
Innovation Value Institute (IVI), recognises the challenge and says: “IT 
is emerging as one of the most dominant forces changing business and 
society today.  Increasingly, we are seeing the collision of Moore’s law 
with all types of business, producing great entrepreneurial and business 
opportunities but also challenges.” Although technology, driven by 
Moore’s law, is advancing at a very fast rate, the practices used to manage 
and apply IT appear to be lagging signifi cantly. Th is is evidenced in the 
concerns regularly voiced by many CEOs as well as the oft -quoted 
papers att empting to address the question “Does IT matt er?” Th ere 
is still clearly a need to bett er communicate the connection between 
investment in IT and the outcome of business value.
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A downward spiral

Th e Innovation Value Institute has identifi ed that in many companies, 
IT departments are under-performing and company management is 
unwilling to fund innovation. In such organisations, the focus of the IT 
function is entirely operational and the potential of new technologies 
is not being recognised. For example, in businesses of this type, the 
solitary objective of introducing Cloud computing is perceived as 
its ability to bett er manage normal IT operations as opposed to its 
potential as an innovative enabler. 

To tackle this situation and arrest IT’s strategic decline, CIOs need to 
bett er demonstrate the potential value of IT. Moreover, they require 
individuals with the appropriate mix of skills and knowledge to 
implement this vision. 

 Addressing misperceptions about IT
Th e key to obtaining the right people is a supply of adequately skilled 
individuals. Th at is a challenge in today’s industrial landscape. Amongst 
young people, there is sometimes the misunderstanding that IT people 
work in IT companies. Th e fact is that less than 50% of all IT workers 
are employed in the IT industry. Most are employed within the IT 
functions of end-user organisations. Another misperception is that 
a career in IT will be technology-oriented. When we look at IT in a 
broad sense, fewer and fewer people are pure technologists. Th e trend is 
towards a blend of technology and other business competences. Simply 
put, the “technology only” focus is diminishing.

Evidence suggests that leading organisations are best able to innovate 
where business and IT collide. IT is primarily an enabler, and its 
potential as a source of competitive advantage is best realised where 
it is combined with business innovation rather than in isolation. To 
facilitate such innovation, there is a growing need for individuals who 
combine IT and business skills. However, currently, the supply of such 
individuals is not meeting industry demand, and opportunity and 
competitiveness are being lost. Th is has a long reaching impact on the 
economy, and equally importantly, on society’s wellbeing.

Recent studies have indicated a decline in the number of students studying 
IT. IT students are only one potential source of e-skilled individuals; 
this refl ects concerns over the wider public perception of IT. Th is trend 
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needs to be reversed. Th e role of IT in Europe’s leading organisations 
is evolving rapidly; the importance of non-technologists is increasingly 
important. Moreover, as newer technologies such as Cloud computing 
facilitate the democratisation of IT, the ability for individuals to exploit 
IT across the business is predicted to grow strongly in the coming years. 
For example, the increasing sophistication and ease-of-use of platforms-
as-a-service will facilitate the construction of innovative IT solutions 
outside of the traditional IT environment. But this requires adequately 
skilled individuals with the relevant mix of IT and business expertise. 
An important gap that can be addressed is that of IT and IT innovation-
related management education, which should be folded into the MBA 
programs at leading business schools.

 Th e importance of IT
Michael Gorriz, President of EuroCIO, the European CIO Association 
and CIO of Daimler explains: “Within larger organisations, IT as well 
as Information Management play an increasingly important role. 
Th is reality is perhaps not that well understood by the outside world. 
Large organisations would cease to function if their IT systems failed. 
Prolonged failure would invariably lead to business failure. In large 
organisations the stakeholder ramifi cations would be seismic.”

Michael Gorriz paints a positive view of how IT can be used in an 
innovative manner, at Daimler: “Daimler is no diff erent in this respect. 
IT is an integral part of the whole organisational structure. IT is involved 
in all primary and secondary business processes. Even before the fi rst 
piece of metal is used, a new Mercedes-Benz has already driven millions 
of test kilometres on the computer. Our cars are three dimensionally 
designed, constructed and developed on the computer. Th is includes 
crash and endurance tests as well as driver simulations. Only through 
these simulations can we predict the behaviour of a new model.”

It is the same story for the production line of Mercedes-Benz – it 
is all modelled in 3D. As a consequence, unplanned changes in the 
construction became rare. IT is involved in delivery, recycling, spare parts 
management, trade, marketing, customer care and in the repair business. 
In reality, IT is a driver of business effi  ciency. More and more customers 
are personalising their cars and are requesting quotes and arranging test 
drives online. 
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So e-skills are critical to operational effi  ciency. Increasingly, e-skills will 
be critical to innovation, given that IT is becoming a key diff erentiator 
in respect of new products and services.

Similarly at Intel, information technology is the nervous system of 
the company, and increasingly the muscle, as automated IT systems 
help enable Intel’s global factories to manufacture and ship more 
than a billion high-quality, high-technology parts a year.  Th e pace of 
innovation at companies like Intel, where entire product portfolios are 
reinvented almost on a yearly basis, is fundamentally enabled through 
IT. Global design teams all around the world connected through IT 
contribute to helping Intel and companies across all sectors of the 
economy to continuously innovate.

Daimler off ers another good example of IT as an enabler for business 
innovation. With car2go, individual transportation in urban areas is 
redefi ned. For the fi rst time customers can rent ‘Smart Fortwo’ cars 
from anywhere in town, at every time of the day and for att ractive per 
minute rates. Via mobile phone or the internet, available cars can be 
localised, spontaneously rented – even for a one-way trip - or booked in 
advance. Mobile phone technology supplemented with state-of-the-art 
IT enables a unique and simple rental process to be undertaken with 
great ease. Innovative IT solutions in this case are the driver of a whole 
new concept of mobility and a powerful corresponding business case.

Intel’s IT organisation, in conjunction with the Intel Corporate Aff airs 
Group, created a global platform for delivering rich media content for 
Science and Maths education to children worldwide. Not only did the 
IT Organisation create a rich platform (www.skool.com) which serves 
more than twenty countries worldwide in multiple languages but 
they also created a unique business model based on a public-private 
partnership to ensure that the platform was sustainable.

Disney IT’s early introduction of digital photography in the Disney 
theme parks, which was initially resisted by the business, is another 
example of how the IT organisation can be ahead of the curve and 
help a business not only survive but thrive. Using digital photography 
in the theme parks provided Disney with the opportunity to capture 
revenue multiple times from visitors to the park while also enhancing 
the experience of visitors to Disney theme parks. 
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It is encouraging and inspiring to read of such innovative uses of IT. 
However, Daimler, Intel and Disney are not unique in harnessing IT 
across their respective organisations to deliver business value and 
enable innovation. Other leading organisations in Europe are adopting 
similar strategies. But all of these organisations face the same issue of 
struggling with severe shortages of suitably skilled individuals.

e-skills in end-user companies 
So how does an IT-centric organisation such as Daimler view e-skills? 
Michael Gorriz explains: “We have three categories of people working 
with IT. First, we have what are traditionally called IT professionals, 
who work for the IT department. In the case of Daimler, these comprise 
2% of the workforce. In other organisations we see higher fi gures, up 
to and over 10% in fi nancial services. Second, there is a wider group 
who are heavy users of the IT systems. Th ese are people working in for 
example engineering, logistics, fi nance and administration. Th ey all use 
IT as an essential part of their occupation. Th e fi nal group is comprised 
of everyone else who uses standard IT systems like the intranet, email, 
process support and information systems. Th ey need general e-skills or 
special training for the systems they use. It is clear that in all parts of 
the organisation, there is today a need for employees to have advanced 
e-skills.”

For IT professionals, common e-skills defi nitions have been agreed by 
multi-stakeholder partnerships around Europe. Master programs are 
presently being draft ed. But to further establish this e-skills model, more 
fi rms and educational institutions need to engage and support it. 

Unfortunately, in all three categories, a lack of people, or more accurately 
a lack of people with the right e-skills, is evident. Of course, all young 
people are able to play computer games or use social networking tools. 
However, many young people are challenged when they have to operate 
a standard IT system once they join the workforce.

At this level, the promotion and the use of an entry level certifi cation such 
as the European Computer Driving Licence (ECDL) model would be a 
huge step forward. It would be advantageous to students, organisations 
and society at large, if all people acquired these basic e-skills. Beyond 
word processing and spreadsheeting, we should envision the inclusion 
of basic knowledge about the use of administrative business systems. 
Th is would help improve both professionalism and job mobility. 
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For IT professionals we notice a number of problems. Not only do we 
have a shortage in people studying information science, information 
management and related studies (we expect a shortage of 10-15%, 
depending on the economic scenario in 2015). In addition, in other 
subjects we notice too litt le att ention is paid to IT. In all traditional 
subjects, IT knowledge is required in order to work professionally, 
particularly where innovation is involved. Th is points to a mismatch 
between what educational institutes deliver and what is needed by 
employers. 

Even though the universities foster e-skills in a variety of ways, we 
must ensure that the curricula keep pace with the fast changing IT 
environment. Social networks and Cloud computing have been around 
for only a short time, but are already impacting our lives in a signifi cant 
way. We need to include e-skills in our plan for lifelong learning.

 A large organisation such as Daimler has the advantage of cooperating 
directly with universities. Sett ing up training or courses for employees is 
one way to address the challenges Daimler faces.  But Daimler believes 
there is more that needs to be done. 

“We need society to provide workers with the requisite e-skills whether 
they be ‘power users’ or IT professionals,” underlines Michael Gorriz. 
“Th is is not just a large company requirement, but a prerequisite to 
migrating towards a knowledge-based society.”

Th ere is also an issue of information systems research. Much of the 
information systems research is currently conducted in university; 
information systems research departments come from the behavioural 
science perspective. While this research is valuable, it is not suffi  cient. 

Design Science is now emerging as a research paradigm which can 
provide new tools and artefacts to help working IT and business 
executives more systematically manage and create value from IT. 
Th e Innovation Value Institute bases its core research activity on 
design science and creates tools and training programs for working 
IT executives. A unique aspect of this research activity is that much 
of the research is contributed by working IT executives in numerous 
companies who pool their knowledge to advance the IT executive 
profession. Th is pooled knowledge is codifi ed and encapsulated in 
a living framework and repository called the IT Capability Maturity 
Framework (IT-CMF). Because of the living nature of the knowledge 
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repository, training off erings can be spontaneously rendered from 
the repository to provide education and training that keeps pace with 
the ever accelerating rate of technology change. Th is blurring of the 
boundaries between academia and industry is a trend which is likely 
to see further advances in the coming years, as it facilitates closer 
alignment between the requirements of industry and research outputs, 
with the goal of delivering IT professionals with the relevant e-skills 
who in turn deliver increased business value.

e-Competency
Aside from the skills shortages previously discussed, there is also 
increasing evidence of a lack of alignment between education off erings 
and the requirements of industry. Moreover, the lack of maturity of the 
IT profession means that there is no comparability at an organisational 
level - let alone at a European level - of diff erent IT competences and the 
related knowledge of IT practitioners. Th is situation is unsustainable. 
Th e risks to society from diff ering interpretations of IT competence are 
growing as IT becomes increasingly pervasive in all aspects of modern-
day life.

A key step in countering this situation is the introduction of a framework 
to consistently defi ne  e-skills across Europe. Th is will enable schools,
tertiary education establishments, employers, employees, training 
companies and recruitment agencies to operate in a more joined-up 
manner. Using such an approach, organisations can defi ne job roles in 
terms of the relevant IT competences required. Practitioners can defi ne 
themselves in terms of the IT competences they possess. And educators 
can provide transparency in the competences off ered by their respective 
courses, thereby facilitating training and career planning.

Th e initial versions of the European e-Competence Framework (eCF) have 
demonstrated its potential to act as a Rosett a stone of e-Competences across 
Europe. Facilitating practitioner mobility will be the ultimate result through 
enabling consistent understanding across organisations and borders. For its 
full potential to be achieved, all of the major stakeholders – industry (both 
IT and user organisations), educational providers (public and private) 
and government (European, national and local) – must urgently adopt its 
key measures. Further action in this area is required as a matt er of priority. 
Without such coherence, it is likely that organisational, local, national and 
European models will emerge without alignment, and consequently hamper 
the mobility and career progression of workers in Europe. 
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Th e recent DG Industry and Enterprise ICT Professionalism research 
project conducted by the IVI and the Council of European Professional 
Informatics Societies endorsed the adoption of the eCF. It also 
recommended linking individual competences and organisational 
capabilities, which is elaborated on in the next section.

 Innovation and value
Value and cost are of course two diff erent concepts. As Oscar Wilde 
stated: “A cynic is a man who knows the price of everything and the 
value of nothing.” 

Many CIOs will have someone in mind when considering this quote. 
Th ere is an overwhelming focus on cost with respect to IT. It is not 
correlated to the economy as it is a persistent phenomenon. Th e focus 
needs to move more towards value in order to unleash the business 
benefi ts of IT-fuelled innovation.

Th e challenge of delivering IT-enabled innovation is not solely 
dependent on e-skills; a wider conundrum must be solved. Th e solution 
must encompass people, processes and technologies. Th at is to say, CIOs 
and CEOs must look at the bigger picture of assessing IT’s organisational 
capability, as opposed to considering the sum of individual employee 
competences. Understanding an organisation’s maturity in this respect 
provides insights into which strategies and tactics can be implemented in 
order to increase the IT business value delivered from an organisation’s 
human, technical and operational assets.

ICT capability frameworks can be used to identify gaps in organisational 
IT capability. One possible output of such an assessment process 
may identify a need to develop improved profi ciency in specifi c 
practitioner competences - to be met via targeted employee training 
or via recruitment/outsourcing activities. In this way, ICT capability 
frameworks and ICT competence can complement one another 
perfectly to help drive increased business value for organisations. 
For this reason, there is a strong symbiotic relationship between 
organisational capability frameworks, such as the IT-CMF, and 
individual e-skills frameworks, such as the e-CF. 
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New responsibilities

Th e IT function is at an important juncture. Th e convergence of important 
industry trends such as Cloud computing, the democratisation of IT 
and service innovation are all impacting on the role of CIO. Signifi cant 
change will be required if this role is to remain valid in tomorrow’s 
businesses. 

Regardless of the level of maturity of the organisation, the pivotal role 
of IT in organisations means that the CIO’s focus in the fi rst instance 
must be on establishing a foundation of solid compliance and eff ective 
delivery of service. Without the ability to deliver consistent service 
levels, the CIO will be unable to move up the value chain. However, 
the way in which the CIO manages the basic operational capability 
of IT (i.e. “keep the lights on”) is likely to shift  signifi cantly as we 
move into a utility model of Cloud services.  Th ere will be increasing 
emphasis placed on managing relationships with third parties rather 
than on managing resources internally to provide this service. In reality, 
it seems likely that many organisations will adopt a hybrid Cloud 
model, retaining internal provision capabilities for their most sensitive 
processes and activities, while using an ecosystem of external providers 
for customer-facing business processes. Managing this transition will 
require changes to the skill sets of both CIOs and IT practitioners 
working in the IT function.

Over time, as increasing levels of responsibility for operational IT is 
assigned to external providers, CIOs are likely to allocate increasing focus 
to value-add IT activities -  using IT as a lever to facilitate innovation in 
the organisation. However, the way in which such innovation is created, 
delivered and managed is likely to change signifi cantly. For example, 
rather than IT-enabled innovation originating predominantly from 
within IT, the increasing sophistication and ease-of-use of platform-
as-a-service solutions will facilitate the design and construction of 
solutions outside of the IT function. To ensure consistency, quality 
and coherence, as well as interplay with core business IT systems, CIOs 
must work to encourage and manage such solutions being developed in 
the business. Th is will require a signifi cant shift  in the role of CIOs. It is 
estimated that at present, there are four end-user programmers for every 
IT professional. To date, most CIOs have focused on controlling and 
limiting the potential damage of such end-users. As the potential power 
of new platforms emerges, the role of the CIO must evolve to embrace 
and capitalise on this potential resource pool, as their proximity to 
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the business and their relative numbers mean that they represent a 
tremendous opportunity for new sources of innovation. Clearly, this 
will require a shift  in the e-skills of CIOs, IT professionals, and these 
“end-user programmers”. Most obviously, the need for “dual thinkers”, 
those who can combine IT and business expertise is likely to grow 
dramatically.

In this evolution in the work place, education providers have an 
important role to play to ensure that there are corresponding changes 
in the way in which the next generation is taught if there is to be an 
adequate supply of suitably skilled individuals to meet this growing 
demand. Addressing how IT students are educated, as well as the 
provision of relevant IT skills for non-IT students, is the challenge. 
Without such changes, European enterprises, both large and small, 
will fail to capitalise on the innovative potential of such technologies, 
diminishing Europe’s capacity to compete as a knowledge-intensive 
global economy.

  Th e CIO is key
Th e CIO has a pivotal role in implementing necessary change within 
the organisation, but it is a challenging environment. IT does not 
always receive the necessary recognition at Board level for its potential 
contribution, oft en due to a lack of understanding of IT among Board 
members. Similarly, there is oft en a singular focus at the executive level 
of cost-cutt ing within IT, rather than IT-enabled innovation. Th is focus 
is oft en caused by IT management’s inability to communicate the value 
delivered by IT. Th is is exacerbated by a lack of the relevant business 
skills in the IT team management.

Th e potential contribution of IT is oft en misunderstood within the 
Board due to their lack of familiarity with IT. At the one side, they have 
the challenge to educate the in many cases somewhat IT-unknowing 
Board members for them to see bett er the value IT might have for their 
company. Chief Financial Offi  cers can learn that cost-cutt ing only is 
not the solution to come to an innovative IT department. On the other 
side, CIOs have the challenge in coming years (notwithstanding the 
enormous shortage of rightly skilled people) to show the added value 
of IT to revitalise the business. 

It seems the CIO community understands this signal and has started to 
implement initiatives aimed at tackling this situation. In the fi rst instance, 
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IVI (comprising many major IT and IT-using companies) has developed 
a framework and educational programme to support IT management in 
demonstrating the value delivered by IT. More than 500 IT executives 
globally have taken this training, and a new IT Management for 
Value Masters program is in operation. In parallel, the European CIO 
Association has started developing its own education program, directly 
focused on the requirements of the demand side, trying to fulfi l some 
of their most urgent vacancies for a number of key functions. Th e fi rst 
batch of students has already started participating in the programs and 
the CIO community was able to convince a number of well-established 
European business schools and technical universities to cooperate 
with them in this program. One of the interesting dimensions of this 
programme is that students are able to participate in the programme in 
any one of the participating educational institutes in diff erent countries 
- but they will all receive a single common certifi cate. A decision to align 
the course with the e-CF has already been taken - leading to what could 
possibly be the fi rst e-CF certifi ed exams in Europe.

While these initiatives refl ect important steps in improving IT 
management, neither are likely to move the needle enough to signifi cantly 
increase the number of IT students nor help other professions in bett er 
understanding IT. Additional actions are necessary to reach a solution 
which is satisfactory for Europe.

Recommendations
Th e European CIO Association and the Innovation Value Institute 
recommend the following:

Increase adoption of the European e-Competence Framework.  
Th e e-CF (and the related ICT role profi les project outputs) should be 
promoted across the IT industry and IT-using industries as well as with 
SMEs and governments. Th e wider the level of adoption of the e-CF, 
the greater its potential strength in standardising competences, role 
profi les, and education, thus supporting the ongoing professionalisation 
of IT. In parallel, further refi nement of the ICT role profi les should be 
undertaken in conjunction with major stakeholders employing IT 
workers. e-curriculum guidelines should be updated and educational 
institutes supported across Europe in the creation of education and 
training programmes which are aligned with the e-CF. It is important 
to facilitate a shared educational platform for people working in 
IT. Currently, it is diffi  cult for employers and practitioners alike to 
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understand the outputs of diff erent courses, particularly across countries. 
Alignment against the e-CF would greatly facilitate transparency in this 
respect.

Enhance IT education for non-IT professionals.  
IT plays a vital role in virtually every profession, and understanding IT-
systems in their respective domain is virtually essential in order to be 
able to practise effi  ciently. However, the educational institutes, in many 
instances, are not aligning curricula with the requirements of industry, 
and further work is needed to ensure that students are taught, for 
example, how IT is applied in their respective professions, what systems 
are available and how they can assist the IT function to improve systems. 
IT is such a vital component of so many roles nowadays that students 
must be taught relevant IT skills to enable their rapid integration into 
the workplace. Th e shift  to Cloud computing is likely to reinforce the 
importance of this trend further as end-user programmers realise the 
potential power of the new technologies emerging (e.g. via platform as a 
service environments).

Develop closer links between industry and educational institutes. 
Industry and education providers need to work more closely together. 
Th is is an area where signifi cant steps have already been undertaken, 
but there are still many shortcomings. For example, the Innovation 
Value Institute adopted an open innovation approach in constructing 
a living repository of knowledge and integrated curricula, based on 
the continued engagement of multiple companies, universities and 
government agencies in its construction. Similarly, the educational 
programs being developed by the European CIO Association include 
CIOs and other industry participants on the relevant program 
boards in order to ensure that the study programs refl ect the needs 
of industry. Sadly, this is not a practice which is replicated widely. IT 
luminaries are rarely accepted as IT professors at respected universities 
or engaged in infl uencing the design of relevant study programs. Th is 
contrasts negatively with other professions such as law, medicine and 
engineering, where experienced industry experts are invited to assume 
such roles. Th at said, these professions could also benefi t still further 
from the engagement of relevant IT experts in their study programs so 
as to facilitate the development of relevant IT skills in the curriculum.

Improve relations and understanding between the executive
team and the IT function.   
Many organisations suff er from poor relations between the IT function 
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and the senior management team. Th is hampers productivity and 
innovation, but it can also act as a source of risk (for example, if senior 
management create precedents for supporting their latest hi-tech gadget 
on the internal network). A series of policy communications and similar 
initiatives targeted at senior managers and undertaken or supported 
by the European Commission may facilitate greater awareness and 
understanding of the importance of IT in delivering value and innovation. 
Th e potential role of IT has changed dramatically, but senior managers in 
some organisations still focus on IT’s productivity and cost, rather than 
its innovation-enabling potential.  Th e Commission’s support in this 
area might help foster improved recognition among senior stakeholders 
of the more important role for IT in Europe’s businesses. Th ese policy 
communications may also address other key topics such as information 
governance, IT environmental strategic analysis and Board-IT relations, 
thereby helping to bring the att ention of senior business managers to 
these topics which are becoming increasingly relevant to all businesses, 
not just IT businesses.

Promote IT to young people.  
Th e level of interest in IT courses in schools is dropping. Th is is an alarming 
trend and one which must be arrested. Moreover, there is a particular need 
to raise awareness and educate youngsters on the growing role of IT in all 
industries, not just the IT industry. Recent activities undertaken by the CIO 
community in schools identifi ed serious misconceptions over the role played 
by IT. Without an accurate understanding of the many and diverse career 
opportunities available in IT, the level of interest in IT among young people 
is likely to decline, representing a genuine threat to Europe’s competitive 
capability in the longer term. To eff ect change at the most relevant level, 
eff orts should be focused on high schools and possibly even primary schools. 
Th e European e-Skills Week activity already plays a vital role in changing 
perceptions. Further coordinated action among industry, governments and 
targeted educational institutes could help build on this work further and 
support the key objectives of the Digital Agenda for Europe.

Th e above recommendations resonate strongly with the action points 
identifi ed in a recent research project undertaken by IVI and CEPIS, which 
was commissioned by the European Commission to develop a European 
framework for ICT professionalism. While that project focused solely on IT 
professionals, the importance of developing relevant e-skills was a driving 
factor in the development of the framework proposed.
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From the ICT industry perspective, signifi cant positive steps have been 
undertaken by the European Commission. Th ere is strong support 
for these initiatives. Th e ICT sector recognises the importance of 
continuing and strengthening these initiatives over time, particularly 
given the potential value which will be delivered to industry.

Th e task of aligning and mobilising industry, government and academia 
is a signifi cant challenge to address, and this is where the respective 
stakeholders must assume responsibility. Research suggests a skills 
shortage of 10%-15% of IT professionals in 2015, and a growing 
disenchantment with the subject of IT in youngsters. Combined with 
the growing mismatch between IT education and practice and the lack 
of e-skills in non-IT professions, it is clear that the scale of the problem 
facing Europe is tremendous. Given IT’s role as an enabler of business 
innovation, the call for collaborative and coordinated action on 
e-skills is clear. If we are to prevent further loss of European economic 
competitiveness, all stakeholders must take the call to action to heart 
and act now.
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Chapter 4: 
Unlocking the Full Potential of Women

“Forget China, India and the internet: 
economic growth is driven by women.”

Th e Economist, 15 April 2006

According to the European Union’s explanatory memorandum about 
the ageing workforce, “from 2012 the European working-age population 
will start to shrink, while the population aged over sixty will continue 
to increase by about two million people a year, according to a scenario 
that takes into account likely increases in immigration and birth rates”. 
More multi-skilled personnel will be needed in order to satisfy the 
needs of the corporate world since a smaller number of the workforce 
will have to fulfi l the same amount of jobs, and the only coherent way to 
do it will be through the effi  cient use of ICT. 

But important questions must be posed: where are women? How do 
they perform? What will be their future role in ICT? Th is chapter will 
present some key facts, look behind the fi gures and clarify why it’s now 
time to tip the world towards gender equality. At the conclusion of this 
chapter, some recommendations will be presented on the best way 
forward in ensuring that women are engaged and the full value of their 
contribution acknowledged in the digital economy.

Statistics, projects and initiatives
Statistics reveal that the gender divide starts early in the ICT education 
system.  Th e gap increases at senior levels of high school and is even more 
pronounced in higher education. Th is gap continues in the professional 
workforce. Th e fi rst comprehensive study regarding young people’s 
interest, att itudes, values and plans related to science and technology as 
perceived by the learner - which shed light on factors of importance to 
the learning of science and technology - was carried out during 2003-
2006 by the Norwegian Centre for Science Education at the University of 
Oslo, in Norway. ROSE – Th e Relevance of Science Education - collected 
data from more than 40,000 fi ft een year-old students in forty countries. 
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Th is international comparative research revealed that in most European 
countries, extremely few girls would consider becoming scientists. In 
fact, very few girls in European countries are interested in gett ing jobs in 
technology. Th is att itude is confi rmed by the low rates of undergraduate 
enrolments among girls. Girls account for just 10% to 30% of students 
in ICT courses, and less than 20% of employees in ICT-based careers.  

In science and engineering research, the tendencies are similar in terms 
of the number of women in Europe: the proportion of female computer 
graduates across Europe dropped from 25% in 1998 to 22% in 2006 – 
fi gures that compare poorly with Canada (27%), the US (28%) and 
South Korea, where 38% of IT graduates are women. Th ese worrying 
trends in Europe continue today.

Women’s academic careers remain markedly characterised by strong 
vertical segregation. Th e proportion of women increases from just 31% 
of the student population at the fi rst level to 36% of PhD students and 
graduates, but then falls back again to 33% of academic grade C staff , 
22% at grade B and just 11% at grade A (the so-called ‘scissors-diagram’).

The Relevance of Science Education

0%                         20%                         40%                        60%                         80%                       100%

Girls wanting to get a job in technology.
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Boys wanting to get a job in technology.

Source: : The ROSE project – The Relevance Of Science Education, 2010Source: Th e ROSE project - Th e Relevance Of Science Education, 2010
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Th e fi ve European countries where the share of women among grade ‘A’ 
academic staff  is the highest are: Romania, Latvia, Bulgaria, Finland and 
Portugal. In contrast, Malta, Luxembourg, Cyprus, Ireland, Belgium, 
Greece and the Netherlands had the lowest percentages. Th eir 
proportions ranged from 32% in Romania to 2% in Malta. Th is under-
representation of females in ICT studies and careers results in a massive 
talent gap in ICT companies and economies.

In terms of geographic competition between the continents, we fi nd 
the highest percentage of women in science and engineering in North / 
Central America, followed by Central/ Eastern Europe, South America 
and Oceania. Western Europe lags behind in fi ft h place.

Source: She fi gueres 2009, European Commission, DG Research

120605_Manifesto_v1_no_note.indd   63120605_Manifesto_v1_no_note.indd   63 19.6.12   11:5619.6.12   11:56



64 e-Skills Manifesto

Western Europe has a stronger position if the focus is on the number 
of engineers. With regard to the percentage of females among the total 
workforce, Western Europe ranks fourth aft er Central / Eastern Europe, 
South America and Oceania. Th e lack of females undertaking IT-related 
qualifi cations directly impacts upon the proportion of females that are 
employed today as IT professionals. 

Although females taking IT-related qualifi cations in secondary education 
are low in number - as pointed out  by UK observations - women 
consistently outperform their male counterparts. 

It is therefore reasonable to presume that if women were more inclined 
to participate in IT careers, the quality and size of the pool of talent 
available to IT employers would considerably improve.

During recent years, Accenture has carried out a series of International 
Women’s Day studies highlighting the increasing role ICT plays in 
successful female leadership as well as the increasing importance 
women’s leadership plays within the companies. 

On average, around 4,000 business executive women from medium to 
large companies from approximately twenty countries participated in 
the annual online surveys. Th e study revealed that women were more 
resilient and “in the current world of economic uncertainty and intense 
competitiveness, organisations that install resilience in their up-and-
coming leadership will have a clear advantage.” 

Science & Engineering 2008

Proportions of Women to Men in Science and Engineering in 2008

Women Total Number

1
2
3
4
5
6
7
8

Worldwide
North / Central America
Central / Eastern Europe
South America
Oceania
Western Europe
Middle East
Asia
Africa

Nr
1.058.156
296.894
92.228
62.298
21.909

268.182
85.572

226.337
4.736

%
39,4
48,2
46,9
44,7
43,0
41,8
40,3
28,0
24,5

Men
Nr

1.625.546
318.714
104.391
77.082
29.003

373.963
126.983
580.850
14.560

%
60,6
51,8
53,1
55,3
57,0
58,2
59,7
72,0
75,5

2.683.702
615.608
196.619
139.380
50.912

642.145
212.555
807.187
19.296

Source: NSF Science and Engineering Indicators, 2008Source: NSF Science and Engineering Indicators, 2008

120605_Manifesto_v1_no_note.indd   64120605_Manifesto_v1_no_note.indd   64 19.6.12   11:5619.6.12   11:56



65CHAPTER 4: UNLOCKING THE FULL POTENTIAL OF  WOMEN

More than eight in ten women said they were willing to learn and 
use new technologies, such as blogs or social networks, as a means of 
achieving future success. More than 76% of women predicted a high 
degree of importance in leveraging those technologies. 66% of women 
said they expected that relationships managed through technology 
would change signifi cantly in the future.

When it comes to the situation of the female workforce in Europe 
(EU 27), 31.6% of those working in the ICT sector are women.

Th e highest share of women in ICT (> 35%) in the EU 27 in 2010 was 
in the following countries:

• Lithuania: 45.1%
• Bulgaria: 43.9%
• Latvia: 37.8%

Th e lowest share of women in ICT in the EU 27 in 2010 was in the 
following countries

• Denmark: 28.3%
• Czech Republic: 26.5%
• Netherlands: 23.4%

Shares of women in ICT in EU-27, 2010

Highest share Lowest share

Source: Global Contact, France, 2012, based on OECD, EuroStat and IESF

Lithuania
Bulgaria

Latvia
Romania

Croatia
Cyprus

Germany
Poland

Finland
Greece

45.1%
43.9%
37.8%
36.2%
35.4%
35.5%
34.3%
34.2%
34%
33.7%

Austria
Ireland

Slovakia
Switzerland

United Kingdom
Denmark

Czech Republic
Turkey
Iceland

Netherlands

30%
30%
29.3%
29.1%
28.5%
28.2%
26.5%
25.1%
24.6%
23.4%

Source: Global Contact, France, 2012, based on OECD, EuroStat and IESF
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A worrying trend for decision-makers is the fact that the number of 
women in ICT decreased in Europe (EU 27) from 32.7% in 2008 to 
31.6% in 2010.

In some EU member states such as Luxembourg and Italy, there was an 
increase of women working in ICT by respectively 5.2% and 1.8%, while 
in other countries such as Latvia, Portugal  and Denmark, the number 
of women in ICT has considerably decreased by respectively 6.1%, 5% 
and 3.2%. Th is grave disparity should be examined more in detail to 
understand the reasons behind it. Th is then should lead to informed 
proposals being made and appropriate actions being implemented to 
minimise the gap between the highest and the lowest percentages.

Th e European Professional e-Competence survey carried out by CEPIS 
among 2000 IT professionals in twenty-eight countries in wider Europe 
in 2011, has confi rmed the above trends and the inadequate female 
representation in ICT. Th ere are only two profi les in which females 
are represented at more than 20%: IT Quality Manager & Auditor: 
30% and IT Trainer: 41%. In addition, the proportion of female IT 
professionals is lower than 10% among several profi les: IT Security 
Manager, Network Manager and IT Systems Engineer.

In terms of recommendations for the future, CEPIS has clearly 
formulated the need for urgent measures to redress the gender 
imbalance in all countries and increase the participation of women in 
ICT careers. Th e continuation and expansion of existing initiatives that 
focus on role models and mentoring programs should be replicated and 

CEPIS - Council of European Professional Informatics Societies

Source: CEPIS Survey of Professional e-Competence in Europe, European Report 2011

Female professionals
Male professionals

Europe (average)

IT Manager

IT Trainer
IT Quality Manager & Auditor

Software Developer
IT Systems Architect
IT Security Manager

Network Manager
IT Systems Engineer

0%                                                                   50%                                                               100%

Source: CEPIS Survey of Professional e-Competence in Europe, European Report 2011
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scaled up. Member states should provide fi scal incentives for companies 
that adopt gender equity as part of their organisational culture, hiring 
practices and career advancement programs’. 

In regard to raising the overall level of e-skills in Europe, research has 
shown that for women, informal learning is still the key source for 
obtaining e-skills; self-study and formalised educational institutions 
come second and third. Men prioritise self-study over informal learning 
and formalised education.

During recent years, both public and private actors, academics and NGOs 
have undertaken some interesting initiatives to support actions and 
projects to motivate girls and women to improve and upgrade their skills.

Th e highly successful project of Fraunhofer IAIS ‘Roberta – girls 
discover robots’ funded by the German Federal Ministry of Education 
and Research (2002-2006) has created twenty three Roberta Centres 
in Germany between 2005 and 2008. Th rough ‘Roberta-Goes-EU’, 
12 Roberta Regional Centres were created in Austria, Italy, Sweden, 
Switzerland and the UK. Several hundred teachers and around 5,000 
children have been trained in Germany and around 5,000 girls have 
participated across Europe. Th e Roberta courses have oft en functioned as 
the entry point for girls to set up robotics teams that participated in robot 
competitions such as the RoboCupJunior or the FIRST Lego League. 
In terms of feedback, 94% of Roberta participants said they enjoyed the 
courses, 88 % would recommend it to friends and 74 % would att end 
further courses.

Fraunhofer IAIS and ECWT are working on fi nding a solution for 
further developing and extending the robotics network for girls all 
around Europe.

On a national level, the project with the biggest outreach and 
documented success is Computer Clubs for Girls (CC4G) in the UK, 
which inspires girls aged ten to fourteen to consider IT-related futures 
by bringing technology to life through projects based on music, fashion 
and celebrity. Incorporating leading-edge online resources, the latest 
version has been developed by Aardman, famous for producing Wallace 
and Gromit. 
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More than 135,000 girls in 3,800 schools have experienced CC4G since 
2005. 84% report being more likely to consider further IT studies or 
careers as a result. With sponsorship of €600, a school can run an aft er-
school online CC4G club for a year. Sponsors oft en support a local 
club so they go in sometimes to encourage the girls in their work. No 
specialist IT knowledge is required, and all types of organisations can 
get involved. 

At European level, the eCouncil of Professional Informatics Societies 
(CEPIS) in connection with the European e-Skills Week 2010 launched 
a new CEPIS Award for Women in ICT to encourage young women to 
take up and stay in ICT-related education and careers. Th e award is based 
on a pan-European competition on digital competences for women. In 
2010, fourteen year-old Anna Voríšková from the Czech Republic won 
the €1,000 education grant for her website (htt p://www.folmici.cz/) 
and blog project. Th e runner-up was Louisa Luciani from Sweden in 
recognition of her creating computer clubs and acting as a role model 
for the involvement of women in ICT. In 2012, the winners of the award 
were Afroditi Gkertsi, Eirini Kokkinidou and Anastasia Zarafi dou from 
Greece for ‘BeatBot Robotics’ and the runner-up was Šárka Vávrová 
from the Czech Republic with her ‘Electronic Timekeeper’.

For more marginalised groups of women, there are also some inspiring 
cases. Women account for over half of Europe’s immigrants. “Immigrant 
Women, e-Skills and Employability in Europe,” a study conducted in 
2009 by TASCHA, and fi nanced by Microsoft , examined the eff ects 
of NGO-led e-skills training programs on the employability and social 
inclusion of immigrant women in Hungary, Italy, the Netherlands, 
Romania and Spain. Th e research was undertaken as part of the 
Microsoft  Unlimited Potential long-standing commitment to investing 
in the development of e-skills in Europe through NGO partnerships 
and community training initiatives to reach those underserved by 
technology. 

Th e study examined 530 immigrant women and identifi ed how access 
to IT is critical to improving social and economic status and fi nding a 
job. About a third of the immigrant women have basic computer and 
internet skills. 32% have intermediate computer skills, and 22% have 
intermediate internet skills. Slightly more than 20% of the women 
reported no e-skills at all. Th e study concludes that immigrant women 
face a “double disadvantage” in the labour market, fi rst as women and 
second as migrants. To overcome major barriers to employability, they 
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require language-learning, knowledge about employment issues, help 
with expanding their social networks, and training opportunities.

Another good example is the initiative of the European Alliance on 
Skills for Employability - and its partners Microsoft , Adecco Group 
and State Street - the 2011 Skills for Employability Award. Besides the 
’Youth Empowerment through Skills’ and the ‘Active Ageing through IT 
Learning’ awards, a special ‘Empowering Women through Technology’ 
award was created to celebrate outstanding and eff ective uses of ICT 
training and skills development by NGOs to raise employment 
prospects and improve digital and social inclusion. Th e fi rst prize and 
€5,000 went to the Lithuanian organisation Langas į ateitį - ‘Windows 
to the Future’  - for their program demonstrating successful computer 
and information training for girls and women with links to business and 
the community. Langas į ateitį, under the leadership of Director Loreta 
Križinauskienė, trained 45,000 women in the last fi ve years.

Th e tipping point towards gender equity is now

To understand the growing importance of new skills in the 21st century 
compared to those that dominated in the 20th century, we have to 
understand that a signifi cant shift  has taken place in the world: we have 
moved from a predominantly analogue existence to a fully digital one.

Josephine Green, Senior Director Trends and Strategy at Philips Design 
since 1997, has asked us to consider a change from technology as a 
driver to technology as an enabler, in other words from the pyramid to 
the pancake world. In the 20th century, the economy was based upon 
mass markets, economies of scale, and mass products to drive growth. 
It was a techno-market era with a top down command and control 
structure–a pyramid. Th e 21st century is about social innovation.

People are now enabled by technology to be creators of their own 
lives and designers of their own lifestyle. Th e World Wide Web allows 
people to access all the layers of innovation. It is not about consuming 
anything, it is about co-existing. Our world is defi ned by intercultural 
management and communication, strongly based on Communities of 
Practice (CoP) and the use of ICT. It is all about an ecosystem driven by 
customised personalisation. 

Since the “Net Generation” (also known as Generation Y, First Digitals 
or Millennials) is starting to enter into management positions, their 
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characteristics as well as their learning style should be taken into 
consideration if the phenomenon of minimum female participation 
is to be successfully combated. Th is is the generation of MP3 players, 
instant messaging, online gaming and peer to peer fi le-sharing. Th is is 
the generation that strongly believes that ‘culture can be taught’ and 
is more in favour of people-oriented HR models rather than product-
oriented ones. Th e key aspects of such models are motivation theories 
and progress within the organisation.

Our world today values diversity, inclusivity and gender equality more 
than ever before. While men were the change agents of the industrial 
age, in today’s world women can play a key role in innovation.

John Hagel III, co-chairman of the Silicon Valley-based Deloitt e Center 
for the Edge, which conducts original research and develops substantive 
points of view for new corporate growth, echoes this view: ‘In the 
digital knowledge economy, human capital replaces natural resources as 
the basis for growth. Th e businesses and countries that will lead in the 
21st century will be the ones that are best able to harness the innovation 
and creativity of their people. Women are undoubtedly a growing force 
in the talent pool’. 

New concepts as Social Return of Investment are introduced and 
diff erent types of skills are needed. In the “pyramid world”, the skills 
required include: management, planning, budgeting, measuring, 
evaluation, organising, structuring and controlling. In the “pancake 
world”, the skills required include: innovation, questioning, challenging, 
dreaming, imagining, experimenting, learning and enterprising.

A Green Knowledge Society - an ICT policy agenda to 2015 for Europe‘s 
future knowledge society - presented by the Swedish Government during 
the Swedish EU Presidency in year 2009, stressed as one of the ten key 
requirements for the future a focus on investing in a soft  infrastructure 
policy for Europe  - investing in social capital. 

Th is shift  in focus is very much in line with the expressed desire of 
women to work in areas and professions that directly benefi t society and/
or individuals and will contribute to retaining women in engineering.

Th ere is today a strong recognition of the clear business case for 
diversity. Th e 2009 McKinsey Women Matt er Survey and the 2010 
McKinsey Centered Leadership research both found that key att ributes 
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of leadership represented by women – intellectual stimulation, 
inspiration, participatory decision-making and sett ing expectations/
rewards - were key to moving out of the recession and towards success 
in today’s complex fi nancial crisis economy.

Th e World Economic Forum reveals that those countries that are role 
models in dividing resources equitably between women and men, 
regardless of their level of resources, deliver bett er than those that do not.

In its 2011 research, Catalyst found a 26% diff erence in return on 
invested capital between the top quartile companies with 19-44% 
women in leadership positions and the bott om quartile companies with 
no women on board.

Dr Erkki Ormala, Vice President Business Environment at Nokia 
Corporation and President of DIGITALEUROPE, pointed out at the 
e-Skills Conference 2011 on Competitiveness, Growth and Jobs on 
13 December 2011 in Brussels that ‘gett ing more women involved in 
technology development is a real source of innovation.’ 

Nokia sees three goals with increasing women’s involvement:

• To lead - talent to lead transformation in the digital market
• To build organisational capabilities - talent with the knowledge, 

skills and experiences to deliver competitive diff erentiation
• To deliver a diverse user experience - gender bilingualism to 

deliver att ractive solutions in the market.

Social media

Women today totally dominate social media: in every age category, 
women outnumber men in their use of social networking technology. 
In terms of use of time, women dominate the social media space. If 
Facebook were a country, it would be the world’s third largest. Th e 
fastest growing segment on Facebook is 55-65 years old females. 57% 
of the Facebook and Twitt er users are women. 86% of the women in 
the US have their own site in social media and 72% log on every day. 
80% of the women who use social media have become fans of products 
and brands. 

When the EU Women page was set up on Facebook in connection 
with the Women for Smart Growth workshop of the Digital Agenda 
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Assembly in June 2011, it received 14,500+ post views and 95 ‘likes’ 
in one month. At the same time, LinkedIn generated 100+ group 
members and 15 discussions in one month, and Twitt er @EUWomen 
att racted 158 tweets and 91 followers in the one-month run-up to the 
Digital Agenda Assembly.

In its Medium Term forecast until 2020, Cedefop (Th e European 
Centre for the Development of Vocational Training) pinpoints that, as 
jobs are becoming more knowledge- and skills-intensive, we need to tap 
the potential of the inactive, in particular women, whose qualifi cations 
surpass those of men. 

Generally speaking, female labour market participation rates are lower 
than those of males. However, they are increasing as qualifi cation 
levels are improving whereas participation rates of males are in decline. 
Th e hierarchy across qualifi cation levels is common to both genders. 
However, growth rates are generally higher for women than for men, 
refl ecting that women are likely to be (formally) more highly qualifi ed 
than men in the future, except at medium qualifi cation level, where 
growth rates are higher for men than women.

On the other hand, the proportion of the labour force with low-level 
qualifi cations is projected to decline across Europe. Th is decline will be 
sharper for women than for men. Th ese general trends are observed in 
almost all countries.

Another sectorial change which points towards a growing need for 
the female workforce is the continued trend towards jobs in services, 
especially marketed services. Business and other services are projected 
to see a growth of around seven million jobs. Signifi cant increases are also 
expected in distribution and transport. Th e projected moderate growth 
of employment in non-marketed services results from considerable job 
creation in healthcare and education which will, however, be partly 
off set by reduced labour demand in public administration due to 
expected budgetary constraints.

Gendered innovations
During recent years, the understanding of the added value of the gender 
dimension in research has improved. Th ere is an increasing number 
of researchers using gender prospectively to serve as a resource to 
stimulate new knowledge and technologies. 
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Th e current ‘Gendered Innovations’ project initiated at Stanford 
University runs in collaboration with an expert group on “Innovation 
through Gender” set up by the European Commission drawing experts 
from the European Union’s twenty member states under the leadership 
of the Technical University in Berlin and Fraunhofer Gesellschaft . Th e 
project develops methods of gender analysis for scientists and engineers 
and provides case studies as concrete illustrations of how gender 
analysis leads to innovation in three focus areas: science, health and 
medicine, and engineering.

Recommendations
Th e time has come for giving more place and devoting more resources 
for enhancing the gender dimension of ICT in Europe.

Th e success of delivering the Digital Agenda for Europe and the 
Europe 2020 Strategy will depend, to a large extent, on whether the 
European Commission and stakeholders will fi nd ways and means of 
integrating, through a joint multi-stakeholder collaboration, a critical 
mass of women in Europe into the access, design, research, innovation, 
production and use of ICT from 2011-2020.

Th e whole IT profession needs to work together to create a pipeline 
of future female talent for the industry taking into consideration the 
entire life cycle. At the same time, we also need to focus on encouraging 
women who are already working in the industry to stay and succeed.

Th e foundations for this European-level collaborative work have been laid 
at the Women in Science, Innovation and Technology in Th e Digital Age 
Conference organised by DG Information Society, the Hungarian EU 
Presidency and ECWT on 7-8 March 2011 in Budapest. Th is conference 
was hosted by Vice President Neelie Kroes, Vice-President of the 
European Commission responsible for the Digital Agenda, and marked 
the adoption of the ‘Budapest International Women’s Day Centenary 
Declaration 2011’. 

Th e International Women’s Day Declaration is based on the ECWT Position 
Paper on Lining up for the Digital Agenda and the on-line consultation 
process that was running from February to end of June 2011. It emphasises 
the importance of implementing a sustainable European multi-stakeholder 
infrastructure and lining up key European public and private actors, 
academia and NGOs for a Gender Action-Plan for the Digital Agenda. 
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Th e Budapest Declaration was confi rmed by the Digital Agenda 
Assembly on 16-17 June 2011 in Brussels which stressed that ‘enhancing 
e-skills and integrating the female talent in all e-skills activities need to 
be one of the Pillars of the Digital Agenda.’

Th e fi nal step towards eff ective implementation of the Budapest 
Declaration is gett ing support for the Declaration in the planned EU 
Parliamentary hearing on the issue during autumn 2012 and adopting a 
resolution incorporating it into the HORIZON 2020 programme of the 
European Commission during the years 2014-2020.

Recommendations of the European Centre for Women and Technology 
include the following actions:

• Create a long-term European action plan with the involvement 
and commitment of stakeholders for promoting women and 
the e-skills agenda.Benchmarking and annual monitoring of the 
outputs need to be an integral part of the plan.

• Extend the European Directory of Women and ICT endorsed by 
the European e-Skills Association in January 2010 to serve as a 
point of access about women and e-skills in Europe (national 
policies, best practices, research, from recruitment to rewarding, 
from skills gathering to skills use, etc.).

Source:  Report, Digital Agenda Assembly 2011
 Workshop 22 Woman 4 Smart Growth

120605_Manifesto_v1_no_note.indd   74120605_Manifesto_v1_no_note.indd   74 19.6.12   11:5619.6.12   11:56



75CHAPTER 4: UNLOCKING THE FULL POTENTIAL OF  WOMEN

• Promote a best practice study on NGOs providing e‐Skills 
training in Europe and ensure that multi-stakeholder partnerships 
established to enhance education and youth engagement with 
science, technology, engineering and mathematics include 
suffi  cient focus on the gender issue.
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Chapter 5: 
Vision for the Future

In 2012, Europe remains in dire need of productivity growth. Even 
though the acute symptoms of the fi nancial crisis have receded at this 
point, the underlying ills have not been cured.  A critical example of 
this is European youth unemployment rates which have risen steadily 
in the past years.  Th e most severe youth unemployment numbers relate 
to those under 25 years of age. In Greece, unemployment has spiralled 
to 48.1% and in Spain, it has peaked at 49.9% according to the most re-
cent Eurostat data.  Th is alarming trend is aff ecting many well-educated 
young Europeans. Th ese fi gures are also a consequence of the chang-
ing European work and employment environment, accelerated global 
transformation and partial decline of many traditional industries. Aus-
terity and cost-cutt ing in the public, semi-public as well as private sec-
tors will be necessary but by no means suffi  cient to create a prosperous 
future for Europe. Growth will have to be generated by innovation and 
entrepreneurial initiative. 

At the same time, European societies are facing several fundamental 
long-term challenges such as adapting to an ageing society and making 
healthcare smarter and more effi  cient. Other challenges include 
mechanisms for improving energy effi  ciency and consumption, water 
supply, and managing traffi  c and pollution in growing cities.

Information and Communication Technology (ICT) is rightly perceived 
in this context as a game changer for the economy and society. Hence the 
key question becomes: how can Europe foster the right e-skills not only 
to allow the application of ICT but also to create ICT-based innovation, 
new growth industries and markets?

 “Skills and workforce development are the currency of Europe’s 
economic future,” points out Jan Muehlfeit from Microsoft  and 
co-Chairman of the European e-Skills Association. “On the global 
platform, policymakers have identifi ed technology innovation as crucial 
to unlocking human potential. Th ey also see new technologies as key to 
advancing national priorities from healthcare and education to energy 
independence and climate change,” he rightly states. 
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Let’s fi rst take a look at innovation itself. Innovation is not about inventing 
something new but about creating new value. As Peter F. Drucker, the 
father of modern management has put it, it is the act of endowing resources 
with a new capacity to create value (Innovation and Entrepreneurship, 
1985). 

A defi ning characteristic of ICT is its ever-growing connectedness, 
exponential data production and the increasing interdependency of 
its technical elements – be it soft ware, services, data or devices. ICT 
innovation has some particularities that determine the demand for skills:

Fast-paced: Th ere is no other industry that has comparable short 
cycles of innovation. Even though the ICT sector is also dependent 
on longer-term developments such as new mobile network standards, 
or fundamental research in storage technologies or processor design, 
the ICT market is fast-paced, in particular in consumer products and 
services. Th is leads to a permanent demand to keep skills, in particular 
technical skills, up-to-date and to a limited life-span of such skills.

Interdependent: ICT is deeply interconnected. ICT innovation 
rarely takes place in isolation. Concepts such as platform strategies are 
essential to the industry. Th erefore, skill demand is not only determined 
by new technical developments but also strongly by market dynamics. 
Th is also includes a need for technology-related strategy skills. 

Social: ICT has given rise to social phenomena such as collaborative 
development, social media, crowdsourcing and many more. In the same 
way as ICT is an interdependent technology, it is increasingly changing 
social interaction, organisations and work processes. Hence, ICT has 
also given rise to skills demands at the intersection of ICT with society, 
the legal environment and within organisations, particularly in regard to 
ICT-based service system design, user involvement or legal compliance.

Truly global: Th e ICT industry has been among the fi rst truly 
globalised industries while at the same time driving globalisation, 
as former IBM CEO Sam Palmisano expressed in his 2006 Foreign 
Aff airs article ‘Th e globally integrated enterprise’. ICT has made 
real-time, global collaboration and service interaction possible. In 
return, it has also allowed global sourcing of talent and worldwide 
distribution of tasks.  Th is has led to a situation where some aspects 
of ICT are local – in particular those at the intersection with society, 
users and organisations – and some are increasingly concentrated and 
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geographically independent. For example: Google’s services to over 100 
countries are delivered out of just ten large-scale data centers based in 
locations worldwide. Th e same applies for the concentration of ICT 
development and research. It is essential for Europe to remain at the 
forefront of the most valued ICT skills in this global competition.

Entrepreneurial: Th e ICT industry has always been driven by 
entrepreneurial action.  Global players such as Facebook or Google 
were start-ups less than a decade ago. ICT innovation is increasingly 
driven by open innovation, and processes such as managing spin-outs 
and external ventures as well as growth by mergers and acquisitions 
are commonplace in the industry. Other industries are increasingly 
adopting this model. A good example of this comes from European car 
manufacturers. Daimler and BMW are driving innovation in mobility 
services in external ventures and are also supporting start-ups. 

Transformational and disruptive: No other technology has ever 
had a bigger impact on industry and the services sector. It enables 
waves of innovation, not only with new products and services, but also 
by creating a new nervous system within the enterprise to transform 
processes and organisational models. By providing the foundation for 
entirely new business models, ICT has the potential to both disrupt and 
reinvent industries.   

Based on these important factors, a narrow, technology-only-oriented 
perspective of e-skills is not appropriate. IBM, for example, has expressed 
this in the term SSME (Service Science Management & Engineering), 
identifying that management and technical and engineering skills are 
required to design the ICT-based service systems of the future. As an 
integrative technology, ICT needs to be supported by people with an 
integrated skills set.

A concerted eff ort is needed from all stakeholders to address this. 
Education is at the heart of the solution. It is obvious that the 
academic discipline of computer sciences is essential, but it can only 
partially address the outlined challenges. We also have to integrate 
e-skills and ICT-based education deeper and more holistically into 
our educational systems and lifelong learning, including management 
and entrepreneurial skills and competencies. Th is is not a one-time 
educational challenge but a challenge for any professional that is 
concerned with ICT throughout his or her professional life, as Michael 
Gorriz CIO of Daimler remarks: ‘Th e possibility to acquire and 
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further develop the right e-skills for ICT professionals, and also for 
the structured task workers, should become the normal patt ern in our 
society. Th is is not only needed within the larger organisations; it is also 
needed to build and develop Europe step-by-step towards an innovative 
society or to what is sometimes called a ‘knowledge society’.”

Be warned 
Th ere are compelling economic reasons together with societal 
challenges that create an undeniable demand for Europe to address 
the development of e-skills and the role of ICT in education. An 
infl uencing factor here is the diffi  culty to att ract broader student groups 
– in particular women - to ICT studies and ICT-based career paths. 
It has also been diffi  cult to communicate the broad impact of ICT to 
prospective students and the integrated skills that will defi ne the future 
of the ICT profession, in spite of the fact that most young Europeans are 
using ICT tools on a daily basis in many areas of their life. As it stands, 
Europe risks not having an effi  cient pipeline that generates future 
European talent in this key discipline and industry of the 21st century. 

Th is may be the case for multiple reasons.  First, learning with ICT 
is not suffi  ciently integrated into curricula at European primary and 
secondary education levels. It is during this phase of development that 
motivation for future studies is conceived and initial competences are 
acquired. Th e potential to use ICT in primary and secondary education 
on a much larger scale and integrated with the curriculum remains 
largely untapped. ICT could present many opportunities for educators 
to develop innovative education models, in particular by bringing the 
educational environment closer to real world problems. Examples 
could be using open live data on environmental or traffi  c information 
in a geography lesson, accessing historical documents in digital libraries 
in a history lesson or performing data analytics based on large-scale 
realistic data in maths.

Another reason is that computer science in the higher education system 
in Europe is traditionally strictly mathematical and technical. Study in 
this fi eld excludes critical e-skills competencies mentioned above such 
as those relating to the social dimension of ICT, entrepreneurship and 
innovation as well as general business skills. Th ese skills are generally 
acquired aft er graduation, in professional life. Some universities though 
recognise this challenge. For example the University of Warwick off ers 
students the chance to take a short ‘Key Skills’ programme.
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Th is e-skills defi cit in the European primary, secondary school and higher 
education is largely responsible for a lack of ICT skilled practitioners 
and has created an ICT labour market environment where traditional 
academic credentials are of limited importance for employability. In 
reality, many ICT practitioners have academic degrees in areas other than 
computer science. ICT skills are demonstrated by work achievements, 
career paths, or simply claimed without formal possibilities to assess and 
verify them. 

Now is the time to make it happen
In this Manifesto, leaders in their fi eld are proposing a number of 
concrete actions to address the pipeline of ICT practitioners, which in 
turn will help rejuvenate and sustain both a healthy ICT sector, and a 
broader e-skilled workforce.

Start in primary and secondary education  
Th e acquisition of e-skills early in life,  starting from primary school to 
the outset of a student’s academic career, has the power to transform the 
individual. Students become more adept at managing and capitalising 
on information. Th is cultivates an innovative mindset which will 
increasingly be an important asset when entering the workforce. 
Industry initiatives in schools and academia for teachers and students 
such as Microsoft ’s Imagine Cup, Intel’s World Ahead Program or 
Google’s Science Fair underline the support of the ICT industry as 
well as the interest from pupils and students. As an example, more 
than 300,000 students from 142 countries have entered the 2009-2010 
Imagine Cup competition. A defi ning element in such initiatives is the 
use of creativity and entrepreneurial spirit by students while exposing 
them to problems that can be solved with the help of ICT. A further 
evolutionary step would be the integration of such learning elements 
into curricula in support of organisational innovation in educational 
institutions (e.g. exploring new learning spaces and topics), actually 
driving innovation in education with the help of ICT.

Increase the att ractiveness of ICT careers  
Integral to and building on from the action to transform education is 
the att ractiveness of ICT as a general fi eld of professional activity and as 
a career path.  More transparent mapping of the vast opportunities and 
career progression within the fi eld of ICT needs to be put to eff ect in 
order for European citizens to feel a sense of readiness to build e-skills 
into their careers. One such measure was the launch of the European 
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e-Skills Career Portal to help facilitate the match of the right skills to 
the right jobs  in addition to breaking down some of the stigma around 
ICT careers.   In this vein, a step change needs to happen in regard to 
the perception of IT and e-skills among youth, women and the ageing 
workforce. One specifi c method would be to engage and raise the 
profi le of digital ambassadors in Europe as active role models in the ICT 
sector, as well as those from related communities, such as CIOs, digital 
entrepreneurs and leading scientists. Should we not employ strategies 
like these, our best talent will surely be lost to alternative sectors or 
other world regions. Th e existing ICT practitioner stereotypes, if not 
addressed, will hinder the growth of the ICT service sector and hamper 
business innovation in almost all organisations.  Steps forward must take 
into consideration the active role that women can play in ICT. A good 
illustration of this is the Code of Best Practices of Women in ICT, an 
initiative of Neelie Kroes, Vice-President of the European Commission 
and Commissioner responsible for the Digital Agenda. It provides the 
fi rst set of practical initiatives to enhance women’s experience in ICT 
careers. Many academic and ICT industry partners have signed up to this. 

Increase and broaden collaboration between academia and the 
ICT industry    
In the fast-paced ICT world that is largely determined by entrepreneurial 
and market activity, academia has to maintain a close link to industry. 
Industry-driven programs involving universities such as the IBM 
Academic Initiative or Microsoft ’s Academic Alliance are important 
instruments in that context. A fi rst element has been to provide free or 
cost-reduced products and services to academia. New developments 
include the provisioning of industry scale data-centre capacities and big 
data analytics environments as in the joint Cloud Computing University 
Initiative by IBM and Google. Further, the ICT industry has engaged 
in on-campus research centres, exchange of personnel and new forms 
of collaboration. An example of this is the Finnish Aalto University 
established in collaboration with Nokia Corporation and other industry 
partners and off ering joint Design and Service Factories to support 
students’ entrepreneurial activity and engagement in innovation projects.

Th e ICT industry has also engaged in advising academia on ways to 
improve and extend computer sciences and related curricula. An example 
of this is the IBM Service Science initiative that promotes curricula for 
ICT innovation on complex service systems such as healthcare or energy. 
Recent debates are conducted in the context of the IBM Academic Days 
on how to bring big data analytics to academia.
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Beyond academic and industry collaborations in areas such as science 
and entrepreneurship, there is also a need for bett er collaboration 
between private ICT training bodies, industry and academia. Th is 
touches on the previously mentioned topic of certifi cation that should 
be off ered as a complement to academic degrees. Mostly skills that 
are subject to certifi cation are those that relate to a precise market 
demand, for example maturity in soft ware development methods, 
product training or specifi c programming languages. Certifi cation can 
complement a broader academic education with specifi c elements that 
enable an employer to assess the maturity of a practitioner for a given 
ICT task, technology or tool. Certifi cation as it is described here also 
addresses the problems of managing quality and of the fast-paced ICT 
market in which specifi c qualifi cations have a limited life span.

Promote European standards for certifi cation  
Raising the profi le of ICT professionalism adds a new stimulus and 
dynamism to acquiring advanced ICT competences. When considering 
the investment of learning skills in a particular sector, accreditation is a 
very important benchmark because it fosters the mobility of professionals 
and provides the foundation for developing att ractive career structures. 
Th e development of the e-Competence Framework (eCF) uniquely 
provides a  consensual European multi-stakeholder reference for ICT 
practitioner competencies across member states and all industry sectors. 
Th e framework has the potential to become a major European asset. Th e 
eCF provides a basic, clear and sound orientation for companies that must 
take decisions on talent management matt ers such as recruitment, career 
path planning, training and staff  assessment. It articulates knowledge, 
skills and competence as needed and applied in the ICT workplace across 
both public and private sectors.

Th e ambitious work behind INSEAD’s launch of the European 
e-Competence Curriculum guidelines, aligned with the eCF, recognises 
ICT practitioners through a standardised curriculum. Th is strengthens 
the role of European universities in supplying ICT practitioners and 
e-competent managers in Europe. Indeed, this is a step in the right 
direction. 

Align supply with demand  
Governments, industry and academia alike should work closely 
together to ensure that Europe has the advanced e-skills needed in 
emerging areas such as Cloud computing, Green IT, cyber-security, 
interoperability and e-Health. Skills for success in the ICT industry 
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will have to evolve and align to new streams of growth.  Th e impact of 
e-skills upon sectors such as health will change and improve the way we 
address some of society’s biggest challenges. 

Foster partnerships for innovation in European 
ICT education and e-skills development 

As we have seen, signifi cant challenges lie ahead in the e-skills vision for 
the future. Th ese can be summarised as: 

1. Create the integrative e-skills needed for the ICT professions of 
the future.

2. Advance the role of ICT and learning with the help of ICT in 
primary and secondary education to achieve wider interest and 
motivation for ICT careers.

3. Broaden and innovate with academic curricula on computer 
sciences and related disciplines to tackle the ICT challenges of the 
future; this implies overcoming the predominant technical focus 
on the ICT discipline.

4. Create new partnership models between industry and academia, in 
particular to foster student involvement in ICT-based innovation 
and support of entrepreneurial learning.

5. Complement academic qualifi cations with industry-led non-
formal qualifi cations following standards accepted throughout 
Europe and certifi cation schemes.

Several European organisations are concerned with advancing ICT 
education and e-skills from diff erent standpoints. In particular these 
include but are not limited to the European Institute of Technology 
and Innovation (EIT) - ICT Labs, the European e-Skills Association 
(EeSA), the European Learning Industry Group (ELIG), the European 
Foundation for Management Development (EFMD), European 
Schoolnet (EUN) and DIGITALEUROPE.

All these organisations have a particular focus such as: standardised 
e-competences and certifi cation (EeSA), innovation and learning technologies 
in e-skills acquisition (ELIG), management and entrepreneurship aspects in 
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e-skills (EFMD), e-skills school programs (EUN), scientifi c excellence 
in ICT education (EIT) and overall ICT industry representation 
(DIGITALEUROPE). Each of these building blocks contributes to the 
wider goals set out in this manifesto, and more broadly drive forward 
the European Commission’s e-skills strategy at a grassroots level.

Poised to make the next steps, Europe and member states must now act 
upon the recommendations that have been outlined here. Partnering for 
innovation in European ICT education and e-skills is in high demand. 
A large-scale and concerted investment is required by all stakeholders 
to ensure that Europe can fully benefi t from improved competitiveness, 
stronger growth and more and bett er jobs.  To achieve this ambition, 
actions must draw upon the building blocks outlined in this manifesto. 
Now is the time to bring the pieces together. Europe 2020 is the next 
horizon. 

In this Manifesto, we the stakeholders and supporters of the European 
e-skills strategy stand ready to play our role in the creation of a European 
innovation partnership on education – following the call that Digital 
Agenda Commissioner Neelie Kroes expressed in Berlin in December 
2011 at the Online Educa Conference. Innovation in ICT education 
and in the development of e-skills should become the primary objective 
for the future. 

Th e conference hosted by the Danish Presidency on 27-28 February 
2012, came perhaps the closest to the two words that best encapsulate 
the above vision: “Digital mindsets” or “Th inking Digital” is indeed 
what it takes to drive growth and jobs in Europe at this critical juncture. 
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Award in recognition of his outstanding contribution.

Since 2008, Peter  has been an advisor to several public and private bodies 
which included roles such as Managing Director of the management 
consultancy 3Align and Co-chair of the Executive Committ ee of the 
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Further, Edit is a member in the presidency of the European Energy 
Forum, European Internet Foundation, Kangaroo Group, Forum for 
the Future of Nuclear Energy and the Transatlantic Policy Network.  
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John Higgins, CBE
Director-General, DIGITALEUROPE

John Higgins was appointed Director General 
of DIGITALEUROPE, the association for the
digital technology industry in Europe, in
November 2011,  following nine years leading
its UK member association, Intellect.

John has been working in IT for over 20 years. In 1995, he was 
appointed CEO of the Rocket Networks, a California-based dot.com 
that provided the world’s fi rst online recording studios. He returned 
to the UK in 1998 and became Director General of the Computing 
Services and Soft ware Association, one of Intellect’s predecessors.

John is a member of the governing body of the University of Warwick 
and chair of its audit committ ee. He is also a committ ee chair of the 
global policy action committ ee of the World IT Services Association, 
WITSA and a Board member of e-Skills, the UK’s digital sector skills 
council. He was presented with two personal awards for outstanding 
contributions; fi rst to the association sector in 2004 and then to the 
IT industry in 2008. Th e Queen appointed him a Commander of the 
British Empire (CBE) in 2005 for his services to the UK IT industry.  
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Alexa Joyce
Senior Corporate Development Manager
European Schoolnet

Alexa Joyce is Senior Corporate Development 
Manager at European Schoolnet, the network of 
Ministries of Education from 30 European countries, 
where her role is to generate major new partnerships 
and lead a signifi cant STEM education R&D initiative 
called InGenious (www.ingenious-science.eu). 

She has been working for 13 years in education, with a particular focus 
on science, technology, engineering and mathematics education, as well 
as the role of technology in supporting educational reform in teaching 
and learning processes. She is also an Executive Advisor to the Hewlett -
Packard STEM+ Catalyst programme, and sits on the Executive 
Committ ee of the European e-Skills Association.

She has edited and authored major policy documents such as the 
e-Skills Manifesto and the Cisco white paper on Women and ICT 
among others. Her main focus is European education research projects, 
but she has also consulted for OECD, IUPAC and UNESCO (Paris, 
France and Bangkok, Th ailand) on global education as well as education 
in the Asia-Pacifi c region. 
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Werner Korte
Director, e mpirica

Werner B. Korte shares the directorship of empirica 
(www.empirica.com) with Simon Robinson and is 
responsible for managing many of the largest research 
and development projects in relation to e-skills and 
policy evaluation, new forms of work, information 
society, statistical indicators for benchmarking e-skills

 and other domains.

Recent relevant projects under his responsibility have been “ICT 
Skills”, the study on “Monitoring e-Skills Supply and Demand in 
Europe” (2009-2010), and the eSkills 21 study on “Evaluation of the 
Implementation of the Communication on e-Skills for the 21st Century”
 for DG ENTR (2010). 

Werner has also completed studies on “e-Skills Country Profi les” and 
“Skills Statistics” for Cisco Systems and - starting in 2012 – he is going 
to be deployed as project coordinator for the DG ENTR studies on 
“e-Skills Vision, Roadmap and Foresight Scenarios” and “Quality labels 
for training fostering e-Skills.”
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Dr Bruno Lanvin 
Executive Director, INSEAD eLab

Dr Bruno Lanvin is a former senior executive at 
the World Bank and in the United Nations and is 
currently Executive Director of INSEAD’s eLab. His 
work focuses on competitiveness, innovation, skills 
and government reform. 

He has had a long-standing involvement with the World Economic 
Forum (participating in particular in the creation and annual production 
of the Networked Readiness Index and Global Information Technology 
Report since 2001). He has been playing leading roles in INSEAD’s 
work on innovation (development of the Innovation Readiness Model 
(IRM), customis ation of the Global Innovation Index (GII), generation 
of skills for innovation – work for the European Commission and the 
European Business Summits since 2009). 

During his twenty years with the United Nations, Dr Lanvin has 
occupied various senior positions including Chief of Cabinet of the 
Director General of the United Nations in New-York, Head of Strategic 
Planning and later Chief of the SME Trade Competitiveness Unit of 
UNCTAD/SITE. A frequent keynote speaker in high-level meetings, Dr 
Lanvin advises global corporations and governments on strategic issues. 
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Andrea Parola
General Manager, European e-Skills Association 
(EeSA)

Andrea Parola is a  consultant based in Brussels. He 
is currently the General Manager of the European 
e-Skills Association (EeSA), a multi-stakeholder 
platform based in Brussels. EeSA acts as the 
reference European platform to develop ICT skills 
and competences for professionals, practitioners 

and citizens across all sectors and society to build a more inclusive, 
competitive and innovative Europe. EeSA promotes the exchange of 
ideas, awareness-raising and good practices in Europe and supports the 
development of tools and methodologies for the governance of e-skills. 
Andrea also leads as Managing Director the company he created in 
2009, EU Strategy sprl, which is involved in public aff airs and advocacy.
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Dr. Richard Straub
Secretary General, European Learning Industry Group

In his thirty two years with IBM, Dr. Richard Straub 
has held key international executive functions such as 
Deputy General Manager for PC Europe and Global 
Chief Learning Offi  cer. Since 2006, he has started a 
new career working with non-profi t organisations - as 
part time executive and as social entrepreneur. He is 

currently an executive committ ee member at the European Foundation 
for Management Development (EFMD) and Secretary General of the 
European Learning Industry Group (ELIG).  In addition, he retained a 
strategic advisory role for the IBM Global Education Industry. 

As a social entrepreneur, Richard founded in 2008 the Peter Drucker 
Society of Austria and in 2010, the Peter Drucker Society Europe. He is 
the president of both. Th e Peter Drucker Society has as its mission to be 
a catalyst for the improvement of management as a vital role in modern 
society. As the crystallising yearly event, the Drucker Society organises 
the Global Peter Drucker Forum in Vienna – the fourth edition will be 
held in November 2012.  
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Don Tapscott 
Don is one of the world’s leading authorities on 
innovation, media, and the economic and social impact 
of technology, and advises business and government 
leaders around the world. He has authored or co-
authored 14 widely read books including the 1992 
best seller Paradigm Shift . His 1995 hit Th e Digital 

Economy changed thinking around the world about the transformational 
nature of the Internet and two years later, he defi ned the Net Generation 
and the “digital divide” in Growing Up Digital. Wikinomics: How Mass 
Collaboration Changes Everything was the best selling management book 
in the United States in 2007 and translated into over 25 languages. 

Th e Economist called his newest work Macrowikinomics: Rebooting 
Business and the World a “Schumpeter-ian story of creative destruction”, 
and the Huffi  ngton Post said the book is “nothing less than a game plan 
to fi x a broken world.” Over 30 years, Don has introduced many ground-
breaking concepts that are part of contemporary understanding. 

In 2011, Don was re-named to the Th inkers50 Defi nitive List of the Top 
50 Business Th inkers in the World, earning the ninth spot on the list. He 
was also a runner-up as the World’s Leading Th inker on Globalization, 
and Macrowikinomics was runner-up for Th e Best Business Book of 
the Last Two Years. He is a member of the World Economic Forum 
and an Adjunct Professor of Management for the Rotman School of 
Management at the University of Toronto.  
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John Vassallo
Vice President EU Aff airs, Associate General Counsel,
Microsoft  Europe

John Vassallo leads Microsoft ’s EU Corporate Aff airs 
and Regulatory team in Brussels. His position was 
created to help advance the company’s dialogue 
with the EU policy and regulatory community.

John Vassallo is the former Chairman of AmCham 
EU, the organisation that represents 140 companies of US parentage 
at the European Institutions and EU governments in Brussels. 

From 1993 to 1997, John was Ambassador of Malta to the European 
Union, NATO and Belgium, where he negotiated the timing of his 
country’s accession to the EU and NATO. He then became General 
Electric’s Senior Counsel & Director of the European Aff airs Offi  ce, 
based in Brussels, a post he held until he joined Microsoft  in 2008.
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Not just in Europe, but around the world, the industrial economy 
and many of its institutions are beginning to fail. At the same time, 
the contours of new enterprises, industries and a new civilisation are 
becoming clear. For this reason, Europe is at a critical juncture, faced 
as it is with a growing digital capability gap between the demands for 
digital transformation on the one hand, and the skills, know-how and 
capability of the workforce on the other. To harness the potential of the 
digital revolution and to keep pace with global competition, Europe 
urgently needs to build an e-skilled workforce. Working together, 
industry, education and government have the power to ensure long-
term action and success that will deliver jobs, competitiveness and 
growth.

Th is Manifesto is a blueprint for making this happen. It is based on a 
broad cross-section of perspectives and is a must-read for those that 
have a stake in acquiring, nurturing and retaining e-skilled talent in the 
21st century.

“Th e digital capability gap is an epic problem. Labour markets are now 
global and given networked business models, knowledge workers face 

competition in real time. Workers and managers must learn, adapt and 
perform like never before.

Don Tapscott 

Don Tapscott  is one of the world’s leading authorities on innovation, 
media, and the economic and social impact of technology, and advises 
business and government leaders around the world. Don is a bestselling 
author of 14 books about technology in business and society, most 
recently (with Anthony D. Williams) Macrowikinomics, which Th e 
Economist called a “Schumpeterian story of creative destruction”, and of 
which the Huffi  ngton Post said that it was “nothing less than a game plan 
to fi x a broken world.” Don is currently directing an investigation of new 
models for global problem-solving and governance.

THE E - SKILL S 
M A NIFESTO
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