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Skills for the Digital Economy  
 

Information and communication technologies (ICTs) and the internet have become key drivers of innovation, 
growth and labour productivity, brought new business and employment opportunities and have changed the 
ways our societies communicate, learn and live. People with the high-end skills needed to invent and apply ICTs 
are in high demand the world over. At the same time, the portfolio of basic skills needed to navigate ICT-rich 
environments and function effectively in our connected societies has expanded.  

OECD countries are facing a growing gap between the supply and the demand for ICT skills. Huge gains can be 
expected from increasing the relevance of ICT skills taught in schools and universities, attracting more women 
and youth to the ICT sector, and engaging employers in skills development. Tackling the ICT skills challenge 
requires new efforts to reach beyond ministerial silos and build better bridges between education and work. 
With its ‘whole-of-government’ approach, the OECD Skills Strategy offers a concrete roadmap for the future. 

How ICT has shaped economies and labour markets 

The ICT sector’s gross value added grew faster than any other business sector across the OECD between 1995 
and 2008. Over the same period, global ICT trade tripled but the OECD’s share declined from more than 70% to 
just over 50%. Today, China is the largest exporter and importer of ICT goods and India is the largest exporter 
of computer and information services.  

By 2010, ICT intensive occupations accounted for more than 20% of all 
employment in OECD countries and ICT specialists accounted for 6%. 
Across the OECD, the ICT sector employed 11 million people in services 
and 5 million in manufacturing in 2008.  

ICT labour intensity differs widely across countries, with 28% of ICT 
intensive employment in the United Kingdom, compared with only 11-
15% for Portugal, Greece and Turkey. The share of ICT employment in 
business sector employment has increased in most countries since the 
mid-1990s, especially in Finland, Sweden, Luxembourg, Hungary and the 
Czech Republic, but has declined in Canada, the United States, Austria 

and Ireland (OECD Key ICT Indicators).  

Internet firms have driven both employment and revenue growth between 2000 and 2011 when revenues 
grew by more than 30% and employment by 15% each year. Apart from Internet firms, revenues grew fastest 
in software, IT equipment and telecommunications services firms (about 10% per annum), followed by IT 
services firms (5% per annum), and employment grew fastest in IT 
equipment and software firms (11% and 7% per annum respectively). 
The top 250 ICT firms accounted for 70% of ICT sector employment in 
2009.  

According to OECD studies, new ICT employment is expected to rise especially with the spread of ICT to new 
areas such as “smart” energy systems, infrastructure, and transport, with the production of new energy-
efficient semiconductors, the potentials of big data management and cloud computing services, providing a 
fruitful market for new ICT start-ups (OECD 2012b). 

“ICT has created jobs far beyond 
the sector itself.” 
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Demand for ICT skills  

Various factors influence the demand for skills, including the level of innovation the economy relies on and the 
stage of the product cycle firms operate in. The more economies strive to rely on the highest levels of 
innovation the more they have to provide relevant high-level skills. Working to develop new products entails 
greater uncertainties and requires higher-skilled workers than when production processes are better 
understood. For example, US vacancy data suggests that 98% of the vacancies for developers of smart 
applications need higher education and several years work experience. As ICT is ever more important for all 
kinds of business processes, this raises the demand for ICT skills in many occupational fields. 
 

Vacancy data and employer surveys suggest growing unmet demand for high-level ICT skills. The Manpower 
Talent Shortage Survey 2012 puts IT positions in 5th place on the global list of top 10 jobs that employers are 
having difficulty filling, while only three years ago, IT professionals did not even feature on this list. Vacancy 
analysis shows high demand for software engineers, computer programmers, systems analysts, and computer 
support personnel, highlighting a possible shortage of higher specialist skills complemented with business skills. 
Wages also signal high demand for ICT skills. Data for the United States and the Czech Republic show that 
wages have increased faster in the ICT sector, especially in ICT services, and for ICT specialists than in the whole 
economy in 2007 and 2008 (OECD 2010). 

Developing ICT skills  

Policy makers have already made ICT skills a policy priority in OECD countries (OECD 2012b). Governments 
have focused on programmes to equip schools with computers and to promote ICT in higher education. But far 
more effort is needed to ensure that schools and teachers can use ICTs effectively, to provide the right high-
end skills, and to address new digital divides. As ICT is both a subject in itself and a promising tool to support 
learning across other subjects, it requires innovative approaches to embed ICT as an integral part of skills 
development.  

New digital divides 

New digital divides compound other existing disparities across socio-economic status, gender and age. 
Students from higher socio-economic backgrounds have higher levels of computer and internet access at 
home, which is associated with higher digital reading performance of 15-year olds (PISA 2009). Girls are less 
confident than boys in performing computer functions, especially high-level tasks such as programming or 
multi-media presentations. Men use ICT more at a young age, they account for about 80% of computer science 
students in ICT-related fields and for 80% of ICT specialists. Older people use ICT much less than young people 

ICT skills definitions 

Three categories of ICT competencies can be distinguished: 

1. ICT specialists have the ability to develop, operate and maintain ICT systems. ICTs constitute the main part of 

their job. ICT specialists are increasingly expected to have additional skills, including “business” skills. Similarly, 
non-ICT related professions increasingly require at least basic ICT user skills. 

2. Advanced users are competent users of advanced, and often sector-specific, software tools. ICTs are not their 

main job but a tool. 

3. Basic users are competent users of generic tools (e.g. office suites and Internet-related tools such as browser 

and email clients) needed for the information society, e-government and working life. Here too, ICTs are not the 
main job but a tool. 

Source: OECD (2004). ICT skills definitions are currently being revised by the OECD. 
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and need more ICT training to sustain employability. Employment services, multi-stakeholder and civil society 
initiatives offer basic ICT training for unemployed and older people but there is little information available on 
access and outcomes. 

ICT at schools  

There is a positive relationship between computer use and student 
performance in mathematics (PISA 2009). Students who have used 
computers for several years perform better than average, even when taking account of socio-economic factors. 
On average across OECD countries, in 2009, 93% of students reported having access to computers connected 
to the Internet at school, which is evidence of the substantial investments made to date.  

However, providing computers in schools is not enough. According to the OECD’s Teaching and Learning 
International Survey (TALIS), one in four teachers reported that they would like to have more training in “ICT 
teaching skills”. More needs to be done to improve curricula, teacher training and pedagogies that support 
young people to acquire 21st century skills including ICT, especially by making this subject more practically 
relevant to students’ daily lives and to attract more young people to ICT employment opportunities.  

Developing ICT user and specialist skills 

Higher education plays a vital role in providing ICT user and specialist skills either through special degrees or 
through the integration of ICT-themes in other programmes, particularly science and business degrees. 
Universities have increased offers of ICT specializations in master-level programmes. Yet the share of all STEM 
(science, technology, engineering and mathematics) graduates declined from 22.7% in 2000 to 20.4% in 2010, 
despite the high demand for science and technology specialists. Even in the United States the share of 
computing graduates declined from 4.3% in 2005 to 3.1% in 2010, while similar declines can be observed in 
many other OECD countries, raising the risk of ICT skills shortages.  

However, countries with strong apprenticeship systems such as Germany and Austria rely less on higher 
education as they have developed VET programmes to educate and train ICT specialists. In addition, education 
institutions and commercial providers offer training and certification options for ICT user and specialist skills. 
The growing variety of certificates raises the need for quality assurance and transparent certification systems 
so that employers can understand and value the qualifications offered.  

Tapping global ICT skills  

Meeting the demand for scarce ICT skills can also involve outsourcing of tasks to other countries as well as 
attracting ICT skilled migrants. Many ICT tasks have been outsourced, especially to countries such as India and 
China. In many countries, ICT specialists feature high on the list of shortage occupations that benefit from more 
attractive immigration arrangements.  

Employer engagement and workplace learning  

Firms that operate in the ICT sector need to combine the right ICT 
investments with strong technical talent to be competitively agile, as 
shown in the 2013 study “Building Competitiveness and Business 
Performance with ICT” from the business school INSEAD. However, not all firms, especially SMEs, have the 
resources to engage in skills development of their employees. Governments can help companies to overcome 
barriers and provide additional incentives to employers or business organizations, for example by means of tax 
policies or funding arrangements. Social partner or employer cooperation can provide institutional structures 

“Teaching ICT skills in school 
takes more than plugging 

computers into classrooms.” 

“It will require more employer 
engagement to reduce skills 

mismatches.”  
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that help individual companies to shoulder the risks of investments, for instance by setting up pooled skills 
funds or sharing burdens between employers and employees. Employer engagement in skills development 
takes various forms, including workplace learning, offering apprenticeships, setting up own study programmes 
and cooperating with universities.   

To find out more 

OECD is a recognised source of comparative skills data and policy analysis and is working to develop 
methodologies to better analyse skills demand and supply of countries, including in the area of ICT skills. The 
OECD Skills Strategy sets out a coherent framework for developing national and local skills strategies based on 
three pillars: developing relevant skills, activating the supply of skills and the effective use of skills. The OECD 
Survey of Adult Skills (PIAAC), to be published on 8 October 2013, will provide unique comparative data on the 
skills of adults in literacy, numeracy and problem solving in technology-rich environments. 

 OECD Skills Strategy skills.oecd.org       

 OECD Survey of Adult Skills (PIAAC) http://www.oecd.org/site/piaac/   

 OECD Programme for International Student 
Assessment (PISA) 

http://www.oecd.org/pisa/   

 OECD Teaching and Learning International Survey 
(TALIS) 

http://www.oecd.org/education/school/oecdteachingan
dlearninginternationalsurveytalishome.htm  

 OECD Key ICT Indicators http://www.oecd.org/internet/broadband/oecdkeyictin
dicators.htm  

 OECD 2012a, Connected Minds: Technology and 
Today's Learners 

http://www.oecd.org/edu/ceri/centreforeducationalrese
archandinnovationceri-newmillenniumlearners.htm  

 OECD 2012b, Internet Economy Outlook  http://www.oecd.org/internet/ieoutlook.htm  

 OECD 2010, Information Technology Outlook  http://www.oecd.org/internet/ieconomy/oecdinformati
ontechnologyoutlook2010.htm  

 OECD 2004, New perspectives on ICT Skills and 
Employment 

http://www.oecd.org/internet/ieconomy/34769393.pdf  

Contact us: skills@oecd.org     

Employer engagement in ICT education and training  

Apprenticeships and traineeships: Apprenticeships are a core element of vocational education and training in many 
countries, combining working and learning of junior employees. For example, for Microsoft apprenticeships are a key 
element of its recruitment policies, and the company plans to increase the number of apprenticeships and traineeships by 
50% over 3 years from the current 9,000 in Europe.  

Cooperating with universities or setting up own higher education study programmes: Companies such as SAP and 
SAFRAN set up their own study-programs with ICT concentrations. Several companies have gone this path either in 
cooperation with universities, for example to improve the relevance of e-business skills delivered in MBA programmes, or by 
establishing their own universities.  

Work-based learning:  Many companies try to improve and institutionalize work-based learning. For instance, Hewlett-
Packard created online trainings and massive open online courses. HP plans to train 500,000 IT-professionals globally by 
2015.  

Skills engagement as part of corporate social responsibility strategies: In the EU-coordinated Grand Coalition for 
Digital Jobs, which emphasizes knowledge sharing and cooperation, ICT firms and stakeholders developed initiatives 
beyond their own immediate benefits, such as a common online learning platform for ICT specialists. The coalition also tries 
to engage in wider societal education initiatives, such as the development of massive open online courses on technology 
skills for secondary school teachers.  
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