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1 Executive summary

The key objective of this study is belp redue innovation skills shortages, gaps and mismatches

in Europe, by providing sound, unbiased empirical evidesrc@ow the supply and demand for
different types of ICTelated skills is evolving in Europe under different s@monomic scenarios.

A sufficient skills base in this domain is an important enabler for competitiveness and innovation in
Europe. The evidenceetivered by this study shall encourage and facilitate the dialogue and
cooperation between policy makers and relevant stakeholders at the EU and national levels about
the implications and required actions to be taken to address current as well as argitiphills

gaps and shortages.

A special focus of the studyon higherlevel innovation skillswhich we cald $ S RSNE KA L) & |
next to the analysis of the supptiemand developments for ICT practitioner and ICT user skills.

Definition

Already in2004 the Europeand 1 A f £ & C2 NXzY Ay ASkils foaRuppeKrévakiss NI |
Hamn YR 0Se 2y RkEills radeBrk anddfemitidnmhich$as been adopted in the
LINBaSyd &addzRed ! 002 NRA Y 3a (iRt f (amphesesubSaidoighgelck 2 v |
capabilities (knowledge, skills and competences) and issues withkskitisedimension span over a

number of economic and social dimensions. The ways individuals interact with ICT vary
considerably, depending on the work organisatiand context of a particutaemployer, or home
environmenQ

The focus in the present studiyas beer2 y WL/ ¢ LINI OO0 X BA RSNBIKA LA faf] A @ €
for the former the past developments and current status in terms of demand and swapely
presented followed by scenarioased forecasts of the development until 2020sltcomplemented

0@ | LINI3IYFGAO I yR | LIJI SISARS NESKIMMAG ksl bagak ( K S
estimation of theirprevalenceandincidencein Europe.

Satus Quo of eskills demand and supply in Europe

The ICT workforce in Europe in 2011 amounted to 6r6iflion, which is 3.1% of the overall
workforce. 5.25 million of these come from the occupational groups representing ICT practitioners
and 1.42 millioncan be described ICT professionals at management level and include CIOs, ICT
operations managers, project managers but also those ICT workers responsible for planning and
strategy such as enterprise architects, systems analysts and ICT consultants.

If we include thelCT mechanics and manual worlghills 3.7% of the European Labour Force, or
more than eight million workers in the EU are ICT professipbatsed on job classifications used in
the Labour Force Surveys. The share can go up to 6 percemh@écmntries.

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

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

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

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

6.67 million workforce and sometimes of 6.53 milli@tg (equalling 98% of 6.67 million). 6.67 million is

0KS ydzYoSNJ ISYySNIXrGdSR FNRBY 9dzNRPAGI GQAa [ 062dzNJ C2NDS
their occupation.
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And there is no indication that this trend will change. The annuaith of ICT employment has
remained very robust throughout the crisis so far.

Figure:ICT workforcedefinition and size2011¢ mapped against CWACT profiles

Business Management Technical Management

Service &
Operation

I I ENABLE

©ICT manager

Design

© ICT consultant
ICT managers « Systems analyst/archite
260.700
» Software developer
© Web /multimedia dey

® Applications programme!

Electronics

ICT engineering

Software developers 0 : user support ‘ezcahg'lco'“(;‘s © Database design/adm
692.900 o technicians . © Systems admin

ICT operatiord 1.000

® Other SW/app developer/analy

technicians © Network professional

Systems analyst/archifact Applications i I o Other Db/ntwk prc
ICT consultants 684.000 programmers v

477.000 646.600 © ICT operations technicial

© |CT user support technicia

© Computer netwk / systems tecl

© Web technician
® Telco en¢
Telcoen! Electronics -
197 7009 engineers & lectronics enginee!
. SRS ICT sales profession:

©ICT trainer:

train .
5.400 © Electronics eng tech

76.800,
Medical img/therap eqmttech
 Process control technicia
Broadcst/audievis techr

Telco engtech

Air traffic safety electron. tech

Source ICT profilefsp://ftp.cen.eu/CEN/Sectors/List/ICT/Workshops/EU_ICT_ProfessionéileRrORAFT_CWA.pdf
Source of mapping: empirica. Data: Eurostat LFS, averages of 2011q1 and 2011g2. Assumptions and imputations apply.

From 2000 to 201ahe ICT workforce grew at an average annual rate (CAGR2@b.Even at the
times of the economi@nd financial crisi, which Europe is undergoing since late 20@8owth
remained at 2.65%T he labour market seems to absorb all ICT graduates even through the crisis
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Figure:ICT workforce growth 200Q011
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Source: EurostdtFS. Narrow qlefjnition: 200D101SCQ y 3INRdzZLJA HMOZ OMHY al 2 YLszAL'] Ay 3 L
Faa20AF3S LINPFSAaA2YI-hiG@NPUBB| HhY CEANRBMRAB@aX2 Y
O02YYdzyAOIF GA2ya (SOF
Interest in pursuindCT careers seems to be diminishamgong younger generationdhe number
of computer science graduates was growing in the past, but has been in continuous decline in
Europe since 2005. Even more, the speed of decline is what makes the situation ratietidr
with the number of ICT graduates from university decreasing even more drastically than expected.

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

The most dramatic increase can be observed in the UK. In this country the number of graduates in
2009decreasedo just 68% of those who had graduated in 2006. Decreases can also be observed in
most of theother countries.Consequetly, it is likely that eskills excess demand will increase
rather significantly when the current economic crisis &nd

Today, demand for ICT workers asitnumbering the supply. The results of a representative
SYLWANROI adz2NBSe 27T |/ LBuMgeanlcolirries im2012 shpw tHaSthikBessA y S A
demand for eskills, i.e. ICT professionals and practitioners, extrapolated to the whole of Europe
(EU27) can be estimated at aroundb2000 in 2012. This is the number given by CIOs and HR
managers in E@pean organisations for the number of vacancies inreldted occupations.

Among thesewe find a demand of aboutZ/000 vacancies forthe BUT F2 NJ 4L/ ¢ YI y I 3
0dzaAYySaa | NOKAUGSOGa®RNGSENn aNANIE &/ ANBR U /0@ dzZONIMO G A
G§SOKYAOAl yaé¢ 220ad

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

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

Scenariebad SR FT2NBOF &dGAy3 2F WL/ ¢ LINI OGAGND®YSNI | YR

The focus of the skillsdemand and supplyorecastingis on ICT professionals (i.e. management
level ICT occupations and practitioner level ICT occupations).

Forecasting ws done for different scenarios each of whishRS&A ONA G AY 3 | WLI2 & & .
Europe. Fivescenarios were initially created such that each of them should be comparably realistic

or likely. In addition, two synthesis scenarios summarising consengei® produced as the
outcome of a consultation and validation process.

The scenarios vary the different input factafthe modelfor future demand and supply, such as
the number of ICT graduates, the number of graduates from other disciplines, esp&diel, to
enter the ICT workforce, retirement and other exits patterns, side entries ofragtied or industry
certified workers.

The key component of each scenaris of coursean estimation offuture demand for different
types of ICT workersDemand forecasts are based on IDC market dafhe model builds on a
statistical relationshipthat is derived from historical correlations between GDP growth and ICT
investment on the one hand and ICT jobs on the other haheésetwo variables GDP growth and

ICT investment, fed into the modealready deliver a baseline trend of future demand.

This model output for ICT job demand is then enhanced by taking into account technology trends
and their assessment of how and when this translates into which kinds sfjettlemanded but
alsosocial trends, policy trends, efthe fiveinitial scenarios vary all these determinants

These scenariogvere put to the test ofthree expert workshops and experts there scrutinised the
assumptions anatontributed to honingthe final model. S¢ our assumptions were subsequently
adapted and a final model was developed with 5 scenarios with all kinds of differences in supply
and demand variables.

After the aforementionedsalidation session with experts aftliropean @mmission the study was
encouraged tgroduce not only the set of five different scenarios but alssimapified set of two
scenarios thasynthesig those results deemed most likely apdovide a baseline corridor for the
forecast most importantlyntil 2015

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

- Two Speed Europe
- Struggling on
- Defying the odds
- Social Innovation wins
- Troubled Water
Thetwo simplifiedscenarios are called
- Return to confidence and
- Cautious Growth.

oReturn to confidenc&features a slow return to GDP growth in the area of 2% until 2020 and a
return to moderately optimistic ICT investment growth rates. The more cautious scegnario
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oCautious Growth features rather flat GDP growth of 0.9% to 2015 and 1.7% afterwards and an
ICT spending growth of 2.1 and 4.3% annualgpectively.
Scenariebased forecasting; results overview

Europe is currently faced with an excess demand of ICT practitioners and professionals which
based on the results of a European CIO and HR manageyscarried out by empirica in 201
amounts to an estimated number of 2880 for the ELR7 countries.

Depending on the scenario taken it is likely to grow significantly until 2020 with the exception of
0§KS W¢ NP dzo f S REutopeiwll Nurit 2005eyderidiice abdecline in excess demand in
severalof the five scenarios but grow again afterwards.

The scenarios were initially created such that each of them should be comparably realistic or likely
e-Skillsvacanciedorecastsaccordingto Scenaios in Europe (EU27) 2011, 2015 and 2020

Scenario 2011 2015 2020

Two Speed Europe 255,000 208000 488000
Struggling on 255,000 227,000 616,000
Defying the odds 255000 | 1,020000 | 1,818000
Social Innovation wins 255000 810,000 1,541,000
TroubledWater 255,000 120,000 146,000
{@yliKSaAa mY €/ di 255000 | 372000 | 481,000
{8y UKSaAa HnFARBYW 255000 | 864000 | 1,685000

Note:W+ | OF y OA S&Q suiNdBing 8pofinatibmaliescess dethand figures balanced with oversupply in other
countries, but after migration.

Synthesis scenario resuligt / I dzi A 2 dza DNR ¢ (1 K ¢

¢KS FTANRG aedyikKSara aoOSyFrNAR2 OFfttSR a/ | dzii2dza
slow return to historical growth trajectories and slow recovery. GDP growth across Europe is
assumed at an average of 0.92% compound annual growth rate bat®#840 and 2015 and
increases to 1.65% on average annually between ZID).

Moderate IT investments will be reflected in 2.1% p.a. growth until 2015, with an increasing trend
from 2014 on, so that the second half of the decade will see a growth rade366 on average. IT
investments will not least build upon a rapid diffusion of mobile devices and apps and of cloud
services and other new IT delivery models. Big data applications and services are expected to grow
considerably from 2014 on.

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

In the education domainwe will see a slight increase in the number of ICT graduates and some
labour mobility. Private funding for eduwan and training will be at a moderate level. In the social
domain, data driven commercial services on the web, also driven by mobile devices, will imply
a2YS GoA3d ONRPGKSNE NRalao t2f AGAOFTEte 6S GAff
step by step. Continuing negotiations between Member States will bring about gradual and
cumulative progress in European cohesion.

10
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Ly GKS W/ I dzi A 2,deé ICDWIKiDroekrOEuUrapd &il groMdfré@m 6.53 million in 2011
to 7.09 million in 2020 tereby 5.15 million will be ICT practitioners and 1.95 million ICT
management level employee¥/e see a slight upturn in the share and total number of application
development jobs and a stable number of more infrastructureatesl jobs In this scenario th
demand potential for ICT workers will reach beyond the above 7.25 million in 2020 and amount to
7.98 million

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

The excess demand or shortage (calculated as the number of open postsyntarta 373,000 in
2015and8891nn AY HAHN® ¢KAA FAIANBE OFy o6Said 6S RSa
for ICT jobs. It should be seas a (theoretical) figure describing the demand potential for new ICT

jobs, which ¢ under the above assumptions could theoretically and additionally be created in
Europe due to an-skills demand likely to occur especially in the years closer to 2020.

Synthesis scenarioresuist wS G dzNy (2 [/ 2y FTARSY OS¢
¢tKS aS0O02yR adeyikKSara aoSylINrxz2z OFfftSR awSiddzNy
economic growth scenario with a recovery from 2014 onwards. GDP growth across Europe is

assumed at an averagof 1.3% compound annual growth rate between 2010 and 2015 and
increases to 2.0% on average annually between 2.

The economic recovery sets a favourable environment for IT investments, growing at 2.9% p.a. until
2015 and further increasing to aagyvth rate of 5.6% on average in the second half of the decade. IT
investments will be grounded in a generally high level of innovation and fast diffusion throughout
the business sector. Innovation will be addressed both at increasing productivity anahahilag

new products and services. In particular, also SMEs will participate in the innovation wave at show
a high level of adoption of ICT innovation.

¢ KS SRdzOF A2y FyYR €fF062dz2NJ Y20Af A& R2YIFAY A&
scenario, whiclieatures our baseline assumptions of a slightly increased supply of ICT graduates, a
modest contribution of industry based training and certification to the supply of qualified workers
and a modest rate of labour mobility.

In the social domain, we see @&w wave of social (yet commercial) innovation, with a balance
between the commercial and ngprofit sectors. The impact of social uses of the internet will
R2R3IS (GKS aoA3l ONRUGKSNE GKNBFdGa FyR 0SS Y2NB
aspects 6the Internet. Politically, integration of Europe is fostered with a high level of governance

in the ICT domain and a fast achievement of the Digital Agenda. Education policies succeed in
coordinating standards, curricula and learning outcomes of thet@f€ssion.

We see an increase in the share and total number of application development jobs and a slight
decrease in the number of more infrastructure related jobswS G dzNy G2 / 2y FARS Y (
robust general trend towards practitioner shortages dwatt any practitioner unemployment
observed is at the rate of natural unemployment of about 2%. this scenaripthe demand

potential for ICT workers will reach beyond the above 7.47 million in 2020 and amount to 8.99
million. Excess demand or shortagea(culated as the number of open posts) amounts to ,866

in 2015 and 685,000 in 2020.

Summarising this scenario, whilemand and supply for-gkills seem to be more or less balanced
for 2011/2012 the situation is expected to deteriorate even more rdlpi than in the previous
scenario, and new demand is outnumbering supply for the period until 2015 even more. Demand
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will be particularly high for ICT managemeatated jobs, but we will nevertheless see an
increasing number of vacancies also for pramtiéir jobs. In 2015 we expect a skills shortage that
translates into unfilled vacancies in the order of magnitude of, 888jobs.

Figure:Summary synthesis scenarios

Demandgrowth expected Supply growth expected
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e-leadership skills: definition, framework and estimates

The present chapter develops an applied concept and definitionleféership skills by drawing on
recent academic literature. In the final sectjorery first estimates of the demand ofleadership

skills in industry based on the applied definition deadership skills are provided. These are based
on a series of assumptions. The definition, framework, and estimates have been presented to and
validated by experts.

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

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

e-Leadership definition and framework
Eleadership is defined as follows.

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

Eleadership is a type of leadership, distinguished by the type of goal that needs to be accomplished
and what resources a leader must corate and align. In the case ofleadership, both the goal

and the resources involve using ICT. Who and how many take on the role déadee within an
organization depends on the size of the organization, the extent to which an organization depends
on ICT for operating its business processes and for developing and provisioning new products and
services, and how the senior management team has decided to allocate key responsibilities that
involve ICT, such as managing ICT services, operating enteriesebusiness processes; and
innovating with external customers and partners. Examples -tdaders may include a Chief
Marketing Officer responsible for using social media to enhance promotion and the customer
experience, a Chief Information Officest, Chéf Enterprise Architect, a relationship manager
between IT and a business undr a founder of an enterprise that relies on ICT to operate and
innovate.

Effective organizations are demandingeaders with aT-shaped portfolio of skills, representing
expatise in both using ICT and developing organizatidtesy simply, having aghaped portfolio
of skills means that a leader is both business ands&uVy. More precisely, having asfaped
portfolio of skills means that a leader has the following skills:

T ! OSNIAOIt &S0 2F aiAafta GKFEG NBLNBaSyid SEL
science; engineering; ICT; social sciences);
! K2NART2ydGrtf aSd 2F &aiAatta GKFG NBLNBaSyild ¢

thinking; design andystems thinking, business and entrepreneurship, etc.) that enable
collaboration across a variety of boundaries.

1 Both vertical and horizontal sets of skills require a basic level of ICT user skills, as defined by
the European Commission.
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Several organizatits have developed frameworks to describe more specifically what key activities
organizations should engage in to maximize value from ICT (e.g., the most notable is the e
Competences Framework). In general, each set of activities demands stitiegic unlerstanding
(knowing what is possible) or practical understanding (knowing how to do the possible) of a set of
skills (see following figurePepending on what sets of activities adesader is responsible for, s/he

will need to have a strategic understang of some areas of expertise and a practical
understanding of other areas of expertise.

As a resultthere are two broad types of-aders, depending on the makizL) 2 F G KS f S| F
shaped portfolio: technologjocused and managemeifibcused. The -Ehgped portfolio of skills

varies for eleaders, depending on what sets of activities they are responsible for, and
consequently, what areas of expertise they need to have either a strategic or practical
understanding of.

To be accomplished well, each keset of activities requires a different mix of strategic and
practical understanding of the vertical and horizontal expertise.

Developing Organizations

(Horizontal/Transversal
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GlobalKnowledge Economy
Talents
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geey O L ? 20 3= 89 23P 22
LR — 7} — S o T 0 Q5 3 < 38 = S x
= ® 2 = €8 58 T2 a3 25
o 3 = o o) =. 3 Q@ @0 933 oa@
= Q © S — wn =] =T o o «Q S
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sales and marketing
Business process
P +++ + + + + +++ +++ +++ +++
management
Program an
ogram a ¢ +++ + + + + +++ +++ +++ +++
project management
Global sourcin
9 +++ + + + + +++ +++ +++ +++
management
Enterprise architecture +++ +++ +++ +++ +++ + + + +
Solution development
) P! +++ +++ +++ +++ +++ + + + +
and implementation
Informatlo.n management it et et -t et + + + +
and security
ITservi managemen
services management +++ +++ +++ +++ +++ + + + +

and delivery

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

Chapter 3 als@rovides preliminary estimates for demand and supply déaership. These are
based on a number of assumptions all of which being made fully transparent in the descriptions

To estimate the demand of-leaders, the research team assumed that some orgéniza need

more eleaders than others, depending on the two dimensions. One dimension is the size of
organization. A very large firm will need mordeaders. The second dimension is the degree to
which organizations rely on technology for their businepsrations and for their innovating and
provisioning services and products. Based on these two dimensions, we highlight different types of
organizations:

w Gazelles / Higlgrowth SMEs;

w ICT sector, medium sized and large or very large;
() High ICT intensity semts; and
w Low ICT intensity sectors.

This resulted in a segmentation as described in the following table with 12 cells which can be
grouped into four different types / segments differentiated by different colour in the table below.
For each of the four cagories, demand was estimated. These figures are included, below. The
overall number of demand for-leadership in Europe is estimated at §830persons.

Summary of estimated deadership demand:

Micro Small Medium Large Very large
0-9 1049 50-249 250999 1000+
employees| employees | employees| employees employees
ICT sector 26,000 11,000
High ICT intensity
sectors 70,000 120[E00 LARIEOY
Low ICT intensity 227000 84,000
sectors

With regards to estimating the supply ofleaders, a key assumptiaiat was made was with

NBE 3l NRa -12 RISKN® Kd& &5 dpatzdoil €aéh NAGE professional grqupe., the
estimated percentage of people within a particular type of profession (as classified by NACE)
capable of leading projects related to using I©® develop, manage and provision ICT systems,
operate digitized business processes, and innovate digitized services and products (e.g., using ICT to
improve business processes; using ICT to develop new products and services; developing new
applications;managing contracts with external service providers; etc.). To estimate supply of e
leaders, the number of#eaders within an NACE professional group was estimated by multiplying
the number of people employed within the group by the estimatekbadershipquota. The total

supply consists simply of the sum of estimated employddaéers from all NACE professional
groups. As a result of these assumptions, the overall number of supplyléadership in Europe is
estimated at 661000persons.

The aforementined estimates of demand and supply cfeaders are quite conservative. When
the estimates were presented to experts from academia, industry and public policy, most agreed
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that the real demand for déeaders is probably higher, the real supply even lowed eonsequently
the actual gap between demand and supply is even greater than the estimated gap.

Chapter 3 concludes with a brief examination of the sensitivity of key assumption, to help the
reader develop a better understanding of how sensitive the esté®s are to each key assumption,

and in the process, develop a better understanding of why demand and supply fluctuate. Readers
are encouraged to examine, challenge and change each assumption and see how it affects the
demand or supply. This will also helie reader appreciate how conservative the estimates are.

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

The project developed the following seven recommenoiagi

Engage with a broader set of stakeholder groups to sharpen metricsléadership skills
Regularly monitor demand and supply eleadership skills.

Develop and apply-kadership curricula guidelines and quality labels

Create new formats anpartnerships for teaching-keadership skills

a r w D kE

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

Foster eleadership in the context of entrepreneurship and satiployment

Build awareness of the relevanceefeadership skills for innovation, competitiveness, and
employability

Each recommendationis described in greater detail, using a common fornfatowed by a
tentative roadmapof preparatory actions specifying and developing concrete actions, initiatives
and programmes under each recommendation which then get implemented to reveal concrete
results afterwards and finally leading to fattale implementation:
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2013

2014

2015 2016-2020

Engage with a broader set of
stakeholder groups to sharpen
metrics for eleadership skills

Preparation

Regularly monitor demand and
supply of eleadership skills.

Preparation

Develop and apply d¢eadership
curricula guidelines and quality
labels

Preparation

Create new formats and
partnerships for teaching €
leadership skills

Preparation

First Results

Fultscale
Implementation

Align actions to develop €
leadership skills with efforts to
foster entrepreneurship across
the EU

Preparation

First results

Fullscale
Implementation

Fostere-leadership in the context
of entrepreneurship and seif
employment

Preparation

First Results

Fultscale
Implementation

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

Preparation
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2

Introduction

The key objective of this study is teelp reducing innovation skills shortages, gaps and
mismatchesin Europe, by providing sound, unbiased empirical evidemoe the supply and
demand for different types of IGElated skills is evolving in Europe under different s@monomic
scenarios A sufficient skills base in this domain is an important enabler for competitiveness and
innovation in Europe. The evidenceldered by this study shall encourage and facilitate the
dialogue and cooperation between policy makers and relevant stakeholders at the EU and national
levels about the implications and required actions to be taken to address current as well as
anticipated skills gaps and shortages.

A special focus of the studyon higherlevel innovation skillswhich we cald $ S RSNE KA L) & |
next to the analysis of the supptiemand developments for ICT practitioner and ICT user skills.

Empirica, IDC and INSEABve been contracted by the European Commission to address in a
coherent fashion the various aspects ofkdlls for competitiveness and innovation. The resulting

vision, roadmap and foresight scenarios will focus on how the European Union can seize
opportunities in innovation, new technologies and emerging forms of organization and production,
while maintaining its priority on inclusive growth. Understanding what jobs of the future will
require and how the acquisition and combination of relevant skillslead European citizens to

live better lives while contributing to collective value creation needs to rest on rigorous, evidence
oFaSR FyltedAaolft I LILINBF OKSad |, Sz 9dz2NRPLISQa |0
knowledge and innovation also demds that such analytical rigour be meshed with the right dose

of imagination and foresight.

2.1 e-Skills Framework and Definition

Already in 2004the European €Skills Forum in its synthesis repérty” -Skils for Europe: Towards

HaMmn YR 0S@ 2y déskills Rae@ndrk @antdIGefnition which has been adopted in the
LINBaSyd &addzRed ! 002 NRAY 3Fa (iRt t @KEIYG YWRBSTORYYALH Aa2ayS & |
capabilities (knowledge, skills and competences) and issues withskitisedimension span ove

number of economic and social dimensions. The ways individuals interact with ICT vary
considerably, depending on the work organisation and context of a particular employer, or home
SYGANRYYSYlidQ

According to the European-®kills Forum definition he term e-skills covers mainly three
categories

ICT practitioner skills:

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

ICT user skills:

The capabilities required for effective application of ICT systems and devices by the
individual. ICT users apply systems as tools in support of their own work, which is, in
most cases, notCT. User skills cover the utilisation of common generic software

tools and the use of specialised tools supporting business functions within industries
other than the ICT industry;

e-Business skills (also calledi@adership skills):

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

The focus in the present studyas beere y WL/ ¢  BINK O 6 & BA RBRABIKE LI a1 Af €
for the former the past developments and current status in terms of demand and swapely
presented followed by scenaroased forecasts of the development until 2020sltomplemented

by a pragmatic and applidd STA Y A (i A 2 y f BF REMSE  rabdohingidra¥ St ballpark
estimation of theirmprevalenceandincidencein Europe.

2.2 The need for are-SkillsVisior?

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

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

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

Box1: The Digital Transformation at Agfa

Agfa® Transformation Programis a strategic rerientation of Agfa, companyide, launched in 2006 tc
secure the successful future of the Business groups by implementing new business models and business
processes and by increasing their strategic autonomy, operational flexibilitgndial independence,
competitiveness and innovation. HealthCare grabbed this opportunity to redesign the way they work, the
LIN2OSaasSa YR L¢ FLILXAOFGAZ2Y | NOKAGSOGdzNE | AgR| G2 G
is uniquely positionedbecause of the strong customer relationship with one hospital out of two in the world

and one printer out of two as customer. Variobssiness driversF 2 NOSR |-AE¥ @S yi®¢é aMNBa St Fc

> This section is excerpted from van Welsum, D. and Lanvin, B. (2012). " VISIONonepbeadership

Skills"

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

Y2@AY3 NILARtfe@ (2 aRAIAGIEE yR (2 aL¢ée a2t dzi

being mainly a supplier of physical goods to also become a world class vendor of software andd®envc

OKIFffSy3aS Aa (G2 GNIyaF2N)¥ (GKS . dzaiySaasSa oKAC

Themissionhas been to design and implement new world class business processes and models enab
company to serve customers better while improving productivity, competitdgsn and operationa

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

information systems platform covering e#id-end processes in an integrated way have been implemen
requiring significant changmanagement in rolbut and usage. Thapproachcovers the setup of Progran
Governance and ensures Business leadership and sponsorship of the Program. Experienced Bu

resources are involved and implementation partners have been chosen based aieexpé&knowledge with

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

leadership and focus on process domains. Dedication, hard work, knowledgk,a belief to get a
successful start-up are ingredients for successful change management. Hypercare after staup and

rollout of efficient Support Model for Process/System (ITIL and CoBIT compliant) are key comp
including training and documentation.Critical Success Factoexe the sponsorship of gfa Board and

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

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

is aglobal change prograndriving operational excellence, innovation and growth in new products, ser

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

challenging business objectives and mission.
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Contributed by Frady van den Wyngaert, Chief Information Officer at A
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Yet, such efforts run the risk of remaining isolated (or diverging) across firms and organizations,

unless they can use a common set of references, as well as a common framework but whic

key furctions can be identified. Such functions would remain as vital elements of any produ
organization, whatever the pace (and possible disruptive nature) of future innovations.

European eCompetence Framework for ICT Professionals (see Box below dfffie kind of
O02YY2y NBTFTSNByOS:I o6& aidiNBaaAay3d 6AYISNI A
organization, namely : PLAN, BUILD, RUN, ENABLE and MANAGE.

Box2: The European-€ompetence Framework for ICT praf&Eonals

h some
ctive
The

o @K

The European-€ompetence Framework is structured around four dimensions reflecting different leve

business and human resource planning requirements in addition to job/ work proficiency guidelines:

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

Dimension 2 A set of reference -€ompetences for each area, with a generic description for €
competence. 32 competences identified in total provide thedpean generic reference definitions of the
CF 2.0.

Dimension 3Proficiency levels of each@mpetence provide European reference level specifications-o
Competence levels-g to e5, which are related to the EQF levels 3 to 8.

Dimension 4Samples bknowledge and skills relate tc@ompetences in dimension 2. They are provided
add value and context and are not intended to be exhaustive.

It can be argued that within the 5 competence areas, in particular some of the skills described undet
ENMABLE and MANAGE (see the list below) are at the -oemsbetween ICT professionals andeadership

skills, much like the changing role of ClOs found in INSEAD (2011) and IBM (2011) discussed 2/4Section

Is of

, ENABLE

ach

11°

ne

to

PLAN,

Source: The EuropearG®mpetence Framework@www.ecompetences.elylast accessed 09.03.2012)

Last but not least, an-gkills vision needs to consider the practical ways in which curricula can be

improved in order to produce the skills mix that employerd sgéek in the coming years. This

is

particularly important when companies (and public entities to some extent) grant priority to
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recruiting the visionaries and implementers who will drive their innovation efforts. Recent efforts
have been made by INSEASed€ box below) among those lines. They helped identify success
factors for eskills strategies, and offered guidelines for curricula development along those lines.

Box3: Improving curricula to produce the right-skills for innovation

In 2010, INSEAD elabas contracted by the European Commission to prodicereport entitled
W{ONBYyIHdKEY A3 T8 NI Ly e gebdit AdenylfiesiayiumbeizdiRritiddl Sucess factors in
successful @ompetence building, including: (&competences must go beyond ICT skills, (2) it is important
to embrace and reward liffong learningg key skills often needed for those already employed and
experienced (enterprise architecture, strategy and innovation), (3) academia, business andspatsics
should engage regularly, focusing on complementarities rather than differences, (4) curricula should be
stable, yet flexible, and should be vendor neutral.

The report also proposesix guidelines for successful curriculum development: (1) cregipette for
potential students, (2) create relevance for industry and potential employers generally, (3) design curricula as
a set of modules, making them easy to combine with other curricula, fostering-distiiplinary approaches
to e-competences, (4) eékign curricula in a way that allows graduates to maximize their ability to keep [their
knowledge ugto-date throughout their professional lives, (5) monitor the curricula design/delivery process
with a view to constantly improve on them, and (6) createevelnce for industry and potential employers
generally.

Academia, industry and governments each have a role to play in putting these recommendations into [action.
For example, academia should work in close cooperation with business to guarantee the relevance and
durability of the approach taken to fghape theircurricula, and link them to a subsequent {laxg learning
STF2NI P LYRdzZAGNE &aK2dzZ R aGdNBy3aiKSy GKS O2YLRYySyid W
making lifelong learning an incentive and a basis for performance rating. The threesashould work
G§23SGKSNJ (G2 Syada2NB GKS NARIKG SljdzA LISy iz GSFOKSNI |y
governments can also contribute to improving curricula by enhancing their use of new communications tools,
AK2gAYy3d GOKSEKERI ONBOSKE @I 8 dzNB LISy AyalAaddzirazya O2y
about ecompetenceissues, and by encouraging and guiding national governments to further align|their
L2fAOASE YR OGA2ya ¢6AGK (KSF2NI2BKOS ANISHK (2 FO DYIIS RSV
SourceiNSEAD, 2010b.
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3 ICT Practitioner skills

Authors: Tobias HusingWerner B. Korte, empirica GmbH

3.1 ICT workforce in Europday and developments from 20002010

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

How large is the ICT workforead how didt evolve in recent yeafsUsing offi@l statistics, we are
limited to the latest data that is available, whiahof the time ofwriting this reporthas been 2011
data. he develoment of the ICT workforce in Europe between 2000 and 2844 been quite
dynamicThea AT S 2 F & LnatarallgdepsiddsFortieddefinition used If using a minimum
definition, that only includes a core set of practitionersthe first decade ofthe millennium from
20002010, we have seen an average compound growth rate of 4.26%.

Figure:Development of Core ICT employment and annual growth rates in Europe 2Q0Q1
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Source: Eurostat LFS. Narrow definition: 22000 1ISC@8 groups 213, 3121/ 2 Y LJdzi A y 3 dGlaidBCeBpatarA 2 y I £ &
F34a20AFGS LINPFTSaarzylfasy INBHAJ Ayip a8 NER $&p LING HyREE Ny 2
O2YYdzyAOlI GA2ys G(SOKYAOALY&G

Growth of 4.26% mearsdoublingof stock every 17 yeardt is arguably theasethat continuous
percentagegrowth exponential growth cannot be taken as trendxtrapolation in the longer to
very long termput for the short term horizort will be a good heuristic to compare 1o
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Europe and the worlthave seen two major economiciges inthe first decade of the millennium.
After the dotcom bubble burst in 2000, many firms in the ICT sewstnt bankrupt,were slashing

employment or at least putting on the brakes in terms of new hirinQonsequently, ICT
employment suffered azan besee in the abovediagramwith only marginal increases for the
years 20012004.

The banking crisis began to show in 208&lved inb an economic crisiand sovereign debt crisis
Europe isstill trying to cope with todayQass unemploymenhas be& building up in many
countries after 2009 until today. In terms of ICT employment, however, nogimgar seems to
have happened. Between 2008 ag@10, ICT employment increased by on average 2.65% per
year. For 201lwe even seem to see a slight aarakion but this may be due to a break in series.

From 2000 to 201ahe ICT workforce grew at an average annual rate (CAGR2@b.Even at the
times of the economic and financial crisighich Europe is undergoing since late 20@8owth
remained at2.65% The labour market seems to absorb all ICT graduates even through the crisis.

ICT workforce developments at EU country lesl@wan upward trend from 200@cross more or
lessall countries.The strongespercentageincrease between 2000 and 2010f@and in Estonia,
Luxemburg and Greece. Among the largest Member States, it is strongest in Poland and Spain.

Figure:ICT workforcgcore)development in European countries 2002010
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
EU27 2.727000 | 3.173000 | 3.181000 | 3.227,000 | 3.259000 | 3.536000 | 3.714000 | 3.803000 | 3.926000 | 4.031000 | 4.136000
DE 552,000 615000 587,000 610,000 596,000 668000 671,000 688000 719,000 751,000 783000
UK 471,000 638000 591,000 613000 617,000 621,000 631,000 634,000 643000 658000 674,000
ER 369,000 436,000 442,000 429,000 428,000 485,000 488,000 454,000 472,000 486,000 500,000
IT 193000 232,000 262,000 272,000 297,000 307,000 342,000 347,000 371,000 372,000 373000
ES 159,000 182,000 185,000 175,000 207,000 248000 286,000 303000 300,000 308000 315000
NL 249,000 256,000 252,000 264,000 255,000 263,000 249,000 251,000 267,000 266,000 265,000
PL 104,000 121,000 123000 123000 112,000 146,000 173000 196,000 196,000 201,000 206,000
SE 135,000 149,000 146,000 133000 131,000 142000 145000 153000 161,000 167,000 173000
cz 69,000 80,000 86,000 84,000 69,000 79,000 88,000 96,000 111,000 116,000 122,000
BE 60,000 70,000 75,000 65,000 83,000 81,000 86,000 96,000 91,000 104,000 116,000
DK 63,000 58,000 66,000 74,000 70,000 67,000 75,000 76,000 85,000 86,000 86,000
AT 56,000 63,000 70,000 69,000 58,000 67,000 67,000 67,000 74,000 76,000 77,000
Fl 47,000 52,000 57,000 62,000 61,000 65,000 67,000 71,000 71,000 70,000 69,000
RO 39,000 56,000 62,000 64,000 64,000 65,000
HU 35,000 44,000 48,000 56,000 55,000 52,000 62,000 58,000 61,000 61,000 62,000
PT 32,000 44,000 47,000 46,000 43,000 51,000 58,000 62,000 52,000 53,000 54,000
SK 21,000 24,000 25,000 24,000 26,000 35,000 44,000 49,000 43,000 42,000 41,000
GR 15,000 14,000 19,000 19,000 23,000 24,000 24,000 27,000 25,000 29,000 32,000
IE 20,000 22,000 26,000 25,000 25,000 24,000 25,000 24,000 25,000 27,000 29,000
BG 13,000 14,000 12,000 14,000 18,000 21,000 23,000 28,000 29,000 28,000 27,000
sl 10,000 9,000 12,000 15,000 15,000 16,000 19,000 18,000 18,000 18,000 19,000
LV 10,000 7,000 8,000 11,000 12,000 14,000 13,000 14,000 14,000 14,000 14,000
LT 9,000 6,000 4,000 6,000 12,000 7,000 8,000 9,000 12,000 13,000 13,000
EE 4,000 5,000 9,000 5,000 4,000 5,000 7,000 8,000 9,000 10,000 10,000
LU 3,000 4,000 3,000 3,000 4,000 4,000 4,000 4,000 6,000 6,000 7,000
cv 2,000 3,000 2,000 3,000 3,000 3,000 3,000 4,000 4,000 4,000 3,000
MT 3,000 2,000 2,000 3,000 2,000 3,000 3,000 3,000 3,000

Source Eurostat LFS: based on ISSB&odes 213, 31Rounded to the next 1000.

Notes: Not comparable to 2011 data using ISEG O2 RS & ¢

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

The ICT workforce in Europe in 2011 amounted to 6.86ilion, which is 3.1% of the overall
workforce. 5.245 million of these come from the occupational groups representing ICT practitioners
and 1.422 million can be described ICT professionals at management level and include CIOs, ICT
operations managers, project magers but also those ICT workers responsible for planning and
strategy such as enterprise architects, systems analysts and ICT consultants.

If we include the ICT mechanics and manual workers skills 3.7% of the European Labour Force, or
more than eight milbn workers in the EU are ICT professionalhich is based on jgb
classifications used in the Labour Force Surveys. As can be seen from the following figure the share
can go up to 66in some countries.

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

The ICT workforce will be definedccording to occupational categoriesofn the ISCOg
International Standard Classification of Occupati@afi®8and the quantifications will make use of
the figures from the Labour Force Surveys (LFS) of thg7BMember States provided by Eurostat.
We have carried out a mapping of 1ISG®codes to the eCF based ICT profilsmicedata based on
e-CF definitions is not directly available.

The ICT workforcas used in this repoitcludes
1 Management and Business Architecture level skills
1 Core ICT practitioners skills
1 Other ICT technicians skill

Our usage of the term will usually not include
1 ICT mechanics and manual workers skills
T NonlICT professionals working in the ICT sector.

The relevant ISCO codes are as follows:

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

include in our model a 2% natural unemployment rate. We therefore speak in thistrepmetimes of a

6.67 million workforce and sometimes of 6.53 million jobs (equalling 98% of 6.67 million). 6.67 million is
0KS ydzyYoSNJ 3ISYySNI SR FTNRBY 9dzNRadldQa [l o2dz2NJ C2NDS
their occupation.

ICT mechaios and manual workers skills are not included in the ICT professional category and are not
included in the vacancy calculations.

They comprise: 7421: Electronics mechanics and servicers; 7422: Information and communications
technology installers and secdrs; 8212: Electrical and electronic equipment assemblers.
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Management and architect positions

1330

2421
2511

Information and communications technolog

service managers
Management and organization analygts
Systems analysts

ICT Practitioners

2152
2153
2356
2434

2512
2513
2514
2519

2521
2522
2523
2529

Electronics engineers
Telecommunications engineers
Information technology trainers

Information and communications

sales professionals

Software developers
Web and multimedia developers
Applications programmers

Software and applications developers al

analysts not elsewhere classified

Database designerand administrators
Systems administrators
Computer network professionals

Database

and

elsewhere classified

network professionals

technolog

n

3511

3512

3513
3514
3114
3139

3252

3155
3211

3521
3522

Information and communications technolog
operations technicians

Information and communicatian technology
user support technicians

Computer network and systems technicians
Web technicians
Electronics engineering technicians

Process control technicians not elsewhe
classified
Medical records and health informatio
technicians

Air traffic safety electronics technicians

Medical imaging and therapeutic equipme
technicians

Broadcasting and audigisual technicians
Telecommunications engineering technicians

As far as possible a distinction will lbgawn in the subsequent guantifications between the
management level skills and ICT practitioner skills.

More detailed descriptions are provided in annex 1.

ICT workforcen Europe in 2011

i ii iii iv \%
Management Core ICT Other ICT Total ICT ICT Totalvery Total as
and Business| practitioners | technicians | professionals| mechanics broad ICT share of
Architecture skills skills (i+ii+iii) and manual | workforce workforce
level skills workers skills|  (i+ii+iii+v)

EU27 1.422000 4.239000| 1.006000 6.667000/ 1.390000| 8.058000 3,7%
UK 383400 918,300 40,800 1.342500 138800| 1.481,300 5,1%
DE 304,600 677,200 164,900 1.146700 225900 1.372600 3,5%
FR 95,900 499,600 244,700 840,100 90,900 931,100 3,6%
IT 64,600 409,700 91,500 565800 172,000 737,800 3,2%
ES 74,200 322,600 75,500 472,300 132,300 604,500 3,3%
PL 51,300 220,500 91,000 362,800 126,700 489400 3,1%
NL 127,700 154,900 33,300 315,800 23,300 339100 4,1%
SE 87,400 118,700 28,900 235000 37,500 272,500 5,9%
BE 38,800 108,200 21,500 168,500 33,000 201,500 4,5%
(674 9,400 125500 28,400 163300 52,400 215,700 4,4%

® According to the ISCO co@d21éa | Y 3SYSy G | yR 2 NA I[-IgTdorsuitdn® gséwelllay O f dzR

ICT consultants. Our estimation based on limited empirical evidence for Germany is kbastab0% are
ICT consultants; therefortae number of jobs is multiplied with 0.5.
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i i i iv v

Management Core ICT Other ICT Total ICT ICT Totalvery Total as

and Business| practitioners | technicians | professionals| mechanics broadICT share of

Architecture skills skills (i+ii+iii) and manual | workforce workforce

level skills workers skills|  (i+ii+iii+v)

AT 25,400 77,700 28,100 131,300 22,500 153,800 3,7%
Fl 28,900 85,600 10,700 125,200 19,700 144,900 5,9%
RO 20,900 81,800 19,100 121,700 80,100 201,800 2,2%
DK 21,700 75,500 17,800 115000 9,300 124,300 4,6%
HU 6,500 70,200 11,600 88,200 75,000 163200 4,3%
PT 10,400 55,800 20,400 86,600 22,100 108,600 2,2%
SK 8,800 41,200 35,200 85,200 43,700 128,900 5,5%
IE 11,500 48,400 2,100 62,000 20,200 82,100 4,5%
BG 15,000 35,400 10,700 61,100 16,600 77,700 2,7%
GR 9,100 38,300 12,900 60,300 12,900 73,300 1,8%
Sl 7,700 16,800 4,300 28,700 12,700 41,400 4,4%
LV 5,900 15,800 2,600 24,300 2,100 26,400 2,8%
LT 4,700 12,800 4,400 21,900 5,700 27,600 2,0%
EE 2,700 14,000 2,800 19,500 8,500 28,000 4,7%
LU 2,100 6,500 1,300 9,800 1,000 10,800 4,8%
CY 1,900 4,200 1,000 7,000 2,600 9,500 2,5%
MT 1,300 3,800 1,200 6,200 3,200 9,400 5,6%

(according to Eurostat Labour Force Survey (LFS))
Sourceempirica calculations based on an LFS data retrieval done by Eurostat.
Notes:The data are averages of Q1 and Q2 data 2011. IS&@8&d definitions are found in the annex.

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

The share of the ICT workforce within the total workforce varies fagignily across the European
countries. Almost half of the EU Member States show shares below th27Edverage with
countries like Greece, Lithuania and Romania but also Portugal, Cyprus, Bulgaria and Latvia
remaining at levels below, Greece even below Z¥e other extreme include countries like Sweden

and Finland but also Malta, Slovakia and the United Kingdom with a share of above 5% and almost
6% in the above Nordic countries.

There are also large differences according to type of occupation and dintesc apparent that in

those countries with the largest relative share of ICT workforce in the overall workforce, the
management level occupations are at significantly higher levels. While in Sweden almost 2% of the
ICT workers belong to this group, the uiigs reaches above 1% also in countries like the
Netherlands, the United Kingdom and Finland followed by Luxembourg, Malta and Germany slightly
below 1%. At least in these countries the trend towahilgsherlevel skills in the ICT workforce is

" The underlying ISGEB codes to each of these categories are mapped in the Annex.

®  As for the forecast model, we assume that full employment is reached at an unengoyate of 2%.

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

ICT workforcé by occupation type in Europ2011

Management and Architecture
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Source Eurostat LFS: based on ISE8Xodes 213, 312.
Note: * Figures includéCT mechanics and manual workersskilhich are not part of the definition used above.

.3 ICT graduates Europe 2000 2010

The major inflows into the ICT workforce obviously come from the ICT graduates from universities.
The eskillssupply in Europe in 2010, i.e. the number of ICT graduates from universities summed up
to 113000ICT graduatésA closer look at the developments over the past 10 years shows a trend
indicating decreasing numbers throughout Europe for the past yeatsedpecially in the United
Kingdom and Sweden. After a continuous increase and a peak dd0IATT graduates leaving
universities in 2006 the figures went down.

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

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

students entering the labour force in a given yemes not equal but is approximated by this number of
graduates, as many will go on to second or further degrees (master, PhD). However, also counting second
degrees would mean that every student is counted more than once, even if in different yeamirgyng

only first degrees/qualifications, every graduate will be counted only once (except the supposedly very
rare cases of doing both a 5A and 5B degree), even if labour market entry may be at a later point in time.
However, there may be an issue of did& counting with initial vocational degrees (ISCED 3 and 4), to
which individual learners may later add an ISCED level 5 degree.
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more, the speed of decline is what makes the situation rather dramatic with the number
graduates from university decreasing even more drastically txpected.

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

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

n

of ICT

Curope

bserved

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

Development omputer science graduates in Euroge countries2000¢ 2010

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
EU27 70.976 | 83.459| 91.604 | 103.343| 113.580| 123.111| 124.999| 118.942| 119.786| 113.929| 113.281
UK 21.918| 24.992| 27.009| 30.767| 27.670| 29.557| 28.239| 25.156| 23.802| 19.154| 19.180
France 11.447 14.841 14.841 16.081 16.081 20.094 19.673 18.409 17.551 19.136 19.136
Germany 5.630 5.860 6.617 8.368 11.090| 12.767| 14.238| 16.092| 16.515| 17.194| 16,800
Spain 10.963 13.727 16.152 19.323 19.718 18.559 17.298 15.760 14.551 15.071 15.068
Poland 1.912 3.542 4.112 5.879 10.681 13.116 14.788 14.209 13.023 12.406 12.535
Netherlands 1.308 1.454 1.645 1.620 3.511 3.902 4.617 4.385 4.078 3.918 3.858
Czech Republic 2.328 2.676 2.734 1.215 1.498 1.643 2.133 2.406 2.909 3.047 2.939
Italy 1.626 1.519 2.423 2.843 3.211 3.459 3.541 3.385 2.933 2.870 2.778
19 other 13.844 | 14.848| 16.071| 17.247| 20.078| 20.014| 20.472| 19.140| 24.424| 21.133| 20.987
Member States
Relative to peak
EU27 57% 67% 73% 83% 91% 98% 100% 95% 96% 91% 91%
UK 71% 81% 88% 100% 90% 96% 92% 82% 7% 62% 62%
France 57% 74% 74% 80% 80% 100% 98% 92% 87% 95% 95%
Germany 33% 34% 38% 49% 64% 74% 83% 94% 96% 100% 98%
Spain 56% 70% 82% 98% 100% 94% 88% 80% 74% 76% 76%
Poland 13% 24% 28% 40% 72% 89% 100% 96% 88% 84% 85%
Netherlands 28% 31% 36% 35% 76% 85% 100% 95% 88% 85% 84%
Czech Republic 76% 88% 90% 40% 49% 54% 70% 79% 95% 100% 96%
Italy 46% 43% 68% 80% 91% 98% 100% 96% 83% 81% 78%
19 other
Member States 57% 61% 66% 71% 82% 82% 84% 78% 100% 87% 86%
SourceEurostat
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Computer Science Graduates
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Should eskills supply continue to evolve as it looks today, the European economy is faced with
severe eskillsproblems.

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

3.4 Eskills demandn Europe2012

3.4.1 ICT skills shortages

Today, demand for ICT workers is strpping supply. The results of a representative empirjca

adzZNwSe 2F /LhWwa FyYyR |w YFEYF3ISNE Ay SAIKG-[9dzNERL
skills, i.e. ICT professionals and pitammers, extrapolated to the whole of Europe (RW) can be
estimated at around 25,000 in 2012. This is the number given by CIOs and HR managers in
European organisations for the number of vacancies irré@afed occupations.

Among thesewe find a denand of about 2,000 vacancies forthe BUT ¥2 NJ aL/ ¢ Yl y I 3
business @DKA G SOUGdzNBE¢ a1 13hhA FIW &o2NE Wmyod LINT OG A (
0§SOKYAOALlI y&aéd 22040

Of these vacancies 3000 are reported in Germany, whishowsby far the largest excess demand

of all countries. With the economic situation currently differing as it does between Member States,
differences are visible with regards to national levels of demand. Relative to its ICT workforce, the
excess demand is lgest in Sweden, where one vacancy is reported per 13 existiqQbET
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Figure:Vacancies for ICT professionatsEuropean countries in 2012
(according tahe empiricaClOand HR managemirvey 2012)10
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Source:Empirica, Cl@nd HR managesurvey AprJun 2012

change.

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

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

With almost 200,000 open postdshe number of vacancies is significantly higher for ICT
Practitioners compared to the ICT management and business architect level professionals with
around 75,000 vacancies. As percentagexisting workforce, there are 3% open positions for

practitioners and 5.3% for management and architecture jobs.

The ICT and telecommunications sectors with aroliif@i000 vacancies shows the highest demand
for ICTprofessionaldollowed by the manufacturing industry witfi2,000 vacancies and with the
public sector athe tail end with10,000 open posts flolCT practitioners in Europe.

3.4.2 Type of skills of ICT professionals in demand

10

See brief methodological notes in the Annex
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HR managers and CIO respondents see demand and vacancies for ICT professionals predominantly
in the core ICT competency are&evelopers represent the group of skills that will be in highest
demand. They were mentioned by enterprises representing 18% of ICT employment. They were
followed by two other categories of core ICT worker skills, namely hardware and data base
specialists.On rank 4 and 5 théigherlevela { Af t a OF 6§S3I2NASa aYlyl3asSy
A0Nr 0S32e¢ 6SNB F2dzyRo

Figure:Future eskills demand in enterprises according to HR/&@rvey

ICT professional skills in demand in enterprise
(weighted by ICT employment)

Management

Planning and Strateg

Software, web and multimedia developers and test special

Database designers and administrato

Hardware and network specialists and systems administrat

Security specialiste

Cloud Computing

GreenIT

Office user support

Service delivery and operatio

Any other ICT professiona

Source Empirica, HR/CIO survey Alum 2012. Note that figures are weighteyl ICT employment, meaning percentages
should be read as respondents representing x% of ICT employment.
Note: These figures cannot be added up and do not represent any actual number of vacancy information but just represent
the skills and competences geakly sought after (as a yes/no question) by HR managers in the next two years.
Combinations of skills will apply for most job openings.

Future eskills demand will increasingly occurhigherlevel ICT jobs including the management,
planning and strateggnd ICTdevelopmentspecialist occupations and less in Btipport, delivery,
and operation, i.e. infrastructurg/pe occupations.
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3.5 ICTprofessional workforcegorecasts 201X 2020

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

3.5.1 Methodology

Definition

The focus of the skills forecasting in this chapter will be on ICT professionals (i.e. management
level ICT occupations and practitioner level ICT oconipsitias exemplified previously in this
document For the purpose of forecasting demand and supply efkids we conceptually
differentiate between stocks and flows, or between a baseline market and dynamic entries and
exits. The baseline basically consist a number of existing jobs, number of vacancies and number
of unemployed ICT practitioner8ntries and exits are modelled as graduates

Supply side model

The availability of individuals with the different types e$kills who are either gainfullgmployed
or seeking employment is termedskills supply to the labour market.

As mentioned above, the-gkills supplystockincludes individuals in ICT practitioner positions and
unemployed ICT practitioners. The scope efkils supply depends on thegge of the eskills
definition used and is obviously not static.

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

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

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

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

Mooty addRRe 2F Hannam AGAff F2dzy R Tjébs db nat Kokl & deyreedn2 N (i &
an ICT related subject. While the most common degree subject is maths or computing (40 per cent),
others include engineering and technology (21 per cent), physical sciences (11 per cent) and business
studies (nine per cent)Graduates employed as computer analysts/programmers display the greatest
range of degree subjects. Also, female graduates working in ICT occupations are more likely to have
degrees in noACT or nortechnical subjects (e.g. social sciences).

(THE INSTITHTFOR EMPLOYMENT STUDIES (2001): An Assessment of Skill Needs in Information and
Communication Technology.

http://dera.ioe.ac.uk/15250/1/An%20assessment%2000%i211%20needs%20in%20ICT)pdf
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based assumptions and auxiliary hypotheses about the share of outsiders entering the ICT
workforce.

Also career changers originally coming from a 4©m background may take on ICT positions,
furthermore reentrants who had ben out of the labour market previously. While recent research
(e-skills QUALITY Studyww.eskillsquality.ey shows that certification has become crucial for ICT
practitioners across all backgrounds, it canlbé& 8 dzY SR (G KIF & S&ALISOAlLffe& T2
certification and reskilling programmes play a crucial role in adapting the workforce skills to the
demand side requirements.

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

Certifiations and reskilling programmes play a crucial role in adapting the workforce skills to the
demand side requirements.

Supply side exits may be due to retirement, temporary leave (e.g. parental leave) and emigration of
ICT workers as well as promotion a@ther career change to nelCT jobsd or jobs at least not
statistically captured as ICT jobs).

The necessary statistical data regarding university graduations is publicly available from Eurostat.
Further inflow indicators of relevancewhich could beconsidered subject to availability of the
necessary datainclude data from immigration and career changers or marketrgants.

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

Demand side model

2 KIFG A& GRSYFYyRéK [/ 2yO0SLlidzZtter RSYFYR Aa (KS
absorb shortly given that the current wage level prevailed. Markextsl to adjust via the price or

quantity offered of the commodity. However, certain limitations apply in the labour market in the

short term as regards the availability of skills, and obviously also with regards to the wages
employers are willing to pay.

While a shorterm demand can be computed by adding existing and open posts, future demand
will be highly path dependent. A planned demand that cannot be satisfied today and over a longer
period and where prospects of filling it are meagre will eventualyl to evasive movement on the
demand side, i.e. changes in the production structure. Therefore it is crucial to understand the
O2yOSLIi 2F FdzidzNB GRSYFYR LROSYyGAlFfé 6KAOK @A
scenario is actually taken.
Demard potential up until 2020 is calculated and estimated using the following observations:

1 ICT workforce growing over the past decade

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

Correlationbetween thelCT workforces GDP ad IT investment disappearing somewhat

1

1

1 Less influence of economic cycles

f {GNRPY3ISNI AYRARNBYREY 2F avYS3al

1 / 2yaSljdzSyO0S FT2NJ F2NBaAIKGY | SFPBASNI 6SAITKGAY
The approach contains the following inputs:

1 Market insigh data on enterprise IT spending

1 Market insight data on hardware, software, services: IT Budgets
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Market insight data on Consulting Budgets

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

An evidence based estimate on the spltiT budgets into hardware, software, services
Estimation of Labour costs, internal and external

Correlation with GDP growth, IT investment and IT labour market

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

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

Cloud computing is included to take massive effect from 2015 on

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

As is inherent in the concept of demapdtential, adjustments to supply shortage need to be made
in the scenarios.
Assumptions for forecasting future-skills developments

Several assumptiors for forecasting the future @kills developments in Europe havbeen
developedwhich build the basis for the calculation ofskills demand and supply for the period up
until 2020.These relate to the:

1 Entry rate of ICT graduates, both from tertiary and vocational education (ISGEDt3
the ICT workforce;

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

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

1 Entry rates of STEM graduatasering the ICT workforce;

1 Upgrading of skills of outsiders and career changes through IBTC (estimated number of
awarded industrybased ICT training certifications);

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

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

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

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

1 Intra-EU migration from excess supply to excess demand countries (only in those years and
from those countries where excess supply exists).
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3.5.2 First gnthesis scenariod / | dzl A 2 dzda DNR ¢ (0 K ¢

The first synthesis scenario calléd | dzii A 2 dza TSN R€EDONEE grdwth scenario with a

slow return to historical growth trajectorieand slow recovery GDP growth across Europe is
assumed at an average of 0.92% compound annual growth rate between 2010 and 2015 and
increases to 1.65% on average annually betweerbZmP0.

Moderate IT investmentwill be reflected in 2.1% p.growth until 2015 with an increasing trend

from 20140n, so that the second half of the decade will see a growth rate of 4.3% on average. IT
investments will not least build upon apid diffusion of mobile devices and apps and of cloud
servicesand othernew IT delivery modelsBig data applications and servica® expectedo grow
considerablyfrom 20140n.

SMEinvestments in IT innovatiowill increag onlyvery slowly because dhe slow recovery and
persistencecredit crunch

In the education domainwe will see a slight increase in the number of ICT graduates and some
labour mobility. Private funding for education and training will be at a moderate level. In the social
domain, datadriven commercial services on the web, also driven by mobile devices, will imply
a2YS aoA3d ONRPGKSNE NR&AladP t2fAGA O building Budpes A f
step by step. Qutinuing negotiatiols between Member States will bring kout gradual and
cumulative progress in European cohesion

Forecasting results

Ly £ K&h W2 dza D NERhé (CK QorkioOeSiy Budiie avill grow from 6.53 million in 2011
to 7.09 million in 2020 whereby 5.1&nillion will be ICT practitioners and 95. million ICT
management level employees.

e-Skills Jobs, Cautious Growtl) & OSYy | NA 2 Y
Development ICT Professionalskills Jobsin Europe 201%, 2020

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

ICT Management 1.39 1.40 142 1.46 151 1.59 1.67 1.76 1.85 1.95

ICT Practitioners 5.14 511 5.07 512 513 5.14 514 514 5.15 515

Of which:
Application 1.95 1.93 1.92 1.94 1.95 1.96 1.98 1.99 2.01 2.02
Development
Of which:
Infrastructure 2.37 2.36 2.35 2.37 2.37 2.38 2.37 2.37 2.37 2.36
Total 6.53 6.51 6.49 6.57 6.64 6.73 6.82 6.90 7.00 7.09

Sourceempirica model forecast.

We see a slight upturn in the share and total number of application development jobs siatila
numberof more infrastructure related job$

12 Application developmentjobs are defined to comprise in terms of ISO8 codes (in order of number of

jobs in ELR7): Software developers (2512), Applications programmers (2514), Software and applications
developers and analysts not elsewhere classified (2519), Database designeadraimistrators (2521),
Database and network professionals not elsewhere classified (2529), and Web and multimedia developers
(2513). Infrastructure related jobsare seen to comprise (in order of number of jobs in-ZEA}
Information and communications tléoology operations technicians (3511), Information and
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While a general trends towards practitioner shortages can be obsertede twillevenbe some
practitioner unempoyment in some countriesbut only for a few years due to little / lacking
mobility across the EU. These countries are most notably Poland and Spain. Poland sees an
oversupply mainly due to the steady and strong output of graduates from tertiary andionaht
education, while Spain suffers from a slump in demand.

e-Skills unemployment W/ | dzii A 223 AR/ & NR 2

EU27- Cautious Growth 2011 2015 2020

Unemployment- Management 28,000 30,000{ 39,000
Unemployment- Practitioners 103000 123000 110,000
Unemployment- Total 131,000 154,000/ 149000

Sourceempirica model forecast.

e-Skills Supply Cautious Growtl? & OSy I NA 2 Y
Development ICT Professionalskills Supplyin Europe 201%, 2020

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

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

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

Total 6.67 6.70 6.73 6.77 6.81 6.88 6.97 7.06 7.16 7.25

Sourceempirica model forecast.

In this scenario the demand potential for ICT workers will reach beyond the ab®venillion in
2020 and amount to B8 million.

e-SkillsDemand Potentiat W | dzii A 2 dzdsceBaN® ¢ (i K Q
Development of ICT ProfessionalskillsDemand Potentiain Europe 201X, 2020

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

ICT Management 147/ 150/ 1.54| 1.62| 1.71| 1.81| 191 201| 211 221

ICT Practitioners 5.32| 5.22| 518/ 522 530/ 539 550 559 569 577

Total 6.79 6.72 6.72 6.83 7.02 7.21 7.41 7.60 7.80 7.98

communications technology user support technicians (3512), Computer network and systems technicians
(3513), Electronics engineers (2152), Systems administrators (2522), Electronics engineeringameschnici
(3114), Telecommunications engineers (2153), Computer network professionals (2523),
Telecommunications engineering technicians (3522). We do not provide a specific forecast and therefore
do not include in the above tabl&pecialist TechniciansWeb tednicians (3514), Process control
technicians not elsewhere classified (3139), Medical records and health information technicians (3253),
Air traffic safety electronics technicians (3155), Medical imaging and therapeutic equipment technicians
(3211), and Bradcasting and audigisual technicians (3521). Wi not provide a specific forecast and
therefore do not include in the above tablEnablers: Information technology trainers (2356) and
Information and communications technology sales professionals (2434).
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Theexcess demandr shortage (calculated as timmber of open pos}$® amounts t0373,000in
2015and889,000in 202Q This figure can best be describedddR SY Il YR LR G Sy G A £ Q
L2 G Sy Al f Qtshodlddd seeres a (@&oietical) figure describing the demand potential

for new ICT jobs whiahunder the above assumptiorgscould theoretically and additionally be

created in Europe due to angkils demand likely to occur especially in the years closer to 2020.

When comparing the figures from the above tables it becomes apparent that in 2020 the labour
market wauld be able to absorb3®,000 of these potential additional jobs which could be crehte
in ICT practitioner occupations and arour@gD00at ICT management level.

e-Skills Vacancies Estimatd’/ | dzii A 2 dzsten®@idt? ¢ ( K Q
Summingup of National ICT Professional Excess Demand in Europe 2020

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

ICT Management. g7/ 010/ 0.12| 016/ 020 022 024 025 026 026

ICT Practitioners 0.18| 0.11| 0.0/ o010/ 017 026 035 045 054 0.63

Total 0.26 0.21 0.22 0.26 0.37 0.48 0.59 0.70 0.80 0.89

Note: this is a summing up of national excess demand figuretshalanced with oversupply in other countries, but after migration.

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

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

excess demand. It should be noted that this is still a very conservative estimate, as within countries a
perfect geographical match is assumed. Mismatcthus only occur between countries. Migration, which
alleviates the geographical mismatch, is already built into the model, as described in the assumptions
section. Apart from geographical mismatches, skills mismatches only exist between management and
practitioner level skills, but the assumptions on management level recruitment out of the pool of
practitioners are also conservatively estimated, rather overestimating the mobility between these
categories.

38



E-Skills Visiog Final Study Report

Development of ICT Professionals&ills supply and demand in Europe (E27) 2011¢ 2020

EU27- Cautious Growth
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Bottom line

Due to the current and ongoing economic and financial ciisiSurope demand and supply for e
skills seem to be more or less balanded 2011/2012 This situation is expected weteriorate
rapidly, as new demand is aitipping supply for the period until 2015 already. Demand will be
particularly high forICT maagementrelated jobs,but we will nevertheless see an increasing
number of vacancies also for practitioner jobs.

In 2015 we expect a skills shortage that translates into unfilled vacancies in the order of magnitude
of 370000jobs.

3.5.3 Second gnthesis scendo: a wS G dzNy G2 [/ 2y FARSYy OS¢

Thesecondd @ Yy i KSa A & & ReéuyhltdNGogfidedk f ¥ S R slughtlysniore bptimistic
economic growth scenario with secovery from 2014 omards GDP growth across Europe is
assumed at an average df3% compound annual growth rate between 2010 and 2015 and
increases t@.0% on average annually between 262820.

The economic recovery sets a favourable environmentTanvestmentsgrowing at2.9% p.a. until
2015and further increasgto a growth rate of5.6% on average the second half of the decad&r
investments willbe grounded in a generally high level of innovation and fast diffusion throughout
the business sector. Innovation will be addressed both at increasing productivity and at launching
new products and services. In particular, also SMEs will participate in the innovation wave at show
a high level of adoption of ICT innovation.

¢KS SRdzOlI GA2Yy IyR fl102dz2NJ Y20AfAG& R2YFAY A&
scenario, which featureour baseline assumptions of a slightly increased supply of ICT graduates, a

modest contribution of industry based training and certification to the supply of qualified workers
and a modest rate of labour mobility.
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In the social domain, we see a new wasesocial (yet commercial) innovation, with a balance
between the commercial and ngprofit sectors. The impact of social uses of the internet will
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aspects of the lrernet. Politically, integration of Europe is fostered with a high level of governance
in the ICT domain and a fast achievement of the Digital Agenda. Education policies succeed in
coordinatingstandardscurricula and learning outcomes of the ICT profassi

Forecasting results

e-Skills Jobg Return to Confidenc@

Development ICT Professionalskills Jobsin Europe 201%, 2020

a0SYlNR2Y

EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management| 1 39 140| 146| 152 1.60| 1.70 1.81 191| 203| 214
ICT Practitioners 514| 515| 514| 515/ 516/ 516/ 516| 516| 516| 517
Of which:

Application 1.95 1.96 1.96 1.97 1.99 2.00 2.00 201 2.03 2.04

Development
Of which:

Infrastructure 237| 236| 234| 234| 234 233| 233 232| 232 232
Total 6.53| 655 6.60| 667 676/ 685 696 7.07| 719 731

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

¢ wS i dzNy

e-Skills unemployment Return to Confidenc&scenario

EU27- Cautious Growth 2011 2015 2020

Unemployment- Management 28,000 32,000 43,000
Unemployment- Practitioners 103,000 93,000 112,000
Unemployment- Total 131,000 125000 155,000

e-SkillsSupply- ‘Return to Confidenc&scenario:
Development ICT Professionalskills Supplyin Europe 201%, 2020

0 2 featusey aFrébBs§eyidde® téend towards practitioner shortagee that any
practitioner unemploymenbbserved isat the rate of natural unemployment of about 2%

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

ICT Management 1 47|  143| 1.49| 155 163] 173] 1.84] 195 207 2.19
ICT Practitioners| 525/ 528 526/ 526/ 527 526 526 527 527 528
Total 6.67| 6.70| 6.75| 6.81| 6.90| 6.99| 7.11| 7.22| 7.34| 7.47

In this scenario the demand potential for ICT workers will reach beyond the abéveniillion in

2020 and amount to 89 million.
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e-Skills Demand PotentialWw S (i dzNJ/ { 2sceha@isf FA RSy OSQ
Development of ICT ProfessionalskillsDemand Potentiain Europe 201X, 2020

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

ICT Managementl 7 47| 154/ 1.62| 173 1.86| 1.98 210/ 223 235 247

ICT Practitioners 5.32| 537 546 562 577/ 594 610/ 625 6.40| 6.53

Total 6.79 6.91 7.09 7.35 7.63 7.92 8.21 8.48 8.75 8.99

Theexcess demanar shortage (calculated abhe number of open pos)samounts t0866,000in

2015 and 1.685,000 in 202Q This figure can best be described WRSYLZERSY G A £ Q 21
L2 G Sy dAl f QIt shaulNbedeéndsa @hedredical) figure describing the demand potential

for new ICT jobs which under the above assumptions could theoretically and additionally be

created in Europe due to anskills demad likely to occur especially in the years closer to 2020.

When comparing the figures from the above tables it becomes apparent that in 2020 the labour
market would be able to absorb 1.3600 of these potential additional jobs which could be
created in CT practitioner occupations and arouB2D,000at ICT management level.

e-Skills Vacancies Estimat&’w S (i dzZN} { 2scehatigf TA RSy OSQ
Summingup of National ICT Professional Excess Demand in Europe 2020

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

ICT Managementf 07| 014/ 017/ 022 025 028 030 031 032 0.32

ICT Practitioners 018/ 023 032 046 061 078 095 1.10 1.24| 1.36

Total 026/ 036 049 o068 087 106 124 141 156 1.69

Note: this is a summing up of national excess demand figurasbalanced with oversupply in other countries, but after migration.
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Development of ICT Professionals&ills supply and demand in Europe (20) 2011¢ 2020
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Spain- Return to Confidence United Kingdom- Return to Confidence
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Bottom line

Due to the current and ongoing economic and financial crisis in Europe demand and supply for e
skills seem to be more or less balanced for 2011/2012. This situation is expected to deteriorate
even morerapidlythan in the previous scenariand new demand is outnumbering supply for the
period until 2015even more Demand will be particularly high for ICT managemretdted jobs,

but we will nevertheless see an increasing number of vacancies also for practitioner jobs.

In 2015 we expect a skillshortage that translates into unfilled vacargim the order of magnitude
of 866000jobs.

354 { OSYy I NAR 2 W{ (NHza I t-skifs2012020 F2NB Ol adAy3a 27F

This scenario is based on the assumption of a very slow return to the historical trajectory of GDP
growth experienced before the crisis. What is nowadays definitely becoming clear is that the return
to past trends may not be as easy as thought just a few months ago and for sure it will take more
time than it took after any other crisis of the last 20 yedrhis is dugon the one hangdto the

length of the crisis and on the other @ao the fact that the crisis has been particularly dramatic in
some countries.

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

In this scenariplCT will play a relevant role in the econonecavery since IG§an importanttool

for cost savings. IQmvestment will therefore mainly be addressed to cost savings and to angiev
productivity gains. As a consequence the investments achieved by the private industry will be
mainly short to medium term investments. The investments eobd by the public sector will also
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be addressed to cost savings and rationalization of the public spending. Where possible, some
countries may address investments to infrastructures in order to reduce the digital divide.

After a difficult time period2011-2012), CT spending wilevolveat a moderate pace throughout
the forecast periodICT spending will grow faster than GDP, witklight increaseof ICT spending
to eventuallyreturn to the 2007/22008trend.

In the short term, all vertical marketsill feel the pressure of strongconomicuncertainty and
persistingconcerns over sovereign rskh some EU countries. Howeysome verticamarkets are
impactedmore (government, finance, automotive, air transport), others are more resi(igitities,
telecoms). In the longer term, the moderate economic recovery will accelerate investments across
all vertical markets, in particular thosevhich have already a good IT sophistication (utilities,
finance, telecom, large companies in manufaatgrand distribution). With strong focus on cutting
inefficiencies, centralizing procurement and reducing costs, growth in the government sector
(especially central government) will remain subdued along the forecast period.

Within such a scenarjdhere wil be differercesby county inICT spendinggrowth and innovation
diffusion As a consequenceskills demand wilfollow different routes in different countries.
Attractiveness of ICT careers widmain steadyor may even be lost to some degree, alsmce

there is no room for significant wage increases. Moreover, some of the Member States that are
going through a severe economic crisis are dlsmse countries with a weak ICT industry and
historicallyweak support forhigher education inCT Because othe prolonged crisisthere is a
concrete risk that EU govamrents will only recognize a lete-medium level of priority to research

and innovation policies and to education developme@hviously, lhere will be an increase of
digital natives some of whowill be entering the ICT labour market without ICT graduation,
especially in countries witliveaker ICT educatiorsystems As a consequenceghere will be an
increasing need for lifelong learning and for training on the job. Nevertheless, because of the
economic crisis, industry training budgets will notlgack to the precrisis level.

Impact

During the first years of the forecasting period (2@®5), demand for -skills will slowdown
because of economic andCT industry trends. During this time perioddigital natives without
graduationmay enter the labour market as ICT practitioners, taking advantage of the crisis. The
young digital nativemayin fact compete with the young graduates by working for lower wages.

The demand for Management skills wékperience positive growth rate during the overall
forecasting period. In factT investments will mainly be addressed to cost savings and productivity
gains, which will require some q@ganization of the production processes both in industry and in
senices sectors.

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

The EU will face a moderate decline of thextber of ICT graduates due to a lower level of the
OF NESNBEQ G0N OGA@SySaade ¢KS f2¢g tS@St 2F (GKS
growth of digital natives who entered the labr market some years before.

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

Forecasting results
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Ly GKS W{ (i Ndaahtl dnged the2agsOmptioasSowilindifabove, the ICT workforce in
Europe will grow from &3 million in 2011 t06.86million in 2020 whereby 82 million will be ICT
practitioners and B4 million ICT management level employees.

e-SkillsJobscW{ G NHz33f Ay3d 2y Q aOSylI NR2Y
Development ICT Professionalskills Jobsin Europe 201%, 2020

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

ICT Managementl 39| 140 140| 142 147| 153 160| 168 1.76 1.84

ICT Practitioners 5.14 5.06 495|  4.95 5.02 5.03 5.03 5.03 5.02 5.02

Of which:

Application 195 192| 188 190| 193] 194 196| 197 198 199
Development
Of which:
Infrastructure 237| 232 226 225 227| 227| 226| 226 225 224
Total 6.53| 6.46| 635 638 6.48| 656/ 663 671 678 6.86

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

There will be some oversupply in some countries, due to little / lacking mohilityss the EU.

These countries are most notably Poland and Spain. Poland sees an oversupply mainly due to the
steady and strong output of graduates from tertiary and vocational education, while Spain suffers
from a slump in demand.

e-SkillsSupply-W{ HRHA y3 2y Q aO0OSyl NR2Y
Development ICT Professionalskills Supplyin Europe 201%, 2020

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

ICT Management| 1 49 1.43 1.43 1.45 1.49 1.56 1.63 1.71 1.80 1.88

ICT Practitioners 525 527 5.28 5.28 5.27 5.24 5.22 5.20 5.19 5.18

Total 6.67 6.70 6.71 6.73 6.77 6.80 6.85 6.92 6.99 7.06

In this scenaripthe demand potential for ICT workers will reach beyond the abo0é million in
2020 and amount to 7.48hillion.

e-SkillsDemand Potentiat W{ 4 Ndz33f Ay3 2y Q aO0OSylI NR2Y
Development of ICT Professionals&ills Demand Potentiain Europe 201k 2020

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

ICT Management| 1 47 1.47 1.50 1.56 1.64 1.73 1.82 1.90 1.99 2.08

ICT Practitioners 532| 514 5.03 5.02 5.07 5.12 5.19 5.26 5.33 5.40

Total 6.79 6.62 6.53 6.57 6.71 6.85 7.01 7.17 7.32 7.48
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Theexcess demanar shortage (calculated as thmumber of open posfsamounts t0230,000 in

2015 and620,000in 202Q with 240,000 managemerievel and 380,000 practitioner skills level
vacanciesThis figure can best be describeddda® SY I YR LI GSYy Al f Q 2Nk w220
should beseenas a (theoretical) figure describing the demand potential for new ICT jobs which
under the @ove assumptiong could theoretically and additionally be created in Europe due to an
e-skills demand likely to occur especially in the years closer to 2020.

e-Skills Vacancies Estimat#’{ 4 Ndz33t Ay3 2y Q aO0OSyl NR2Y
Summingup of National ICT Professionak&ss Demand in Europe 20¢ 2020

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

ICT Management,  oo7| 008/ 010/ 014| 018/ 020 021| 022| 023 024

ICT Practitioners 018/ 009/ 009 006/ 005/ 010/ 016/ 023| 031| 038

Total 0.26 0.16 0.18 0.20 0.23 0.30 0.38 0.46 0.54 0.62

Note: this is a summing up of national excess demand figuretshalanced with oversupply in other countries, but after migration.

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

On balance there will be a negative eskills excess demand in 28)li.e. an ICT professional
oversupply of 1MO0. Thisis almost identical with the previous forecast for 2012 from th8ldls
MONITOR project carried out in 266 the ¢ most applicable scenario for the previous years
KIS -y GA2yQ aO3NODONA Endsaylit thi©éthes pessimistic scenario turned
out to be the most applicable one and also best reflects the current and near future situation
Europe is facing.

There are also significant variations across the countries and i, Htope will be faced with a
peak in oversupply of ICT practitioners of arou®®,000while there will be an excess demand of
ICT management level employees 40,000

¢KS yS3aAFiAGS RSOStE2LIYSYyd F2NJ 9dzNP LIS ROI5aniKS W{
occurs when balancing excess demand in countries wigkilss oversupply in other countries.
Howeverand when just calculating the vacancies, the developnm&iat positive on€by definition,

as only vacancies are counted hefe) all years and the vacancy figure is constantly growing to

reach a figure 0620,000in 2020. Compared to 2011, the number of vacancies figure will have
more thandoubled for ICT praitioners andtripled for ICT management, by 2020.

14

Cattaneo, G; Kolding, M.; Lifonti, R.; Histhgp T Y2 NIiS>X 2 oY C2NBaAIKEG wSLR NI
the supply and demand ofs&kills in Europe (2008 n mp 0 € X HANpd aAfltyI . 2yyZ HIJ
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Development of ICT Professionals&ills supply and demand in Europe (20) 2011¢ 2020
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Bottom line

Due to the current and ongoing economic and financial crisis in Europe demand and supply for e
skills seem to be more or less balancdthis situation is expected to remain &y the next two
years to come owe may even be faced withsmall oversupply of ICT practitionef&his will not be
the case iNCT managemenklated jobs, where there will always be an excess demand we

will nevertheless see a number of vacancies also for practitioner jobs.
WA ( NJz8 &ill segazhunencdly GRlanbeB (CX 3 K U

HowevlN\EZ o0l AaSR 2y GKS

labour market with only a e-skills excess demand starting in 2015. Geographical disparities will

nevertheless lead to regional shortages.
355 { OSYy I NA 2

tKS aSO02yR

definitely take a longer time period.

After such a long and severe economic crisis, the economic recovery will lead to strong business
and consumer confidence, creating a favourable environment for IT investments. The effects of the

a0SYIl NR2=Z
faster than in the previous scenario. This scenario is based on the assumption that most of the EU
countries will facein 2013 a noticeable economic recovery because of an improvement of the
sovereign debt crisis and because the policy actions taken against the crisis will quickly become
effective. GDP growth strengthens along the forecast period. It is an optimistic racema it

shows a positive deviation from growth rates of the realistic scenario. Nevertheless, growth does
not rapidly become higher than it was before the crisis as it can be expected that a full recovery will

O S récasting of &skillS 20122020

W5SFeAy3d GKS hRRaAQ:

Aa

economic recovery on ICT investment dynamics will gain tractmm 2014 on and will become
evident in the second forecasting period, from 2015 onwards.
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ICT investments will predominantly be aimed at productivity gains, and the European economy will
be competitive at global level.

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

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

{ dzOK | NBO2@SNE oArff KSEtLI G2 OKIy3aS (KS SRdzOl
attractive for young people in a longrte perspective. The number of ICT graduates will grow,
stopping the decreasing trend in the number of ICT graduates. At the same time, enterprises will
have an increased need for a trained andtaplate labour force, so that industry will come back to
thepreONR &Ada GNIXYAYAy3d o6dzRASGAad® ¢KS AYyONBFAS 2F af
GKS GNIXAYyAy3d 2y GKS 220 2F daRdzZaf (GKAY]1SNBREO®

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

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

Impact

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

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

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

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

Forecasts
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Theed {1 At £ aQ RSYI YR eintBigng tesmAZ0£2020) Svith I AGRi0%e@3%. The
leadership skills will definitely drive this growth (average annual growth almost 6%) while the
practitioner skills demand trend will be positive but with an average annual growth below 2%.

e-SkillsJobsc W5 SF& A y Iscén&rid: h RRa Q
Development ICT Professionalskills Jobs in Europe 20112020

EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Managementl 39| 140 1.47 154| 163 173 1.84| 195 206 218
ICT Practitioners 5.14 5.16 5.14 5.14 5.13 5.13 5.12 5.12 5.12 5.12
Of which:

Application 1.95 1.95 1.96 1.96 1.97 1.98 1.99 2.00 2.01 2.03

Development
Of which:

Infrastructure 237! 237 237 237 236| 235 234| 234| 233| 233
Total 653 655 6.61| 6.68| 6.76|/ 6.86] 696/ 7.07| 7.18| 7.30

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

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

If such a positive scenario becema reality, it can be expected, that employers will not sit back
and do nothing about a structural ovdemand off more than a million. It can be expected, that

other ways of supply not currently included in our simplified model will be open up, be it
immigration or the up skilling of outsiders.

e-Skills SupplyW5 ST & Ay 3

0KS

hRR&aQ

Development ICT Professionalskills Supply in Europe 20X12020

A0Syl NR2Y

BU27 (millions) | 5011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management 1 42|  143| 150/ 1.57| 1.67| 1.77| 1.88 199 2.11| 223
ICT Practitioners 525 527 525 524/ 524/ 523 523 523 523 523
Total 6.67| 670 675 6.82| 690/ 7.00 7.11| 7.22| 7.34| 7.46
e-Skills Demand Potentia5 STeéAy3 (KS hRRaQ aoOSyl NA& 2"

Development of ICT Professionals&illsDemand Potentiain Europe 201X 2020

EU27 (millions)

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management| 147/ 156 1.65| 1.77| 1.90| 2.02| 215 227 239/ 251
ICT Practitioners 5.32| 542 556 572 589 6.05 621| 6.36| 650 6.61
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Total 6.79 6.98 7.21 7.49 7.78 8.07 8.36 8.63 8.89 9.12
W5SFeAyd GKS hRRaQ ao0OSyl NRA2
Development of ICT Professionalskills supply and demand in Europe (20@) 2011¢ 2020
EU27- Defying the odds
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Excess demand and number of vacaneiesa phenomenon across all countries and timakcate
that little efficiency can be added by enhancing wonkmbility ¢ simply because the shortage is
ubiquitous.
In this scenario, we already see 1 million open posts in 2015, of which one quarter is managements
related and three quarters refer to practitioner jobs.
e-Skills Vacancies Estimat#5 STe Ay 3. 0KS hRRaQ
Summingup of National ICT Professional Excess Demand in Europe 2020
EU27 (millions) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
ICT Management 907 016/ 019| 023| 026/ 029| 031| 032 033] 033
ICT Practitioners | o1g8| 027 041| 059| 076 092| 109| 124 138 149
Total 0.26 0.42 0.60 0.81 1.02 1.21 1.39 1.56 1.71 1.82
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Note: this is a summing up of national excess demand figm@halanced with oversupply in other countries, but after migration.
356 { OSY I NA2 W¢ NP dzo f S R-skéld 20122020Q FT2NBOFadAy3a 2

¢KS GKANR 3Jf20lf aOSYylINAR2 Aa VYIYSR W¢NRdomf SR
trends taking effect Such trends could be the result of a failure of the vulnerable countries in
undertaking a correction process of theirbalances and in undergoing an adjustmentgess with
structural reforms.In this scenario the recovery from the economic crisis fails to take fodf:BU

will not recoverfrom the crisis within the forecasting periodhe 2013 GDP growth is limited to
some 0.5%; growth strengthens in the following years, but remdigfinitely below the levels of

the Struggling on scenario. Nevertheledsstpessimistic scenario doesn't foresee a collapse of the
Euro.

As a consequencepmpanies postpone investments in projects and focus on maintenance/
optimization of the existing IT infrastructure. IT investments remain subdimetbvation and
replacement of devices, infrastructures and IT systems are far away from being a priority of the
European industryDespite otpacing the rest of the market, investments in smart devices will also
be affected by declining business and consumer confidence.

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

Compaiies with less than 250 employees are strongly impacted across the forecast period. Issues
around liquidity and access to credit keep on difegg SMES' IT demand. The shtatm tactical
approach of most SMEs limits also their ability to innovate the peteland services they offer
and/or leverage in their business operation®@nly large enterprises may start investments;
nevertheless, they will only start limited astiort-term investments.

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

is also delayed

The EU industry and services sectors will suffer from permanent declines irpricen
competitiveness in both high tech and traditional sectors. Consequently, productivity of the
European productivity will continue slowing down. Sichegative trend in economics and in IT
investments will consolidate the decrease in ICT graduates. The education system will fail in the
long term in making ICT courses and careers more attractive, which will provide less management
skills to the laboumarket. In the meanwhile, companies will not get back to the-gisis training
budgets and training projects will be pushed back by most of the enterprises. Enterprises will count
2y GRAIAGIE yFrIAGSaéds gK2 YI & there @ilSbe a ghyitageof a A O
management skills. Demographic trends will definitely increase the demand édrigdearning

and elearning but, because of the decrease of training budgets, private funding will not
compensate the insufficiency of public exhgion.

This lack of recovery from the crisis will weaken the European and federal governance, so that
innovation and growth policy will be mainly driven at national levels; the coordination among
nations will require relevant efforts. Most of the courtS 4 Q L2 f A 08 | ISy Rl gAf
socioeconomic issues due to anaemic labour markets. Innovation as well as the development and

54



E-Skills Visiog Final Study Report

implementation of the Digital Agenda will be postpone, which makes it difficult to start a virtuous
circle.

Impact

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

Such a negative trend in economics and IT investments will consolidate the decrease in ICT
graduates. The educatiosystem will fail in the long term in making ICT courses and careers more
attractive, which will provide less management skills to the labour market. In the meanwhile,
companies will not get back to the pogisis training budgets and training projectdivide pushed

o Ol o6& Yz2ad 2F GKS SyGdSNIINRAaSad 9y iSNILINRAaSaA
basic IT practitioner skills, but there will be a shortage of management skills. The shortage of the
management skills may be supplied by foreignerofessional from countries with low wages.
Demographic trends will definitely increase the demand oflbfeglearning and dearning but,
because of the decrease of training budgets, private funding will not compensate the insufficiency
of public eduation. All in all, EU will experience an impoverishment of the professional skills.

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

Forecasts

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

smoothly increase.

We see a slight increase in the number of management level jobs from 1.4 to 1.7 millibe, whi
practitioners withfewer skillswill havea hard time. Infrasucture level jobs will be cut from 2.4 to
2.1 million, while developers can keep their level more or less. In total, Europe will empl@p@00
practitioners less in 2020 than today.

e-Skills Jobg, Wroubled Water® & OSy | NR 2 Y
Development ICT Professionalskills Jobs in Europe 2012020

EU27 (millions) 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management| 1 39 1.40| 1.43| 1.44| 146/ 150 154 158/ 1.63] 1.68
ICT Practitioners 5.14 5.11| 4.99| 4.91| 485 478 473 472 471 472
Of which:
Application 1.95 1.94 191 1.89 1.88 1.87 1.86 1.87 1.88 1.90
Development
Of which:
Total 6.53 6.51 6.42 6.35 6.31 6.29 6.28 6.30 6.34 6.40
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e-Skills SupplyWroubled Water§ & OSY | NR 2 Y
Development ICT Professionalskills Supply in Europe 20X12020

EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Managementl 7 40|  143| 1.46| 1.47| 1.49| 153 158/ 1.62| 1.66| 171
ICT Practitioners 525/ 527 524/ 523 521| 518 516| 5.13| 510/ 5.08
Total 6.67 6.69 6.70 6.70 6.71 6.72 6.73 6.75 6.77 6.79
e-Skills Demand PotentiaMWProubled Water? & OSYy | NR 2 Y
Development of ICT ProfessionalskillsDemand Potentiain Europe 201X, 2020
EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management 147/ 151| 1.51| 1.54| 158/ 1.63| 1.67| 1.72| 177 1.82
ICT Practitioners 5.32| 5.22| 5.04| 4.92| 485 478 473 472 471 472
Total 6.79| 6.72| 6.55| 6.46| 6.43| 6.41| 6.40| 6.44| 6.48 6.54
Wroubled Water® & O Dgueldidneniof ICT Professional-skills supply and demand in
Europe (ELR7) 2011¢ 2020
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Due to the oversupply giractitioners, in this scenario we actually see unemployment beyond the
natural rate’® It will peak in 2017 with 6.7%t should be noted that this is modelled in an
economic environment, where 6.7% will be a comparably low rate of unemployment.

e-Skills KcessSupply Proubled Water§2
Development of ICT Professional unemployment rateEurope 201, 2020

a0SYylI NR2Y

EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management 5 o5l 2,006 2.0%| 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
ICTPractitioners 2.0% 2.6% 4.6%| 6.1% 7.0% 7.8% 8.2% 8.0% 7.7%  7.0%
Total 2.0%| 2.5%| 4.0% 5.2% 5.8%| 6.4% 6.7%| 6.6%| 6.3% 5.8%
e-Skills Vacancies Estimat@roubled Water2 & OSYy | NRA 2 Y
Summingup of National ICT Professional Excess Demand in Europe 2020
EU27 (millions) | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
ICT Management  oo7| 011 008/ 010/ 012| 012/ 012| 014| 014 015
ICT Practitioners 0.18 011 0.05 0.01 - - - - - -
Total 026/ 0.21| 0.13| 011/ 012| 0.12| 012/ 014 0.14] 0.15

Note: this is a summing up of national excess demand figmethalanced with oversupply in other countries, but after migration.

357 { OSY | NA 2
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In this scenario, the current crisis is going to impact in a very different way in the different
European countries. Some countries will recover before 2015; others will experience a very
pessimistic macroeconomic scenario.

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

A number of countries, especially those with competitive industries aiti talanced public

accounts,will recover fast and will show strong business and consumer confidence so that IT
investments will show an increasing trend. In these countries, a high diffusion of innovation will be
addressed both to savings and to introduction of new products.

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

An outcome of the crisis started in D07, in fact, shall be that all European countries must
balance their public accounts and keep public debt under strict control; nevegféndividual
countries have widely different abilities to achieve this goal.

' The model assumes a natural rate of unemployment of 2% that may only be underrun in the short term
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Therefore, whereas governments in some countries shall be able to devote to innovation and ICT
investments all the resources required by political will, other countries shall have to make difficult
choices.

Within this second group of countries, some Mdlfgo public investment and current expenditure

in innovative activities in order to defend current levels of traditional service provision and of public
employment. Other countries might be willing (or forced) to do the opposite, especially for cost
savif 3 AYyYy20F A2y ® Ly &adzyz F2N) O2dzy NASaQ adNROi
be envisaged:

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

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

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

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

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

Impact

This twoespeed economy will produce a labour market characterised by a high level of labour
mobility at least within the Ewpean area. Northern Europe will probably absorb part of the
workers of Southern Europe, while Southern Europe may be affected by a risk of brain drain. The
labour single market may be very useful in such a situation, since it may help compensating local
mismatch of demaneupply of eskills.

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

Northern Europe will experience steady competitive levels of its industry, while countries with high
budget constraints will lose competitiveness and productivity. The gap between vulnerable
countries and the other countries will widen so thatill be more and more difficult to establish

and agree within EU common policy objectives and agenda especially where innovation and
investments are required. The will be clearly Digital Agenda disregard.

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

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

E-SkillsJobsc Wwo Speed Eurofe 4 OSy I NRA 2 Y
Development ICT Professionalsills Jobs in Europe 2012020

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

ICT Management| 1 39 1.40| 1.41| 1.43| 147/ 153 160/ 1.67| 175 1.83

ICT Practitioners 514| 5.09| 499 501/ 505 505 502 503 502 5.02

Of which:

Application 1.95 1.93 1.90 193 1.96 1.98 1.99 2.00 2.02 2.04
Development

Of which:

Infrastructure 2.37 2.34 2.29 2.28 2.28 227 2.25 2.25 2.24 2.23
Total 6.53 6.49 6.40 6.44 6.52 6.58 6.62 6.70 6.77 6.85

E-SkillsSupply Wwo Speed Eurog@ 8 OSY | NR 2 Y
Development ICT Professionalskills Supply in Europ2011¢ 2020

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

ICT Management| 1 40|  143| 1.44| 1.46| 150/ 1.56| 1.63] 170 178 1.86

ICT Practitioners 525 527 528 528/ 527 525 521| 520/ 519/ 5.19

Total 6.67 6.70 6.72 6.74 6.77 6.81 6.84 6.90 6.97 7.05

E-SkillsDemand Potential Wwo Speed Euroge@ 4 OSy | NR 2 Y
Development of ICT Professionals&ills Demand Potentiain Europe 201k 2020

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

ICTManagement 1.47 1.48 1.51 1.56 1.64| 1.73 1.81 1.89 1.97 2.05

ICTPractitioners 532 518/ 507/ 505 508 511/ 514/ 5.19| 524/ 5.29

Total 6.79 6.66 6.58 6.61 6.73 6.84 6.95 7.08 7.21 7.34
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Wwo Speed Europe & O Dgvelddinenyof ICT Professionalskills supply and demand in
Europe(EU27) 2011¢ 2020

EU27- Two speed Europe
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Wwo Speed Europe & O Dgveldbdinenyof ICT Professionalskills supply and demand in
European countries 2014 2020
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Spain- Two speed Europe United Kingdom- Two speed Europe
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e-Skills Vacancies Estimat®wo Speed Eurof®®@ a OSy | NR 2 Y
Summingup of National ICProfessional Exas Demand in Europe 20112020

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

ICT Management| g7 0.08 010/ 013 0.17 0.20 021| 022 0.23 0.22

ICT Practitioners 0.18| 009 008/ 004 004| 007/ 013| o016| 022 o027

Total 0.26 0.17 0.18 0.18 0.21 0.26 0.33 0.38 0.44 0.49

Note: this is a summing up of national excess demand figmehalanced with oversupply in other countries, but after migration.

358 { OSYIFNA2 WYW{20Alf Lyy24%®RilsEia29202 AyaQ FT2NBOI
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the crisis and on an optimistic IT spending policy. This is mainly based on the idea that most of the
European governments, supported by the EU, will adogrowth inducing policy where the ICTs

will play a relevant role. All the European countries, supported by the EU, will orient their efforts to
investments able to induce the growth thanks. The countries with severe budget constraints will at
least adop a cost saving strategy and will start with growth strategy as soon as this will be possible.

After a difficult 2012, the economy starts recovering, with dédily slow recovery rates untd015
(lower than before the crisis) and with more positive gtbvexpected from 2015 to 2020n the
meanwhile, the majority of the European governments adopt an optimistic innovation policy with
high propensity to invest in the ICT (investment/GDP). Most of the countries show a strong political
will addressed to reoger fast from the crisis. This is, among other things, based on a proactive ICT
policy. This will lead to an increase in ICT investments addressed to telecommunication
infrastructures and to fast diffusion of the new ITs.
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The EU growth will be driven by@é most competitive countries, although the countries with
budget constraints will followlosely.

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

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

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

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

Impact

The fast innovation policy and the acceleration of innovations after 2015 will increase the demand
for e-skills, for both leadership skills and core skills. The misnaftdemandsupply of eskillswill

be met through internal movement within the European Unioffter 2015, the entry of non
European workers may be necessary.

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

Enterprises will have to come back to pmesis levels of training budgets.

Forecasts

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

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

e-Skils Jobs; Bocial Innovation WinQ & OSy | NA 2 Y
Development ICT Professionalskills Jobs in Europe 20112020

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

ICT Management| 1 39 1.40| 146/ 152/ 160 170 1.81| 1.92| 203] 215

ICTPractitioners 5.14 5.16 5.18 5.19 5.21 5.22 5.24 5.26 5.28 5.30
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Of which:
Application 1.95 1.96 1.97 1.98 2.00 2.02 2.04 2.06 2.08 211
Development
Of which:
Infrastructure 2.37 2.38 2.38 2.38 2.39 2.39 2.39 240 240 241
Total 6.53 6.56 6.63 6.71 6.81 6.92 7.04 7.17 7.31 7.45

e-Skills SupplyBocial Innovation Win@ a OSy | NR 2 Y
Development ICT Professionalskills Supply in Europe 20X12020

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

ICT Management| 1 42|  143| 1.49| 155/ 1.63| 1.73| 1.84| 196/ 207 219

ICT Practitioners 525 529/ 530/ 530 531| 533 535 537 540 5.42

Total 6.67 6.72 6.79 6.85 6.95 7.06 7.19 7.33 7.47 7.61

e-Skills Demand Potential8ocial Innovation WinGscenario
Development of ICT Professionals&illsDemand Potentiain Europe 201k 2020

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

ICT Managementl 1 47| 154/ 1.62| 173 1.86| 1.98 210/ 2.23| 235 247

ICT Practitioners 532 537 545 560 576/ 593 610 6.25 639 6.52

Total 6.79 6.91 7.08 7.34 7.62 7.91 8.20 8.47 8.74 8.99
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Bocial Innovation Win@ & O Dgvelbidnenyof ICT Professionalskills supply and demand in
Europe (ELR7) 2011¢ 2020

EU27- Social innovation wins
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Spain- Social innovation wins United Kingdom- Social innovation wins
700.000 1.800.00!
600.000 — 1.600.000 /
/// 1.400.000
500.000 p——
1.200.000
400.000
=s=Demand ===Demand
Potential 1.000.000 Potential
300.000 Total Total
oot 800.000 oo
===Supply “==Supply
200.000 Total Total
600.000
100000 —+Excess 400.000
‘—/" Demand Demand
01— Total 200.000 / Total
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ,___/
-100.000 0 : : . . . . . . : !
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
EU21- Social innovation wins Net migration 20122020- Social innovation wins
3.000.000 40.000
/ 30.000
2.500.000
/ 20000
2.000.000 - g / 10.000 -
=s=Demand 0 -
N Potential ER
500,000 Total -10.000
===Supply
1.000.000 Total -20.000
=<=Excess -30.000
Demand
500.000 Total 40.000
-// -50.000
0 : . . . . . . . . !
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 -60.000

e-Skills Vacancies Estimatdocial Innovaton Win@ a OSy | NR 2 Y
Summingup of National ICT Professional EsseDemand in Europe 2012020

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

ICT Management| g7 0.14| 017 0.22 0.25 0.28 030| 031 0.32 0.32

ICT Practitioners 0.18 0.21 028 042 0.56 0.70 0.86| 099 1.11 1.22

Total 0.26 0.34 0.44 0.63 0.81 0.98 1.16 1.30 1.43 1.54

Note: this is a summing up of national excess demand fignotsalanced with oversupply in other countries, but after migration.
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4  ElLeadership skills

Author: Nils Fonstad, INSEAD

4.1 Overview

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

Eleadership is defined as follows.

Eleadership is the accomplishment of a goal thatelbn ICT through the direction of
human resources and uses of ICT.

E-leadership skills consist of ashiaped portfolio of skills, representing expertise in both using ICT
YR RS@GSt2LAY3 2NHIYATFIA2yad ¢ @ Likselinfusing T G KS 4
APSdE GRSSLI {y26tSR3ISE Ay I &ALISOATFTAO I NBIF NBf
G§SOKYAOItT FdzyQiA2y T LINRRdzOGT Odzaid2 YSNI SELISI
represent expertise in developirgganizations; i.e., competence in leadership and management

(e.g., sense making; building and aligning relationships across boundaries; visioning; inventing).

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

digital entrepreneurship.

4.2 Defining eLeadership

4.2.1 Understanding the growing demand for-keadersip skills

To enhance their productivity and competitiveness, organizations are increasingly relying on
information and communicationsechnology (ICT) to operate their business processes and to
innovate and povision products and servicés.

As noted in previous chapters, as organizations invest more in technologydigitiize their
business operations and innovations, thage demandingpeople who can develop, apply and
manage systems of digital technologied.e., professionals who are-skilled. Outsourcing and
automation are two trends that complicate efforts to estimate the demand faeskiled
professionals. Outsourcing enables wedbrdinated organizations to isolate key responsibilities
and contract an external service provider to take care of. Outsourcing enables organizations to
meet part of their demand for -skilled professionals without having to hire additional employees

or re-skill existing ones. It is one way that the market has learned to pool augeesskilled
professionals. Automation reduces the demand foskéled professionals who perform very
routine tasks.

As organizations rely more on ICT, they are demandimgmatype of leader: leaders who are both
business and ICT saywuiiey are demanding ICT leaders to be more busirssary and business

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

and Ross 2010
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leaders to be more 1G3avvy'’ And although outsourcing and automation may mitigate the
growing demand for eskilled professionals due to the aforementioned development, organizations

of all sizes and from all sectors nonetheless increasingly need at least one person who can lead and
manage eskilled professionald’hree significant changes are contributiloga growing demand for
e-leadership skillby organisations

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

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

1 Organisations canncreasingly access ICT resources without having to own thbm third
factor that advances in ICT enable ICT andI@inservices to be provided in different parts of
the world by independent organisations. Increasing demands for access to ICT resaarces a
services no longer means owning those ICT resources and services.

A growing demand for ICT leaders to be more busingggvy

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

1 ClIOs spend a significant percentadeheir time outside of managing ICT services;

1 ClIOs spend about a third of their time working with Ad@ncolleagues, whereas IT Groups
spend about a quarter of their time. In both cases, they anticipate the percentage of time
working with nonlIT colleagas to grow by at least 20%; and

1 ClIOs and their IT groups anticipate spending an increasingly smaller percentage time
managing ICT services and a growing percentage of their time working withTnon
colleagues; managing enterpriggde business processesna working with external
customers and partners.

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

2012; Woerner and Weill 2009.
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A growing demand for nofiCT leaders to become more Kdvvy

As the strategic roles of ClOs asganding, forcing them to become more businessvy, noACT

business leaders are also finding they must become morsd@fy, both in terms of understanding

specific technologies and in terms of understanding systems of technologies. In April 2012, the
prestigious international executive placement firm Spencer Stuart published a report on the
ANRPGgAYI RSYFYR FT2N a5A3A%If 5ANBOG2NA®DPE ¢KS NB

[Boards of Directors] have taken notice of the rapid pace of change [of ICT] and have
acknowledged the imortance of augmenting their ranks with executives at the forefront of
these technology advancements. As companies increase their investments in digital
G§SOKy2t23AS5a FyR a20AFf YSRAI IyR Y20AfS LI
directoNE ®¢ ! OO2NRAY3A (2 (GKS wnmm {LISYOSNJ { Gdz NI
or technology backgrounds has increased more than 20 percent in the past year. For individuals
possessing the requisite understanding of the digital landscape, opptés in the
boardroom are at an atime high.

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

Based on a global survey of 685 ClOs working in largecardi private sector organizations, data
from a survey of 88 large global organizations, and 10 detailed case studies on effecanai&d
innovation, Peppard and Thorp (2012) note:

Our research reveals that CEOs and their CxO colleagues play d pleten determining
whether or not their organisations maximise value from theispénd CEOs, in particular, set
GKS G2yS F2NJ L¢ YR 6KSUKSNJ AG dzf GAYFGSte@ =
seem to understand this. This quest for IT valsedefinitely not something that can be
abdicated to the CIO (although they certainly have an important role to play, but more about
that later). Many secalled IT decisions are essentially business decisions and executing those
decisions raises businesssponsibilities; all chief officers must recognise that delivering value
from IT is a shared responsibility. This is more than acknowledging that IT is of strategic
importance ¢ which most CEOs dg but requires their active participation and oversight.
Ultimately, CEOs must accept their accountability for IT and understand and accept their
essential role.

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

'® SpencerStud (2012). Digital Directors: Putting your expertise to work in the boardroom. Report released
April 2012. Available at: http://content.spencerstuart.com/sswebsite/pdf/lib/DD_Expertise_linear.pdf
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review. Request latest copy from j.peppard@cranfield.ac.uk
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Eleadership in the context of skills efforts at the European Commission

Amidst these changespif almost a decade, the European Commission has bedredbrefront of
tracking the evolving demand and supply e$lélls. In 2004, the Europeanskills Forum adopted
the following definition for eskills (European Commission, 2004):

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

1 ICT practitioner skitlshe capabilities required for researching, developing, designing,
strategic planning, managin producing, consulting, marketing, selling, integrating,
installing, administering, maintaining, supporting and servicing ICT systems.

1 Ebusiness skills (also calledeadership)the capabilities needed to exploit opportunities
provided by ICT, notabthe Internet; to ensure more efficient and effective performance
of different types of organisations; to explore possibilities for new ways of conducting
business/administrative and organisational processes; and/or to establish new
businesse$’

This repot represents a key deliverable frooollaborationbetweenempirica, IDC and INSEAD for
0KS 9dzNRBLISIHY [/ 2YYA&aaArzyQa S5ANBOG2NIGS DSYSNI f
9 dzN2 L-3Rills Jorc@npetitiveness and innovation arekamine ways to fge current and future
challenges. The focus in tlikapteris on eleadership skill§

4.2.2 The definition of eleadership in the context of leadershipnd entrepreneurship

More than 50 years ago, a researcher with an eye for detail grasped thecharacteristics of

f SFRSNEKALID LY wmMpcecmE 2d/ &l & t NBYGAOS Llzot AakKS
Harvard Business Review (HBR), which proved so relevant that HBR republished it in 2004, as part
of a special issue on leadership. Many mamaget teachers continue to offer it as a fundamental
reading in their leadership courses. In the article, Prentice offers thewfmlg definition of
leadership?

Leadership is the accomplishment of a goal through the direction of human assistants. The man
who successfully marshals his human collaborators to achieve particular ends is a leader. A
great leader is one who can do so day after day, and year after year, in a wide variety of
circumstance$®

2 It is important to note that the aforementioned definitions are not exclusgvee., someone may be

skilled at more than one of the three types ofillsk In some settings, such as small and medéized
enterprises in the ICT sector, an organisation may have many employees that practice all three types of
skills.

2 hyS 2F GKS NBO2YYSYRIGARYEE 2FFTAKSH 6DV { @53 @NE &ITNB
the long term eskills agenda with new focusedskills activities to fill well identified gaps, in particular

the promotion of "eleadership skills" for competitiveness and innovation to match new requirements
SYSNEAY 3 T NRmesinghaydKdete,20WB)E 0 |

22 prentice 2004: 103

% Prentice (2004: 11:3) continues to explairtie may not possess or display power; force or the threat of harm

may never enter into his dealings. He may not be popular; his followers may never do whahes wut of love or
admiration for him. He may not ever be a colourful person; he may never use memorable devices to dramatize the
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