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EXECUTIVE SUMMARY 

 

The International Dimension of e-Skills 

In todayôs increasingly knowledge-based economies, new information and 

communication technologies are a key engine for growth fuelled by the innovative 

ideas of highly-skilled workers. However, obtaining adequate quantities of employees 

with the necessary e-skills is a challenge. This is a growing international problem 

with many countries having an insufficient numbers of workers with the right e-Skills. 

For example: 

¶ Australia: ñEven though thereôs 10,000 jobs a year created in IT, there are 

only 4500 students studying IT at university, and not all of them graduateò 

(Talevski and Osman, 2013). 

¶ Brazil: ñBrazilôs ICT sector requires about 78,000 [new] people by 2014. But, 

according to Brasscom, there are only 33,000 youths studying ICT related 

courses in the countryò (Ammachchi, 2012). 

¶ Canada: ñIt is widely acknowledged that it is becoming increasingly difficult 

to recruit for a variety of critical ICT occupations ï from entry level to 

seasonedò (Ticoll and Nordicity, 2012). 

¶ Europe: It is estimated that there will be an e-skills gap within Europe of up 

to 900,000 (main forecast scenario) ICT practitioners by 2020ò (Empirica, 

2014 ).  

¶ Japan: It is reported that 80% of IT and user companies report an e-skills 

shortage (IPA, IT HR White Paper, 2013). 

¶ United States: ñUnlike the fiscal cliff where we are still peering over the 

edge, we careened over the ñIT Skills Cliffò some years ago as our economy 

digitalized, mobilized and further ñtechnologizedò, and our IT skilled labour 

supply failed to keep upò (Miano, 2013). 

 

The ICT professionalism gap 

Contributing to the availability of an adequate e-skills supply is the relative 

immaturity of the ICT profession compared to other professions such as engineering, 

medicine and law. This is evident with respect to agreed bodies of knowledge, 

standards of education and training, competences, and ethical conduct. This manifests 

itself in many ways including poor public perception of the ICT profession thereby 

impacting on the numbers entering ICT education, and the disturbing rate of ICT 

project failures. This is a serious concern given the extent to which ICT pervades our 

lives. Traditionally, professions have formed when failure to apply domain-specific 

knowledge successfully had the potential to adversely impact on society. As we enter 

a new wave of pervasive computing with the realisation of the ñInternet of 
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Everythingò, the extent to which ICT is embedded in society will inevitably grow. If 

we fail to take steps to mature the profession, it is very likely that the risks to society 

from ICT will grow to unacceptable levels ï as such, the call for action is clear.  

Vint Cerf, one of the founding fathers of the Internet wrote ñit is difficult to believe 

the software profession will escape some kind of deep accountability in the futureò 

(Cerf, 2013).  

There is also an international dimension to the challenge of maturing the ICT 

profession. Historically, most professions have developed on a national basis before 

becoming established across wider geographic regions. This is understandable as most 

professions were formed by like-minded peers to share knowledge and best practices, 

before developing more formal and rigorous standards of practice that were adopted 

uniformly. This in itself would not present difficulties as most practitioners would 

practice their craft in a given country, working with other professionals possessing the 

same knowledge and adhering to the same codes of practice.  

The ICT profession is confronting a unique challenge in its development - the fact 

that ICT practitioners are increasingly working in global teams and operating as part 

of distributed global digital value chains. For a profession where standards have not 

yet been defined and accepted at a national level in many countries, the challenges of 

dealing with other practitioners across borders with potentially different educational 

systems, practices and values, introduces a level of risk and complexity that perhaps 

did not exist previously. Consequently, recognising the importance of standards 

across borders with respect to the ICT profession is becoming an increasing priority. 

Furthermore, technological trends and new toolsets are changing the impact and type 

of work that can be undertaken by individuals with minimum ICT knowledge. By 

reducing barriers to entry, non-ICT professionals with formal qualifications in other 

domains, have at their disposal several resources to facilitate innovation within 

business. While ñcareer changersò represent a potential talent pool to bridge the e-

skills gap, the challenge remains that individuals who have not been exposed to 

formal ICT education are perhaps more likely to develop systems with inadequate 

regard for privacy, security, and ethical conduct. Ensuring that individuals with 

limited formal ICT education are educated appropriately in relevant concepts and 

practices is important to avoid ICT practitioners being perceived as ñcowboysò (a full 

definition of the term ñICT professionalò is contained in the report glossary). 

 

Emerging new skill sets 

Fundamental changes are occurring at a societal, economic and technological level - 

the changing relative importance of ñfirstò world economies; ageing populations in 

many regions; the emerging middle-class in developing economies; improved access 

to education; and increased computational power available to growing numbers of 

individuals globally. Such changes are causing substantial alterations in the way 

organisations operate including the emergence of global value chains and their 

accompanying global sourcing models. As part of these new global sourcing models 
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and (re)distribution of labour, different skill sets are required in different regions of 

the world. New technologies are demanding changes in the type of skills required. 

Offshoring 

Global sourcing has led to some ICT work being offshored to countries outside of 

Europe with cost reduction as a key driver. Now the type and scope of work that is 

offshored is more complex, and increasingly involves higher level skills as 

organisations use offshoring to gain access to specific capabilities that may be in short 

supply locally or onshore ï but with cost savings still expected. There are different 

types of skills with different levels of complexity offshored, with a correspondingly 

high level of variety in the skill sets offshored.  In most cases the skills which are 

offshored are those relating to activities that can be delivered remotely and where 

face-to-face interaction with the end customer is less important. In this respect, IDC 

forecasts on offshore spending suggest that application-related activities will continue 

to dominate in terms of the use of offshore facilities in the near future.  

As offshore service delivery matures, there is increasing emphasis on delivering more 

advanced services and higher productivity by standardising processes and increasing 

automation where possible. óProcess factoriesô for example break down the 

components of processes so they can be redistributed logically and physically to gain 

economies of scale and geographic reach, reuse of assets for multiple clients or 

functions, and the use of non-human assets (software, process models, etc.) to 

automate processes as much as possible.  

Cloud technology, together with standardisation and automation, is playing an 

important role in global sourcing delivery, helping organisations transform to a new 

model for consuming ICT and business process tasks and services. This multi-faceted 

approach to sourcing is important, as it underlines an important shift in the strategies 

of many offshore providers. For example, while US and European ICT services 

companies have expended in India and other Asian countries for a long time, the 

largest Indian offshore providers have established more recently near-shore centres in 

Eastern and Western Europe, hiring local staff in order to support local customers and 

thereby reflecting the importance of ñbeing close to the customerò for some key skills. 

Clearly, this also has important repercussions for the types of skills that are likely to 

be in demand in Europe to support the local customer base. 

Offshoring of ICT skills 

Reflecting the radical changes in ICT technologies, growth is witnessed in skill sets 

such as cloud computing, social computing, mobile computing, and Big Data. Table 

1, derived from a survey of senior ICT executives, shows how demand for certain 

skill sets is likely to grow, and which skills are most and least likely to be offshored.  
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SKILLSET TRENDS (2013-2020) ï CIO Perspectives 

Most likely to grow 

(% respondents) 

Most likely to be offshored 

(% respondents) 

Least likely to be offshored 

(% respondents) 

Data visualization (83%) Coding (54%) Information security (81%) 

Information security (80%) Software testing (45%) Enterprise architecture (76%) 

User experience design (74%) ICT Support (40%) ICT Supplier Management (76%) 

Table 1: CIO views on skill set demand/location (Source: primary research, 

2013). 

The strong growth for data visualization and information security skills reflects the 

growth in importance of big data and concerns over cyber security. Similarly, the 

growth in demand for User Experience Design skills relate to the need to develop 

interfaces that are usable on e.g. different mobile devices, such as smartphones and 

tablets. Coding, software testing and ICT support are most likely to be offshored as 

expected, since these skills are already at the heart of offshoring.  

The survey results indicate that information security and enterprise architecture are 

unlikely to be offshored, as they are perceived as being too strategically important to 

be offshored or outsourced. Similarly, the desire to keep ICT supplier management in-

house or at least onshore, suggests a desire to retain central control over suppliers. 

The impact of offshoring 

It has often been feared that offshoring means that all related ICT jobs will be lost 

onshore. However, evidence suggests that the impact on jobs is limited - not only can 

ICT staff be redeployed, but new ICT positions may also be opened by offshoring 

vendors that want to expand their businesses in the EU by establishing a physical 

local presence to better serve their EU customers.  

 

IDC estimates that on average 22% of total jobs impacted by offshoring are lost. 

Moreover, Empirical studies show that as offshoring matures, the number of jobs lost 

onshore in terms of total jobs moved decreases. IDC estimates that by the end of 

2020, the number of ICT jobs lost due to offshoring will represent 17% of total ICT 

jobs moved.   

 

In absolute terms, this means that some 60,400 EU jobs were lost by 2012 and some 

132,900 jobs are forecast to be lost by 2020. On average, some 9,000 jobs will be lost 

in the EU each year, starting from some 7,000 in 2013 to nearly 12,000 in 2020. As 

such, the impact of offshoring on jobs lost is not huge. However, there are missed 

opportunities, not represented by jobs lost, rather by jobs the EU is not able to attract 

which are relevant and not quantified in the data shown below. 
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      2012 2014 2016 2018 2020 

France         6,400          8,400       10,800       13,800       17,500  

Germany      10,200       13,200       16,900       21,500       27,100  

Italy         1,500          1,900          2,500          3,200          4,100  

Poland         1,800          2,000          2,300          2,500          2,800  

Spain         3,000          3,500          4,100          4,800          5,600  

UK      26,700       31,000       35,300       39,900       44,900  

EU21      10,800       14,400       18,800       24,400       30,900  

Total EU      60,400       74,400       90,700     110,100     132,900  

Table 2: Total ICT Jobs Lost ï AGGREGATE (Source: IDC, 2014). 

Given the higher than average reliance on offshoring and the high number of jobs 

moved, the UK will suffer the most ICT job losses, with up to 44,900 in 2020. France 

and Germany will follow, with cumulative losses of 17,500 and 27,100 ICT jobs in 

2020 respectively. Further examination of the data suggests that the applications 

segment, which is the prominent focus area for many offshoring projects, shows the 

highest number of ICT jobs lost. More than 64% of ICT job losses up to 2012 

happened in this segment (Table 3). It will also remain the segment that will suffer the 

most along the forecast period, with average yearly losses of some 5,000 jobs (from 

3,900 in 2013 to 6,500 in 2020).  

    2012 2014 2016 2018 2020 

Applications 

     

38,800  

     

46,700  

     

56,000  

     

67,000  

     

79,600  

Infrastructure 

        

8,400  

     

11,500  

     

15,000  

     

19,800  

     

25,900  

Other 

     

10,900  

     

13,600  

     

16,700  

     

19,900  

     

23,500  

R&D 

        

2,300  

        

2,600  

        

3,000  

        

3,400  

        

3,900  

TOTAL ICT JOBS 

LOST 

     

60,400  

     

74,400  

     

90,700  

   

110,100  

   

132,900  

Table 3: Total EU ICT Jobs Lost by Segment ï AGGREGATE ( Source: IDC, 

2014). 

In aggregate, the overall impact of offshoring on ICT jobs is relatively limited (Table 

4). Jobs lost represent a small share of total ICT skills demanded (0.8% in 2012), 

ranging from 0.2% in Italy where offshoring is still embryonic, to 1.6% in the UK 

where offshoring is quite mature. Nonetheless, by 2020 ICT jobs lost will account for 

1.5% of total ICT skills demanded, nearly doubling the share compared to 2012.   
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  2012 2014 2016 2018 2020 

France 0.7% 0.9% 1.1% 1.3% 1.6% 

Germany 0.8% 0.9% 1.2% 1.4% 1.7% 

Italy 0.2% 0.3% 0.3% 0.4% 0.5% 

Poland 0.4% 0.5% 0.5% 0.5% 0.6% 

Spain 0.6% 0.7% 0.8% 0.9% 1.0% 

UK 1.6% 1.8% 1.9% 2.1% 2.4% 

EU21 0.5% 0.7% 0.8% 1.1% 1.4% 

Total EU 0.8% 0.9% 1.1% 1.3% 1.5% 

Table 4: % Jobs Lost of Total ICT Skills Demanded (Source: IDC, 2014). 

 

Although the net projected impact of globalisation is estimated to be relatively low, in 

certain sectors/skill sets the effect is likely to be felt to a greater extent. For example, 

the impact on graduates is expected to be higher (over 9% by 2020) due to the typical 

job roles they hold being more easily "offshoreable" with lower skills level and 

expertise. This represents an important concern for the sustainability of the ICT skills 

pipeline in the longer term. As such, there is the risk that the statistical headline figure 

of 1.5% masks the potential impact on workers and diminishes the imperative for 

appropriate policy action to be put in place. For this reason, we advocate the 

importance of policy actions that emphasise the need for worker retraining while in-

situ with existing employers, and if required, further targeted retraining initiatives, 

incentives for workers who have lost their jobs, and schemes for supporting 

employers in the training of their graduate intakes. 

 

Assessment of EU Member States policies 

In terms of proposing concrete recommendations for future policy actions to address 

the e-skills gap and the impact of globalisation, an assessment was undertaken of EU 

Member States policies in this space. This research found that across the EU-28 there 

are some 100+ policies dealing broadly with e-skills (including in particular policies 

such as digital literacy/user skills and e-inclusion etc.).  

The European landscape is diverse given that Member States are at different stages of 

maturity and have varying issues considered of national importance. Nevertheless 

existing policies can be grouped into three general categories:  

¶ Policies focusing on education aimed at modernising national educational 

systems at primary, secondary and tertiary level. These policies address the 

inclusion of ICT as a core competence and the development of teacher training 

curricula that provide teachers with the skills to use ICT as a teaching and 

learning tool.  

¶ Policies focusing on the workplace addressing a wider range of goals. They 

intend to tackle shortages of skilled ICT practitioners by reforming national 

immigration policy, encouraging the up-skilling and re-skilling of experienced 

professionals, or by matching curricula and labour market demand. Others 
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focus on establishing national sector skills councils for ICT or multi-

stakeholder partnerships benefitting the ICT profession etc. 

¶ Transversal policies which cut across a number of domains with an impact 

on areas such as education, the workplace, and the state of the digital economy 

at a national level. Three types of transversal policies were identified: policies 

that encourage a better gender balance, policies that promote ICT career 

opportunities and career paths, and policies aiming to establish labour market 

monitoring programmes/mechanisms. 

 

A simplified list of key policies was derived in order to facilitate cross border 

analysis. Twelve key policies were identified through this process (a detailed analysis 

is outlined in Chapter 9). From the analysis across Member States derives the 

following findings: 

 

¶ Including ICT in education reform is considered to be a key factor  

¶ Teacher training curricula needs to include ICT 

¶ Immigration policy reform should be implemented to attract talent 

¶ ICT career opportunities and career paths should be strongly promoted  

¶ Labour market monitoring is needed at national and EU level  

¶ The uptake of the e-Competence framework should be promoted  

¶ Member States should consider multi-stakeholder partnerships  

¶ ICT training and educational curricula should meet labour market demand  

¶ Up-skilling and re-skilling measures help ICT professionals to take new jobs 

¶ Matching of jobs and ICT professional competences needs to increase  

¶ ICT education for girls should be promoted 

¶ Member States should create a dedicated entity to design and implement a 

coherent and consistent long term e-skills strategy (e.g. ICT skills sector 

council, national coalition etc.)  

 

Policy recommendations - the road ahead  

The analysis of Member States policies and best practices supported the definition of 

new policy recommendations to enable Europe to better respond to the challenges 

relating to ICT professionalism and globalisation in the longer term. These include: 

¶ Drive commitment to ICT practitioner up-skilling with a focus on world-

class excellence. 

Globalisation and a new wave in ICT innovation are fundamentally changing 

the demand for future ICT practitioner skills. Hence, the need for government 

and education providers to engage with industry to understand the changing 

demand of e-skills is vitally important. Another aspect to be considered is the 

imbalance in the number of women seeking a career in technology dominant 

subjects at second and third level education. These issues cannot be 

overlooked when developing policies for world-class ICT practitioners, as 
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these issues are feeding the gap in the supply of e-skills particularly for new 

emerging technologies.  

 

¶ Foster entrepreneurship, innovation, and jobs creation in Europe through 

the development and promotion of e-leadership skills. 

It is an economic imperative that organizations are given the necessary skills 

to drive initiatives that leverage digital tools. Unfortunately, the number of 

organizations that are already doing this is relatively small. Therefore, there is 

crucial need to promote e-leadership and digital entrepreneurship in Europe. 

The skills required are seen as those which enable IT savvy people to lead 

multidisciplinary teams towards designing business models and exploiting key 

business innovation opportunities. Their success is defined as leveraging the 

best use of developments in ICT and delivering real value to their 

organizations. 

 

¶ Promote SMEs competitiveness and integration into global digital value 

chains.  

Many low-skilled ICT tasks are being automated or offshored. Many 

organizations are developing leaner, more cost effective business models.  

SMEs need to understand the implications of the global sourcing model and 

what it means in terms of their own competitiveness. A failure to realise the 

implications will have a significant impact. Understanding the demand SMEs 

will place on the development and provision of skills needs to be established. 

A clustering approach can then be developed to establish an understanding of 

the growing need amongst SMEs for key e-skills. 

 

¶ Foster mobility and become a  magnet for talent  

The lack of skilled ICT professionals across Europe is projected to increase, 

with a possible gap of up to 900.000 by 2020.  Becoming a talent magnet for 

the whole range of ICT skills will not be practical. Member States and regions 

need to understand what industry sectors they wish to develop, and then focus 

on the world-class skill sets required to achieve excellence in these areas. 

Universities and providers of academic and professional training will need to 

be part of this conversation, as they will need to develop the engine to provide 

the skills to support the competitive economic growth strategy for their 

respective areas.   

 

¶ Support a global ICT profession 

Due to the global nature of ICT and of increasingly of the economy, ICT 

practitioners are increasingly being required to work in international virtual 

teams as part of global digital value chains. This reflects different historical 

precedence from other professions such engineering - which interact at 

international level, but the focus and need for regulatory compliance happens 

at a national or regional level. ICT practitioners, on the other hand, find 

themselves delivering global products, services and solutions that transcend 

international borders, cultures, and work practices. This has resulted in the 

development of multiple competence frameworks, educational standards, code 
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of ethics, and bodies of knowledge.  This is a global issue. An international 

initiative needs to be developed to address this challenge. 

 

¶ Deal with the risks of social disruption as a result of the implementation of 

digital business models. 

Recent advances in ICT are changing business models in a way that is re-

shaping how employees and customers interact with businesses. Research by 

Oxford University and MIT has highlighted the increasingly strong impacts 

digital technologies and the automation of some knowledge intensive work are 

having on skills and employment. Common to these studies is the recognition 

of the faster than expected change in the profile of skills needed with many 

skills expected to become obsolete, and the need for investments and 

innovation in education and training, not only for the ICT sector but across the 

whole economy.  

 

These policy recommendations are designed to support and develop a capability 

across the EU to sense and respond to the changes being driven through technological 

innovation.  They focus on the need to build and maintain a relevant skills base that 

will allow organizations to perform and compete within a digital marketplace.  

 

Conclusion 

The current international landscape for e-skills and ICT professionalism is complex. 

Given the pervasive role played by technology in all aspects of business operations, 

the ability to leverage technological innovations plays a distinctive role in business 

competitiveness in the current dynamic and globalised business landscape. However, 

many challenges exist, in providing a sufficient number of appropriately skilled 

workers to take on these new roles. 

As the world is confronted with an e-skills gap of growing magnitude, this can in turn 

curb economic competitiveness and recovery, given ICT role as an enabler of 

business value. At the same time as a shortage of skilled workers is being 

experienced, the world is confronted by a jobs crisis and particular concern is 

expressed over the high level of youth unemployment. This is further compounded by 

the fact that many enterprises believe that ICT graduates lack the necessary 

combination of skills to contribute to the business without significant additional on-

the-job training.  

A key challenge remains the perceived relative immaturity of the ICT profession 

which can make it a less attractive career choice compared to other professions. 

Macroeconomic and societal challenges also impact upon the e-skills talent pool. This 

manifests itself in constantly shifting demand for certain IT based skills to emerging 

and growing economies. Also being experienced, in more established economies has 

been a shift away from STEM based courses to social science (including business and 

management) and the Humanities and the Arts. In addition to the existence of a 
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growing e-skill gap during a period of high unemployment, a wave of new 

technological trends are representing important shifts. As part of the new global 

sourcing models, different skill sets are required in different regions, and new 

technologies keep demanding changes in the type of skills required. These new 

technological trends are likely to act as further drivers of increased demand for ICT 

practitioners over the coming years.  

As we look towards 2020, many of the skills currently utilized in the ICT units of 

European organisations will no longer be required/ desired at the current cost levels. 

The employment outlook for a significant proportion of ICT workers, particularly 

those working in basic ICT support, coding and testing, will be challenging, with 

these skill sets expected to be ones most likely to be offshored. The emergence of new 

formidable economic players (BRICs) and offshoring have important repercussions 

for the types of skills that are likely to be in demand in Europe in the coming years. 

However, it is important to bear in mind that even if tasks are undertaken in a 

nearshore or offshore location, this does not necessarily mean that all the positions 

onshore are lost.  

The far-reaching impact of mismatches and shortages of ICT professionals on society, 

employment, and the future economy, points to the urgency of developing the 

currently fragmented ICT profession in Europe. Yet few Member States consider ICT 

professionalism to be a high policy priority. Those policies that do address relevant 

elements fail to establish performance metrics that would allow objective evaluation 

of their impact.  Without such data, Member States have subjective views of their 

own policies and in the absence of granular and comparable labour market monitoring 

systems, the transfer of successes from one Member State to another is inhibited. 

Some good policies already exist but examples of their application are ad hoc and not 

well documented.  

In general, policies also lack scale and transferability. This makes it difficult for them 

to get the policy priority needed to stave off future storages and develop the 

profession in Europe. The policy recommendations derived from this research and put 

forward in this report should enable Europe to respond more effectively to the 

challenges relating to ICT professionalism and globalisation into the future. It is 

important to state however, that these recommendations are dependent upon a 

commitment to stakeholder engagement, dialogue, and transparency at a national, 

regional, and ultimately an international level to address this issue.   
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CHAPTER 1: INTRODUCTION 

Project objectives and scope 

The main objectives of this European Commission service contract are to: 

¶ Explore the international dimension of e-skills (particularly efforts to promote 

ICT professionalism), including the analysis of major policy initiatives and best 

practices in the world. 

¶ Assess the impact of globalization on high-level e-skills. 

Ultimately, the goal of the service contract is to understand the international 

dimension of e-skills in order to better anticipate change and to envisage possible 

opportunities for collaboration and cooperation. In doing so, it is envisaged that the 

project will, in the longer term, help to bring about a series of benefits for different 

stakeholder groups, as outlined in Figure 3. It is worth emphasising that many of the 

objectives stated are longer term goals related to the maturing of the ICT profession 

as a whole. Such goals will require further work and collaboration from many 

stakeholders and this report aims to act as one of the stepping stones required in order 

to achieve these goals. 
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Figure 1: Project objectives (long-term)  

In examining the international dimension of e-skills and ICT professionalism, 

initiatives, practices, and policies are examined within Europe and internationally, 

with particular focus on Australia, Brazil, Canada, China, India, Japan, Russia, South 

Africa and the USA. It is envisaged that many stakeholders from many countries will 

read this report. As such, efforts have been made to ensure that the content is readable 

and understandable by readers, regardless of their location. However, in some parts of 

the report, region-specific language may be used. For example, in some instances 

when referring to offshoring, the explicit reference is to work being offshored outside 

of Europe. In such cases, the context-specific nature of the text has been highlighted.  

Specific details of the service contract are outlined in Table 6. 
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Service Contract  

European Commission DG Enterprise and Industry  
Unit Key Enabling Technologies and Digital Economy 

Contractors IVI (lead partner); IDC; CEPIS; Empirica 
Tender No No 198/PP/ENT/CIP/12/C/N01C023 
Duration Jan 2013 ï April  2014 
Contact Stephen.mclaughlin(at) nuim.ie 

Table 5: Summary of the service contract details 

Contextual background 

ICTôs importance in the global economy is unquestionable. The continuing transition 

to knowledge-based economies as well as increasing levels of automation within 

manufacturing economies, demand the successful exploitation of ICT. Successful 

exploitation of ICT, in turn, demands the availability of a workforce possessing the 

necessary ICT knowledge and skills. However, within Europe, an ICT skills gap of up 

to 13% is forecast, potentially acting as a brake on the regionôs productivity. Other 

world economies are confronting challenges of a similar scale. 

The ICT profession as a whole is immature in comparison with professions such as 

law, medicine and engineering. When viewed from a macro perspective across 

Europe and further afield, there is limited consistency in terms of the basic building 

blocks of the ICT profession, such as  bodies of knowledge, competences, education, 

and ethics. The impact of an immature profession manifests itself in many ways, 

including inadequate numbers of students entering the profession, negative public 

perception of the industry in some countries, and high incidence of failed ICT projects 

including patterns of ICT ñblack swansò. As ICT becomes ever more pervasive, for 

example, via the óInternet of Thingsô and óInternet of Servicesô, the extent to which 

ICT is applied by inadequately skilled practitioners has the potential to harm society 

increases. This last factor is particularly important as, historically, growing concern 

over the impact to society of failing to apply domain-specific knowledge successfully, 

has been the point of inflection for the maturing of other professions. Given such a 

precedent, there exists a strong argument for maturing the ICT profession. 

As Europe transitions to a knowledge-intensive economy, its long-term success and 

competitiveness will be increasingly dependent upon effectively leveraging ICT and 

ensuring that the ICT workforce possesses the requisite knowledge, skills and 

competences. Such skills, according to the European Commissionôs (2007) 

communication on ñe-Skills for the 21
st
 Century: Fostering Competitiveness, Growth 

and Jobs", include both ICT practitioner skills, ICT user skills and e-business or e-

leadership skills. The pervasiveness of ICT and the speed of technological change 

means that ICT skills need to be continually developed and updated for issues such as 

cloud computing, green IT and cyber security. Further, compared to in the past where 

greater emphasis was placed on technical competences, today increased focus is 

placed on the need for dual thinkers who possess a hybrid of technical and business 

competences. 



Page | 32 

 

Since the late 1990s, initiatives surrounding the development of e-skills and 

addressing skill shortages have been high on the agenda of the European Commission 

and EU member states. Such initiatives have strongly focused on policies to improve 

e-skills throughout Europe. Examples include: 

¶ The emphasis on skills development and lifelong learning within the European 

Employment Policy. 

¶ The European Commissionôs Action Plan for Skills and Mobilityôs (2002) 
focus on developing an adaptable, skilled and mobile workforce for a dynamic 

knowledge-based economy. 

¶ The CareerSpace development of core generic skills profiles, for which the 

ICT industry was experiencing skill shortages 

¶ The ñInvesting in People and Skillsò objective of eEurope (2002), with 

specific emphasis placed on ICT digital literacy skills, education and training 

on ICT, and European certification of basic ICT skills. 

¶ The eEurope (2005) initiativeôs policy actions including for example 

implementing e-learning programmes and re-skilling for the knowledge 

society. 

¶ The European Commissionôs DG Enterprise and Industryôs ñGoDigitalò 

initiative call for collaborative initiatives between industry and academia to 

define ICT skills requirements, and the development and implementation of an 

SME training programme. 

¶ The European Commissionôs Europe (2020); Digital Agenda for Europe 2010 

ï 2020, with an emphasis on enhancing and implementing long-term e-skills 

and digital literacy policies within Member states. 

¶ The European Commissionôs launch of óGrand Coalition for Digital Jobsô. 

 

Definitions 

It is worth highlighting at this juncture, that there is no single agreed definition for an 

ICT professional. Different countries and organisations have differing views on the 

topic. For the purposes of this project, the following definition as outlined in the table 

below, derived from a previous report on ICT professionalism (2012), is used. 



Definition: ICT Professionals  

¶ Possess a comprehensive and up-to-date understanding of a relevant body of 

knowledge
 
 

¶ Demonstrate on-going commitment to professional development via an 

appropriate combination of qualifications, certifications, work experience, non-

formal and/or informal education 

¶ Adhere to an agreed code of ethics/conduct and/or applicable regulatory 

practices, and  

¶ Through competent practice, deliver value for stakeholders. 

The term relevant body of knowledge encompasses the requirement for a broad and 

deep knowledge base, which is up-to-date, accommodating both a common ICT 

body of knowledge, and pertinent specialist knowledge and skills. Professional 

development focuses on improving professional competence in a professional role, 

with the objective of enhancing personal performance and career progression 

opportunities. It can encompass both technical aspects (e.g. keeping abreast of 

latest technological trends) as well as non-technical aspects (e.g. developing better 

presentation skills). Professionals are accountable to themselves, the ICT 

profession and society, through an agreed code of ethics/conduct or applicable 

regulatory practices. Competent practice communicates the concept of quality of 

products and services being delivered by practitioners. 

Table 6: Definition of an ICT professional 

To avoid confusion, it is worth emphasizing that this report does not consider ICT 

end-users skills. Clearly, ICT professionals possess some end-user skills, but the 

focus here is primarily the examination of higher level e-skills required by ICT 

professionals, including for example software design, enterprise architecture, 

infrastructure management, and data modelling. In terms of occupational categories, 

this definition can be thought of as including:  

¶ Core ICT practitioner skills 

¶ Management and business architecture skills 

¶ Other ICT technician skills 

However, it does not include: 

¶ ICT mechanics and manual workers skill 

¶ Non-ICT professionals working in the ICT sector 

Table 8 outlines the relevant ICT professional occupations according to ISCO-08 

(International Standard Classification of Occupations, 2008).  
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* Non-exclusive job code (includes both ICT and non ICT analysts). 

Table 7: Definition of ICT professional occupations based on ISCO-08 

categorisations (source: Empirica, 2013). 

Figure 2 illustrates a hierarchy of ICT skills, promoted by the European Commission, 

with the shape of the pyramid reflecting the relative prevalence of ICT end-user skills 

in comparison to e-Leadership skills and ICT Practitioner skills.  

 

Figure 2: e-Skills pyramid (source: European Commission DG Enterprise and 

Industry, 2011).  

skills
e-Business 

ICT prac titioner skills

ICT user skills

dig ital literac y

ICT user skills: these r epr esent the capabilities r equir ed for the 

ef fective application of ICT systems and devices by the individual. 

ICT users apply systems as tools in support of their own work. User 

skills cover the use of common softwar e tools and of specialised 

tools supporting business functions within industry. At the general 

level, they cover "digital literacy".

ICT practitioner skills : these ar e the capabilities r equir ed for 

resear ching, developing, designing, strategic planning, managing, 

producing, consulting, marketing, selling, integrating, installing, 

administering, maintaining, supporting and servicing ICT systems.

e-Business skills  (also called e-leadership skills ): these corr espond 

to the capabilities needed to exploit opportunities pr ovided by 

ICT, notably the Inter net; to ensur e mor e ef ficient and ef fective 

per formance of dif ferent types of organisations; to explor e possi -

bilities for new ways of conducting business/administrative and 

organisational pr ocesses; and/or to establish new businesses.
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Concluding remarks 

In order to move towards maturing of the ICT profession, the current service contract 

aims to investigate and identify potential areas of collaboration and cooperation 

between industry participants, academia, and governmental bodies, on an 

international basis. To date, many countries and regions have embarked on initiatives 

to tackle the deficit of e-skills and mature the ICT profession. Typically, although not 

without exception, these initiatives have been undertaken on a national or regional 

basis.  

Reflecting the global nature of ICT, this report aims to develop a better understanding 

of the international landscape for e-skills, documenting its current form, and the 

trends and factors that are influencing it. In doing so, there will be engagement with 

various stakeholders from many countries, in an effort to identify tentative options for 

collaboration in the longer term. In facilitating the exchange of stakeholder views on 

challenges, initiatives, and best practices, it is envisaged that the initiative will 

establish a positive, favourable environment for international cooperation in the 

longer term. 

The report also endeavours to examine the impact of globalisation on the demand for 

e-skills, more specifically through assessing the impact of offshoring. In the past, ICT 

offshoring was associated with the outsourcing of low-level ICT activities to lower-

cost economies. However, with the many changes taking place in the technological 

landscape such as the emergence of cloud computing, as well as fundamental shifts in 

the international educational landscape, suggest that the type of work being 

outsourced is evolving. In particular, the nature of work being offshored appears to be 

moving up the professional spectrum. Such changes are likely to influence the 

demand for e-skills within Europe. For this reason, the report shall also consider the 

nature of the future demand profile for e-skills in order to facilitate appropriate 

targeting of investment in e-skills within Europe. 
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CHAPTER 2: PROJECT APPROACH 

Introduction 

Figure 3 summarises the overall approach adopted in this service contract, indicating 

the key activities and outputs for each of two phases. 

 

Figure 3: Overview of the project approach 

This final report is a combination of key research findings from both óphase oneô and 

óphase twoô. Chapter 3 - Chapter 5 inclusive are óphase oneô deliverables; Chapter 6 ï 

Chapter 10 inclusive are óphase twoô deliverables, while Chapter 11 draws an overall 

conclusion to the study.   

Data sources: key stakeholder engagement activities 

This service contract draws upon the insight and knowledge of recognised experts via 

a series of surveys, interviews, and workshops. A broad range of stakeholder groups 

have been consulted including: 
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¶ ICT industry 

¶ ICT user organisations 

¶ Education providers, both academic and industry-based 

¶ Qualification and certification bodies 

¶ ICT practitioner organisations including informatics societies 

¶ Social partners 

¶ Standards organisations (e.g CEN) 

¶ Member states including policy makers/national e-skills bodies 

¶ European Commission 

The experts invited to participate are fundamental to the success of the work and their 

contributions have the potential to shape future policy initiatives on e-skills and foster 

the creation of a positive climate for international collaboration in this domain. 

During óphase oneô, emphasis was placed on understanding the current e-skills and 

ICT professionalism landscape on a global basis and identifying relevant policies and 

a tentative agenda for collaboration. In contrast, during óphase twoô, the emphasis 

focused on developing more concrete proposals for collaboration and developing 

support for the proposals. 

Stakeholders were engaged through various data collection methods including: 

¶ Surveys 

¶ Interviews (1:1 and focus group) 

¶ Workshops 

¶ Websites (using partner websites) 

Note: Although the current research study is funded by the European Commission, it 

should be emphasised that this work is an initial, informal attempt to better 

understand the current international landscape for e-skills. It is not, and should not be 

construed as, a formal international outreach programme from the Commission 

requiring formal representation from all relevant partners.  

 

Related project initiatives 

During Q1 2013, the European Commission launched a series of related initiatives, 

and an open dialogue with these initiatives was maintained in order to avoid overlap 

and identify potential opportunities for collaboration. The following initiatives have 

been highlighted as being particularly relevant: 

¶ Monitoring and benchmarking e-skills policies and partnerships (2013) 

¶ Development of European guidelines and quality labels for new curricula for 

e-leadership skills (2013-2014) 



Page | 38 

 

¶ Policy support programme for the grand coalition for digital jobs  

 

Project events 

Two main stakeholder events, linked to this project, were held: 

¶ International e-skills and ICT Professionalism Workshop: This workshop 

gathered approximately 25 representatives from national e-skills bodies and 

related experts to discuss e-skills and ICT professionalism. Each participant 

provided an overview of the problem space from his/her own regional/industry 

perspective, highlighting examples of recent initiatives and best practices, in 

order to facilitate a common understanding of the challenges facing the ICT 

profession and identify tentative areas for collaboration that can be explored 

further. 

¶ International e-Skills Conference: A dissemination event, with approximately 

120 participants took place during March 2014, and promoted the main 

service contract findings and recommendations to interested policy makers 

and key stakeholders. 

Project deliverables 

Key project deliverables include: 

¶ óPhase Oneô Report: ñThe international dimension of e-skillsò 

¶ óPhase Twoô Report: ñThe impact of globalisation on e-skillsò 

¶ Final Report: ñThe international dimension of e-skills and the impact of 

globalisation on e-skillsò 

¶ Project Brochure in all 23 official languages of the European Union 

¶ Conference Report 

CHAPTER 3: DESKTOP RESEARCH 

Introduction 

This chapter provides an overview of the current ICT professionalism and e-skills 

landscape based on desktop research. It considers: 

¶ The landscape for e-skills  

¶ The landscape for ICT professionalism 

¶ Major global technological, social and economic trends and developments  
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¶ The impact of globalisation on e-skills  

The debate relating to ICT professionalism and e-skills is complex, comprising 

numerous issues and emerging trends, with many differing views held by multiple 

stakeholders across geographic borders. The review presented in this chapter 

highlights many of the key issues, and where practical and relevant, it makes 

reference to specific national and regional perspectives.  

 

 

Figure 4: Wordcloud illustrating current challenges facing the ICT profession. 

A key component of this current research includes a series of country profiles 

showing the current landscape for e-skills and ICT professionalism for each European 

member state, as well as a select number of non-European countries. These country 

profiles are broken down by Bodies of Knowledge, Professional Ethics, Education 

and Training, and Competences. Appendix A provides detailed content for each 

country. In particular, it has identified a broad range of initiatives that could act as 

valuable examples of best practice.  

e-Skills landscape 

This section describes the current landscape for e-skills, describing challenges, issues, 

trends and initiatives. 

The ICT skills gap 

Skilled workers are the bedrock of successful companies. A recent survey of 1700 

CEOs worldwide identified that human capital rated above all other factors as the 

source of sustained economic value (IBM, 2012). 
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Figure 5: Sources of sustained economic value identified by CEOs (Source: IBM, 

2012) 

In todayôs knowledge-based economies, technology is a key enabling factor for 

communication, innovation and efficiency. However, across many global economies, 

the demand for workers with relevant e-skills is intensifying, and supply is failing to 

meet this demand. An Empirica survey of CIOs and HR managers in eight European 

countries (2012) estimated the demand for e-skills (ICT professionals and 

practitioners) across the EU at 274,000. This includes 73,000 vacancies for ICT 

management, architecture and analysis skills, and approximately 201,000 for ICT 

practitioners.  

The demand structure is also visible in employment broken down by occupations, 

with some marked changes. While the overall ICT workforce grew by 1.8% between 

2011 and 2012, the increase in management, business architecture and analysis level 

jobs was 8.5%, and in ICT practitioners at professional level (ISCO level 2) it was 

3.7%. At the same time, ICT practitioners at technician or associate level fell by 

3.9%, with core technician groups (ISCO 35) down 2.5% and industry and 

engineering ICT technicians down 5.1%. 

Three scenarios were prepared in the course of a recent study (European Commission, 

2013h). One represents the most likely - and most optimistic - future. Alongside this, 

a stagnation scenario assumes a less favorable future, and a 'disruptive boost' scenario 

envisages demand rising because of ICT-based disruptions of one or more industries. 

The first scenario assumes modest economic growth (European GDP increasing from 

1.0 % annual growth in 2012-2015, then 1.7 % a year in 2015-2020) and moderate IT 

investments (2.2 % p.a. growth until 2015, 3.0 % in the rest of the decade). IT 

investments will be largely driven by rapid diffusion of mobile devices, apps, cloud 

services and other new delivery models. Significant growth is foreseen for big data 

applications and services through to 2020. This scenario would imply modest job 

growth of 100,000 until 2015, with a structural shortage of 509,000 caused by lack of 

available talent. It also suggests that 509,000 jobs could be created if the skills were 
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available. The bottlenecks are largest in the UK, Germany, and Italy - which together 

would account for 60% of all vacancies in Europe. 

 

Figure 6: ICT workforce development and ICT worker demand potential in 

Europe (EU27) 2012 ï 2020 (main forecast scenario). (Source: Empirica, 2013). 

This growing trend of ICT vacancies coincides with a period of high unemployment, 

suggesting a break with the norms expected under the Beveridge curve, thus implying 

decreasing efficiency in the labour markets. Examination of the literature pertaining 

to many other regions paints a similar picture relating to the existence of an ICT skills 

gap as outlined previously at the start of this report. The picture is even more 

alarming when examining the situation for new emerging technologies. An IBM 

survey of 1200 IT and business decision-makers across 13 countries indicated that 

two-thirds believe that mobile, analytics, cloud and social technologies were 

strategically important, but only one in ten organisations have all the skills it needs, 

with 25 percent reporting major skills gaps in each area, and 60 percent reporting 

moderate to major shortfalls (IBM Center for Applied Insights, 2012). 

However, there are also some caveats worth mentioning as different perspectives on 

this matter exist. Estimating demand for e-skills on a national/international basis is a 

complicated task, as different countries use different categorisation schema for 

identifying job roles. As a consequence, obtaining accurate numbers, particularly for 

job types that did not exist when the categorisation schemes were originally 

introduced, is difficult. As such, estimates should be used as a general indicator of 

demand, and examination of trends is possibly more revealing than absolute numbers.  
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Where demand for ICT practitioners is outstripping supply, economics theory 

suggests that salaries should be increasing. However, in some countries, this 

accompanying pattern does not appear to be taking place. For example, the Economic 

Policy Institute states that over the period 2000 to 2011, the average hourly wage for 

US workers possessing at least a bachelorôs degree in computer and math occupations 

rose less than half a percent per year (Economic Policy Institute, 2012). It could be 

argued that the recessionary climate is impacting on employeeôs propensity to change 

job, thereby reducing the inflationary salary trends. 

However, a blog article in the Harvard Business Review (Wadhwa, 2013) presented 

an opposing view, casting doubts on the EPI report and similar views. It offered three 

reasons arguing against those who rejected the notion of a skills gap and the need for 

immigrant workers:  

¶ Lack of worker mobility: The US has amongst the highest rates of home 

ownerships, making it difficult for workers to move particularly when demand 

for skilled workers is highest in areas with very high house prices (e.g. Silicon 

Valley, New York). Reinforcing this argument, such locations are among those 

with the lowest unemployment rate. These factors help explain why some 

regions are experiencing high unemployment but others are experiencing a lack 

of skilled workers. 

¶ Wages: Some sources have suggested that H1-B immigrants were ñcheap 

labourò brought in to suppress local salary conditions. However, Wadhwa 

(2013) points to research from the Brooking Institute, suggesting that the areas 

with most H1-B requests were experiencing greater wage growth than other 

areas, and that H1-B workers were typically paid more than US-native born 

workers with similar educational attainment. 

¶ Invention: Wadhwa (2013) also points to two related research publications 

indicating that locations with higher concentrations of immigrant college 

graduates and H1-B visa holders witness higher levels of innovation/invention 

(as measured by patents).  

It is also important to note that the skills most in demand change frequently, 

especially in ICT, and workers do not always up-skill accordingly. As such, some 

highly-skilled workers remain highly skilled, but are skilled in the wrong 

technologies, and therefore viewed unemployable by prospective employers. 

Together, these elements suggest why on the one hand, employers are demanding 

more skilled workers, while at the same time, there are a number of skilled workers 

unemployed. 

While radically increasing the supply of ICT graduates might seem a logical response, 

policymakers must also take into consideration the costs involved, the relative rigidity 

of the current education infrastructure, and the fact that even with increased 

throughput, there would be a lag of at least three years before the first graduates of 

any such initiative would be ready for the marketplace. In addition, there are many 

concerns voiced by employers as to the quality of graduates currently being delivered 

to the marketplace. For these reasons, many countries are now investigating a broader 

range of policies to increase the supply of skilled ICT workers. 
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Threat to ICT jobs from automation / Hollowing out of skills 

In 1930, the economist John Maynard Keynes wrote ñWe are being afflicted with a 

new disease of which some readers may not yet have heard the name, but of which 

they will hear a great deal in the years to come, namely, technological unemployment. 

This means unemployment due to our discovery of means of economizing the use of 

labour outrunning the pace at which we can find new uses for labour. But this is only 

a temporary phase of maladjustment" (Maynard Keynes, 1930). Many are familiar 

nowadays with the notion of ótechnological unemploymentô, many expect its 

influence to increase, and some are now questioning if the period of adjustment will 

only be temporary.  A survey published by the Economist Intelligence Unit (2010) 

suggested that 67% of respondents expect a growing proportion of roles to be 

automated. 

When the Luddites protested against the new automated looms in the early 19
th
 

century, they were demonstrating their opposition to the technology that they believed 

threatened their jobs. In practice, however ï at least in the US ï the numbers in 

employment at the end of each decade increased through to the end of the 20
th
 

century, reinforcing the notion that new jobs would replace old jobs and ways of 

working. However, there are no guarantees that this pattern will prevail, and 

technological unemployment may represent a far greater threat to employment 

prospects than for example, the threat from offshoring.  

In 1966, the US Presidential Commission on Technology, Automation and Economic 

Progress concluded that ñtechnological progress may induce demand for very skilled 

and highly educated people in numbers our society cannot yet provide, while at the 

same time leaving stranded many of the unskilled and poorly educated with no future 

opportunities for employmentò (Stewart, 2013). Increasing numbers of economists 

today seem to align with this view, suggesting that the real challenge will be polarized 

employment levels, potentially brought about by differing levels of education and 

skills. 

Mooreôs Law is the prediction of Intel co-founder Gordon Moore that the number of 

transistors on a chip will double approximately every two years. Reflecting this trend, 

ICT continually evolves and changes form on a scale and rate that is unprecedented. 

In describing the law of accelerating returns (Kurzweil, 1999), the rate of change 

initially seems small, but due to the exponential nature of growth, it rapidly yields 

capabilities that become increasingly overwhelming in their potential application. The 

notion is further examined in ñRace Against the Machineò (McAfee & Brynjolfsson, 

2011) when they consider the possible implications of technological advancement 

encroaching on employment opportunities in the US. As evidence of this change, they 

point to the increasing disconnect between US productivity and employment. 
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Figure 7: US productivity and employment (Rotman, 2013) 

There is also evidence of this impact in other countries. According to NASSCOM, in 

2003 approximately 38,000 engineers were needed to earn $1bn; in contrast, in 2012 

only 20,000 are needed to earn each additional $1bn in revenue. This statistic can be 

taken to show how India is moving up the value chain curve; but it is also interpreted 

in some quarters as an indication of the increasing levels of automation (Mishra, 

2013). A recent report identified the automation of knowledge work (a type of work 

currently undertaken by 9% of the global workforce) as one of the disruptive 

economic changes that is likely to influence the way future society operates 

(McKinsey Global Institute, 2013). David Autor posits that ñrecent computerization 

has substituted for low skill workers in performing routine tasks while complementing 

the abstract, creative, problem-solving, and coordination tasks performed by highly-

educated workersò. Figure 8 illustrates this inverted bell-shape curve. 

Panel A:                 Panel B: 

   

Figure 8: Smoothed changes in employment (Panel A) and hourly wages (Panel 

B) by skill percentile, 1980-2005 (source: Autor and Dorn, 2013). 

The source of this growing income inequality and increasing employment polarization 

(i.e. concentration of employment in the highest and lowest paid occupations) is often 

attributed to the combined effects of rapid technological change and expanding 

international trade. According to Autor et al (2013) ñthere is also a growing sense that 

trade and technology are a unified force affecting labour marketsò. 

ACM recently discussed the notion that advances in artificial intelligence and robotics 

could have significant repercussions for future employment opportunities (Ford, 
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2013). Ford suggested that the routine nature of most jobs, even ñhigher-wage white 

collar jobs will be increasingly susceptible to software automation and machine 

learningò. If such a pattern is borne out, the shape of the curve could become even 

more pronounced. Some of the retail, service oriented jobs might also disappear if 

Fordôs viewpoint is confirmed, for example, from a technical perspective, fast-food is 

simply a form of ójust-in-timeô manufacturing, with the same potential for automation 

opportunities to be realized. 

IT infrastructure management services (one of the most commonly cited types of IT 

offshoring) is particularly vulnerable to disruption by automated systems according to 

Sid Pai of ISG, who stated ñif I can use a piece of software to do the work for me, 

then I donôt need to ship that work over to India...thatôs the real threat to the IT and 

business process services industryò (Swabey, 2013a). Possibly recognising the 

potential impact of automation, Infosystem (a major provider of IT outsourcing 

services) signed a partnership agreement with IPSoft (a provider of autonomic IT 

services) in 2013, and this partnership will include collaborating on an Autonomics 

Centre of Excellence, that will focus on developing technical competences and 

training 5,000 Infosystem employees in the discipline of autonomics. 

On a much smaller scale, O2 is already using business process automation software to 

reduce its dependence on offshore workers and automate a small number of its 

processes (Flinders, 2012). Quocirca estimate that 30% of an IT teamôs time is spend 

on low level tasks such as responding to minor user incidents, carrying out routine 

procedures or checking for errors (Tarzey & Longbottom, 2012). Reflecting this 

pattern, systems integrators could become the biggest users of automation software. 

However, Ovum predict that while automation via software robots may prove 

disruptive in the longer term and ultimately deliver significant cost savings in service 

delivery, the current solutions are too immature, and they therefore state that 

ñsoftware robots will not ring the death knell for offshoringò (Ovum, 2013). Ovum 

argue that the pace of change in IT services and business processes (including 

regulatory and compliance guidelines, customer demands, technology advancement, 

integration dependencies, disperse stakeholder locations) is too rapid to support fully 

automation at this point in time. This relative level of immaturity of the solutions and 

a lack of industry standards suggest that take-up of the software will be slow, at least 

in the short term, and restricted to specific narrowly defined tasks. 

 

Women in ICT 

In OECD countries, women now account for less than 20 percent of ICT specialists 

(Tandon et al, 2012). Within Europe, women make up less than 30 percent of the ICT 

workforce (European Centre for Women and Technology / The Parliament, 2013). In 

the US, the National Maths and Science Initiative (NMSI) reports that men over the 

age of 25 held 87 percent of bachelor's degrees in engineering fields. In the work 

environment in the US, the situation is equally poor - only 23 percent of workers in 

STEM (Science, Technology, Engineering and Mathematics)-related jobs are women, 

even though women constitute 48 percent of workers in all occupations (Warrior, 

2013), suggesting there is considerable effort required in order to attract women to the 

technical work environment. The situation is even more pronounced when advancing 
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the organizational hierarchy. The NCWIT report (2010) suggests that women hold 

just 9 percent of IT management positions, and accounted for only 14 percent of 

senior management positions (when including non-technical departments) at Silicon 

Valley start-ups. These findings provide some cause for concern. The blue line in 

Figure 9 outlines the percentage of computing undergraduate degrees being awarded 

to women in the US. Unlike other science subjects, the pattern for women indicates a 

negative trend, and the figures indicate a rapid decline from 35% in the mid-1980s to 

fewer than 20% in less than ten years. Some observers have referred to this as the 

ñincredible shrinking pipelineò (Camp, 2012). Director of Engineering at Facebook, 

Jocelyn Goldfein remarked ñthe numbers are a challengeé.there are just fewer 

women graduating [as Computer Science majors] and fewer women in the industryò 

(Cohen, 2013). 

 

Figure 9: Percent of undergraduate degrees awarded in the United States to 

women in different science and engineering fields (Source: ACM Inroads 2012). 

Aside from the low numbers of women entering the profession, there is also some 

evidence to suggest poor levels of retention. A HBR article, óStopping the Exodus of 

Women in Scienceô (Hewlett et al, 2008), found that the opt-out rate of women from 

full -time work as scientists, engineers and technologists was remarkably high. Over 

time, 52% of women in these roles quit their jobs, with the majority leaving the 

profession in their mid to late thirties and not returning in the future. 
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Figure 10: Female attrition from scientific professions in the US (source: 

Hewlett, Buck Luce, & Servon, 2008). 

As is evident from the red line in Figure 10, efforts to cut the rate of attrition by just 

25% would make substantial inroads into increasing the number of women in the 

profession in the longer term. The same report estimated that by cutting the rate of 

female attrition by 25%, approximately 220,000 highly skilled workers would be 

added to the labour market. Given the critical importance of workers with such skills 

in the global economy, this potentially represents an important source of economic 

competitiveness.  

Increasing female participation in the ICT workforce is important. Given the low 

levels of women in ICT in Europe, a significant increase in participation could make 

large inroads into plugging the current skills gap. Further, women should be 

represented equally in the workforce and have the same opportunities as men to 

participate in the profession. To have such differing levels of participation suggests 

that there may be some implicit discrimination present that is dissuading women from 

working in this field. From a quality perspective, it is important that ICT project 

teams are diverse, as there is evidence to suggest that the diversity of the individuals 

contributing to a project enhances the quality of solutions delivered (Eney et al, 

2013). The situation of women in ICT differs in other parts of the world. Examination 

of the statistics for certain developing countries suggests a more positive outlook, in 

that there is a greater percentage of women working in ICT. For example, an ITU 

study on women in ICT reports ñwomen account for about 65 per cent of the total 

professional and technical workers in IT services and IT-enabled services in the 

Philippines. In India, women make up 30 per cent of the IT services and IT-enabled 

workforce - a much higher rate of female participation than in the services sector in 

general - and this share is expected to grow to 45 per cent by 2010ò (Tandon et al., 

2012). However, there are also some concerns raised relating to the type of work that 

is being undertaken by women (Cabrera-Balleza, 2005). More specifically, Business 

Process Outsourcing (BPO), the service segment of ICT work, is the single largest 

employer of women. The types of work undertaken in BPO include service call 

centres, helpdesk, and financial services transaction processors. In many instances, 

the type of work undertaken does not require specialised ICT skills, and therefore, it 
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has been argued, does not reflect womenôs true participation in the information 

society. There are many challenges related to womenôs participation in the ICT 

workforce. Nancy Hafkin, former chief of the Development Information Section, 

UNECA, identified four broad categories impacting on the ñleaky pipelineò (Cabrera-

Balleza, 2005): 

¶ Cultural and attitudinal barriers, such as perceptions about the role and status 

of women; 

¶ Situational barriers that include lack of family commitment, lack of partner 

support and living in rural or isolated areas; 

¶ Qualification barriers such as lack of formal math and science education or 

experience in computer programming skills;  

¶ Institutional barriers that block womenôs access to science and technology 
education. These include the lack of female teachers and assumptions of male 

teachers about capabilities of women students; inflexible admissions, selection 

and entry requirements which do not take into account womenôs varying 

educational backgrounds, approaches and abilities; and heavy attendance 

requirements for practical skills and laboratory work which are more difficult 

for women to meet in view of their family and domestic responsibilities. 

However, there is also some evidence to suggest that the situation may be changing - 

for example, according to a senior VP within Genpact, an Indian business processing 

company, ñthe impact of globalisation is very high in the organisational hierarchy, 

especially at the mid-management level, as the percentage of male and female 

employees is roughly the sameò (Lamont et al, 2013). 

However, making substantive change is likely to take time. A 2012 ITU report 

reaffirms the gender segregation, with women strongly represented in the lower level 

ICT occupations but lacking in the more senior levels. The report found that women 

accounted for 30% of operations technicians, but only 15% of managers and 11% of 

strategy and planning professionals. 

Although not specific to ICT, a survey cited in Harvard Business Review suggested 

that, for highly educated workers, womenôs incomes are more comparable to menôs in 

developing countries: ñ42% of highly educated women earn as much or more than 

their spousesò (Hewlett and Rashid, 2010). For China, the figure was 39% and for 

Brazil 40%. In contrast, for the US, the figure was only 25%. Similarly, the 

percentage of women entering universities in developing countries is remarkably 

high: 60% in Brazil, and 47% in China. In Russia, 86% of women aged 18 to 23 are in 

tertiary education (Hewlett and Rashid, 2010). 

Attitudes of women in developing countries also appear to be different. The same 

HBR survey identified that 85% of women respondents in India class themselves as 

very ambitious; in Russia and China, the figures were 63% and 65% respectively. In 

contrast in the US, only 36% considered themselves very ambitious. Unfortunately, 

there is also a greater perception of sexual discrimination in the workplace in 

developing countries. 
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Figure 11: Treatment of women in the workplace. (source: Hewlett and Rashid, 

2010). 

Gender attitudes to technology also appear to exist among millennial (young people 

aged 18-30), according to Telefonicaôs Global Millennial Survey in 2013 (Telefonica, 

2013), which polled over 12,000 young people across 27 countries.  Male respondents 

believed more strongly that technology had an influence in shaping their outlook in 

life (39% of males compared to 22 percent of females) and that technology is the most 

important area of study to ensure future personal success (42 percent of males versus 

29 percent of females). Given the growing importance of ICT in the workplace, the 

fact that young women appear to gauge technology as less important suggests that 

negative perceptions of technology continue to exist among young women, and this 

may potentially impact on their propensity to enter technology-based roles.  

Improving the image of the profession 

One of the difficulties in increasing supply of ICT skilled workers is the negative 

perception of the ICT profession held by many individuals. This is an important 

concern if the number of people considering entering the profession is to be increased. 

Highlighting the decline in the provision of ICT graduates in Australia, Adam 

Redman of ACS comments that ñten years ago, more than 10,000 students chose to 

study ICT at universityò (Griffith, 2013); nowadays ñthere are only 4500 students 

studying IT at university, and not all of them graduateò (Talevski & Osman, 2013). 

It has been suggested that there is a need to improve the image of ICT professionals, 

highlighting the diverse, multi-disciplinary, business-oriented opportunities afforded 

by the profession. This should be targeted at all stages of the pipeline ï from 

schoolchildren, to students, to graduates, to experienced workers in other professions, 

to the unemployed. This message needs to be communicated widely as it is important 

that everyone, even people not working in ICT, recognise the different role now being 

undertaken by ICT workers. 
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The recent code.org video, featuring the line ñgreat coders are todayôs rock starsò, is 

one recent and very successful example of this (garnering over twelve million views 

on YouTube in under two weeks). Although this targeted the specific field of coding, 

rather than the wider ICT profession, it has helped to reinforce positive messages 

about working in ICT. However, effecting cultural change takes time and effort, and 

many more initiatives will be required to achieve any kind of meaningful and 

prolonged success. 

Increasing the supply of e-skilled practitioners 

Many economies are experiencing shortages of e-skilled practitioners. Increasing the 

supply of ICT graduates within the tertiary level education system is one solution to 

the above problem, but in practice, the time taken for a student to pass through the 

process is typically 3-4 years. Moreover, the scalability of the current educational 

system is limited. To address this challenge, governments and industry are 

contemplating alternative mechanisms to address the immediate shortage of e-skilled 

practitioners, such as the provision of intensive industry-driven courses addressing 

particular employer demands. Such courses are typically targeted at young, 

unemployed as well as experienced workers looking to re-skill to meet emerging 

requirements for e-skills in the workplace.  

Dr Jonathan Liebenau of London School of Economics presents an alternative to 

focusing on increasing the supply side (Liebenau et al, 2012). Rather than increasing 

the number of ICT practitioners, and certified training facilities, Liebenau et al, 

recommend better use of existing skilled personnel.  In order to achieve this, he 

recommends: 

¶ Promoting self-learning and in-house training, and harnessing the benefits by 

fostering more extensive utilisation of developing skills.  

¶ Emphasising the coordination, co-invention and multiplier effects of ICT in 

adapting business routines.  

In essence, the proposed focus is on establishing a workforce that is capable of 

adapting to the changing market conditions and the expectations of employers, 

thereby supporting firms in harnessing ICT for productivity gains and innovation. 

Such changes will require significant cultural changes in the workforce and an 

underlying educational infrastructure (for example MOOCs) to facilitate the required 

level of self-skills learning. 
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European initiative: Grand Coalition for Digital Jobs 

On 4-5 March 2013, the European Commission launched the Grand Coalition for Digital 

Jobs, a large-scale multi-stakeholder partnership, with the aim of increasing the overall supply 

of digitally skilled professionals and to better match supply and demand of digital skills. The 
focus of the coalition is on concrete actions that can be implemented in the short term with 

high local impact, building on and scaling up on-going programmes and best practices. 

The objectives of the actions include: 

¶ Improve the image and attractiveness of ICT careers 

¶ Offer training packages co-designed with the ICT industry 

¶ Offer more aligned degrees and curricula at vocational and university level education 

that will respond to the needs of students and the industry 

¶ Improve recognition of qualifications across countries by stimulating take-up of a 

European certification scheme for digital skills of ICT professionals, based on the 

existing e-Competence Framework 

¶ Reduce labour market mismatches by stimulating mobility 

¶ Stimulate digital entrepreneurship by liaising with Start-up Europe, a single platform 
for tools and programmes supporting people wanting to set up and grow web start-ups 

in Europe 
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Reflecting the importance of the reach and ambition of the Grand Coalition initiative, it was 

launched at an event in Brussels hosted by President Barroso, Vice Presidents Neelie Kroes 
and Antonio Tajani, and Commissioners Laszló Andor and Androula Vassiliou. The success 

of the initiative however, is entirely dependent on the level of traction and support that it 

acquires from stakeholders in industry, academia, and government. At the launch event, a 

number of organisations made pledges to create ICT jobs and training opportunities. 
However, these initiatives will not be funded by the Commission ï they are entirely industry-

driven.  

Following an open tendering process, in Q4 2013, a consortium was tasked with facilitating 
the realisation of the goals of the coalition, helping to identify best practices, and 

communicate and scale successful initiatives across the region. However, its success will 

depend entirely on the support of the many stakeholders involved. 



National initiative: Tech Skills Partnership (UK) 

In the UK, an industry-led consortium, Tech Skills Partnership, is responding to a (tendering) 

call from the UK government to create jobs, raise skills, drive economic growth and bid for 

funding through a new initiative, the Employer Ownership of Skills Pilot (potentially worth 
up to £340m in matched funding). The consortium includes organisations such as Accenture, 

BT, O2, Microsoft and other large and small organisations. 

The proposals are likely to focus on the following four areas: 

¶ Establishing an increased pipeline of talent 

¶ Setting new standards for apprenticeships 

¶ Enabling employers to define and recognise the educational courses and training they 

value 

¶ Creating an effective skills ecosystem for the information economy 

(See www.techskillspartnership.com for more details) 

If successful in their bid, this could provide a useful example for other countries faced with 

similar challenges. 

 

Primary and secondary education 

Improving ICT education is key to improving the pipeline of e-skilled workers in the 

longer term. If children are discouraged from learning ICT at school, it will be more 

difficult  to encourage them to consider a career in ICT in the future. Moreover, given 

ICTós importance to all companies, not just ICT companies, it seems essential that all 

children should be encouraged to acquire the relevant skills and knowledge in order to 

foster economic growth. 

In examining the teaching of IT to primary and secondary education students, a recent 

report remarked that ñinformatics education, unlike digital literacy education, is 

sorely lacking in most European countries. The situation has paradoxically worsened 

since the ó70s and ó80sò (Informatics Europe & ACM Europe Working Group, 2013). 

In this respect, it is important to differentiate digital literacy (a set of basic skills 

providing fluency in the use of computer tools and the internet) from informatics (the 

science behind information technology, and a cross-disciplinary field underlying 

todayôs scientific, engineering and economic progress, encompassing concepts such 

as algorithms, data structures and computational thinking). By focusing on digital 

literacy, there is the risk that society will be skilled in consuming technologies, but 

incapable of building on and developing new technologies, thereby posing a threat to 

Europeôs continued economic wellbeing given the critical importance of IT. To 

counter such threats, the aforementioned report argues that ñinformatics education 

must become, along with digital literacy, an obligatory part of general educationò. 

However, the report also recognises that the current shortage of informatics skills 

among teachers seriously impedes plans to teach informatics at schools, and therefore 

suggests various kick-start initiatives aimed at encouraging links between industry 

and schools to provide the necessary skills to teachers.  

The problem of school curricula that fail to provide a solid understanding of ICT is a 

common issue, not unique to Europe, and many countries are now embarking on new 

initiatives to change the situation. In the US, less than 5% of K-12 (kindergarten to 

http://www.techskillspartnership.com/
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age12) schoolchildren are exposed to computer science programmes (Roizen, 2013). 

However, in the absence of formal school educational initiatives, many independent 

initiatives have been launched by individuals passionate about bringing change to this 

domain, such as Coderdojo and Code Club World. 

However, some moves into formal education are taking place at an ever-younger age. 

In Estonia, a new program called Progetiiger (Programming Tiger) has been launched 

to teach all children between 1
st
 grade and 12

th
 grade a basic understanding of 

computer programming, and knowledge of how to create their own web and mobile 

applications. The teaching occurs either in classes or in hobby clubs. In the pilot in 

2012, 30 primary school teachers completed the training course and more teacher 

training was planned for 2013. The organization operating the courses (Tiger Leap 

Foundation) now also provides courses to facilitate teaching of technology at 

kindergarten. 

The UK government has also recently announced its intention to dramatically alter the 

Computing curriculum in schools in 2014, with the intention of teaching children in 

Key Stage 1 (ages 5-7) how to ñcreate and debug simple programsò and ñunderstand 

what algorithms areò. In the US, ACM and code.org have recently announced a 

partnership to promote the teaching of informatics to children in US schools (Roizen, 

2013), and the Computer Science Teachers Association (CSTA) has a number of 

initiatives in place, notably the Computer Science Principles course, aimed at 

addressing the current gaps. 

A 2011 study of international education programmes (Jones, 2011) assessed the 

current state of education in each country. Some key findings include: 

¶ Israel was regarded as having ñthe most rigorous Computer Science high school 

program in the worldò with the curriculum receiving regular updates.  

¶ In India, computing education was not mandatory, and was an elective for 

children in 9
th
 grade (approx. age 14), but there was no formal curriculum for 

1
st
-8

th
 grades. {Update: to address this gap, a new Computer Science curriculum 

for K-12 schools was published by the Indian Institute of Technology, Bombay 

in June 2013 (Iyer et al., 2013)}.  

¶ South Korea was identified as having a long tradition of teaching computing in 

schools. Computing Science was being taught in approximately one third of 

middle and high schools. 

Continual re-skilling / Lifelong learning as a requirement 

Jacques Delors wrote ñthe concept of learning throughout life thus emerges as one of 

the keys to the twenty-first century. It goes beyond the traditional distinction between 

initial and continuing education. It meets the challenges posed by a rapidly changing 

worldò (Delors, 1996). 

ICT continually reinvents itself ï new hardware, new software, new platforms and it 

is this rapid pace of change that helps drive innovation and increased productivity in 

organisations. At the same time, these changes also demand new skills from ICT 

practitioners. Interestingly, many graduates have high expectations of receiving 
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training in their first jobs, and often the type of training that is offered by employers is 

perceived as a point of differentiation for graduates (Smith and LaVelle, 2013).  

However, over time, most ICT practitioners develop a suite of skills and knowledge 

that help to keep them employed. As a consequence, it is rare for employers to offer 

additional training opportunities to experienced professionals. Given the dynamic 

nature of ICT, it is possible that this mindset will have to change. Craig Barrett, a 

former chief executive officer of Intel Corporation, famously remarked that ñthe half-

life of an engineer, software or hardware, is only a few years.ò  

Many organisations currently rely on replenishing their skill sets through the 

recruitment of new graduates. However, if offshoring of lower-level positions 

becomes a more common occurrence, the availability of fresh talent will decline ï 

potentially impacting on the need for up-skilling of existing practitioners or increasing 

reliance on outsourcing. Whereas traditionally engineers may have moved into a 

different role after a period of years (in some cases, a managerial role), this will not 

always be possible in an economy that is not continually expanding. For this reason, 

workers will need to continually update their skill sets to remain competitive. 

In the past, the task of remaining skilled was complicated. It depended on employers 

wanting to provide funding for training. In some cases they were unwilling to do so, 

on the grounds that it may have increased the probability of the employee leaving the 

firm. With the increasing availability of online education (particularly MOOCs) and 

equally importantly, the increasing levels of recognition of such tuition, it is probable 

that ICT practitioners will have access to an unparalleled array of educational 

resources. However, it is also likely that keeping oneself up to date will become a 

necessity demanded of all practitioners in order to remain competitive. 

Expectations of academia versus industry 

Some industry voices are critical over the quality of tertiary education graduates due 

to the difficulties experienced when graduates transition from university to industry. 

There have been many studies in this domain. The following table, adapted from a 

presentation by Leeuwen (2009), highlights many of the key aspects: 

UNIVERSITY focus INDUSTRY focus 
Computer science Software and systems engineering 
Concepts of the present and the future Concepts of the present 
Knowledge and academic skills Skills in the technologies being used 
Frontier research Concrete results  

Table 8: University versus industry focus 

There are also many questions to be answered regarding the quality of graduates. For 

example, the World Economic Forum and Boston Consulting Group report (2011) 

suggests that due to the uneven quality of education systems, only 25% of Indian and 

20% of Russian professionals are currently considered employable by multinationals.  

The European Commission recognises as key the improved industry/academia 

alignment, and there have been numerous reports and events calling for closer 

collaboration between the two sides. More recently, at the meeting of the 

Competitiveness Council in Vilnius (July 2013), the Lithuanian research and 

education minister Danius Pavalkis (chair of the council), remarked ñIt is not for the 

http://topics.bloomberg.com/craig-barrett/
http://topics.bloomberg.com/intel-corp/
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education system to formulate what kind of professionals they will prepare, but the 

other way aroundéIndustry should say exactly what skills people should have in 

their armouryò. This comment underlines the belief that closer collaboration between 

industry and academia is an important factor in tackling the shortage of young people 

with business knowledge as well as scientific and technical skills. 

However, the situation is complex and there is unlikely to be a panacea for 

ñimproving alignmentò between industry, educators and students. For example: 

¶ School-leavers are not always best-informed about the type of university 

courses that are most likely to lead to future job success. As such, it is difficult 

for universities to market and develop courses in emerging domains such as 

óbig dataô and the óInternet of thingsô; or indeed in combination degrees (e.g. 

Finance/ICT). A consequence of this is that the courses employers rate highest 

are unsuccessful in attracting adequate numbers of students. In this respect, 

actions to create an international ranking of ICT-related university 

courses/establishments (based on graduate employability rates, salaries, etc. 

similar to the existing MBA course ranking schemes) might help school 

leavers to identify relevant courses with good employment prospects. 

Similarly, initiatives to increase awareness of relevant emerging careers in 

ICT to students and school careers advisors might help to increase uptake on 

such courses. 

¶ Historically, many employers provided graduate training programmes to help 

transition graduates into the workplace effectively. The availability of such 

programmes, particularly in Europe, has declined substantially in recent years, 

leading to some commentators in academia remarking that current employer 

expectations are unrealistic in that employers expect fully work-ready 

graduates, capable of delivering market-quality solutions. This, in turn, raises 

the question of the extent to which universities should even be attempting to 

create ñwork-readyò graduates rather than focusing on providing a more 

conceptual, theoretical grounding to students? What in essence, should be the 

role of an academic education? More specifically, some people question the 

importance of providing students with a broad education which has an 

enduring quality and which will hopefully facilitate students in the lifelong 

acquisition of skills, rather than focusing on providing students with the most 

in-demand ICT skills that may be out-of-date, by the time the student 

graduates. 

Resolving these differences of opinion is important. At present, some employers in 

Europe appear to be offshoring certain entry-level jobs to lower-cost economies due 

to their concerns over the availability of relevant ICT skills. While this provides an 

opportunity for firms to reduce costs in the short-term, it also has repercussions on the 

sustainability of the ICT skills pipeline in the longer term. If graduates are not 

provided with the opportunities to develop relevant experience in entry-level roles, 

they are unlikely to possess the knowledge and experience required for more 

experienced roles in the future. This in turn, has the potential to exacerbate the supply 

problem further, as future computing students are dissuaded from entering the 

profession due to concerns over possible prospects for employment on graduation.  
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For this reason, closing the gap between the expectations of employers and academia 

is essential e.g. better understanding and alignment of the roles played by academic 

education and workplace training; the engagement of employers in universities in 

defining curriculum, and providing guest lectures, placements, interview practice, 

careers talks and mentoring.  

Vocational education / apprenticeships 

A McKinsey report (2013) examining the global transition from education to 

employment for young people, identified that 60% of youths believe that óon-the-job 

trainingô and óhands-on learningô are the most effective instructional techniques, but 

less than half of that percentage are enrolled in curricula that prioritise such 

techniques (McKinsey Center for Government, 2013). In this respect, providing 

adequate guidance and information to students at the time of selecting relevant 

courses is likely to prove useful in closing this gap, and would also most likely 

increase the number of students choosing some form of vocational education 

(assuming the supply was available). Although not specific to ICT vocational 

education, Figure 12 highlights some of the challenges confronting vocational 

education, namely the fact that even though more people view vocational education as 

helpful for getting a job, it is perceived as being less valued by society. Educating 

parents and students on the nature of modern-day apprenticeships is likely to prove 

worthwhile in creating more positive views of such schemes. 

  

Figure 12: Attitudes to vocational education (Source: McKinsey Center for 

Government, 2013) 

In contrast, apprenticeships are often viewed positively by employers. A recent ICM 

study revealed that employers in England considered apprentices as 15 percent more 






























































































































































































































































































































































































































































