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Abstract

This report summarizes preliminary insights from a 12 months service contract awarded by
the European Commission to INSEAD to design “European e-competence curricula
development guidelines’ taking into account the crucial role of Universities in developing e
competences of both those entering the workforce (e.g., from Higher Education) and those
from the existing workforce. This study started in January 2009.

We have grouped insights into four sections:

1. Defining demand for e-competences;

2. Developing e-competent ICT practitioners, managers and entrepreneurs,
3. Therole of Universities in developing curricula for e-competences; and
4. Emerging critical success factors from the formal education sector.

Within each section, in addition to summarizing key findings, we include short descriptions
of especially notable examples ("vignettes') and we propose subsequent actions for applying
our preliminary findings towards the project's next phase, developing curriculum
development guidelines ("action items'). Many of the action items describe how we plan to
build on our findings with two surveys: one of Chief Information Officers and the other of
Universities.

The results from the service contract will be especially relevant to senior executives who
want to increase the strategic value of their ICT investments by having more e-competent
managers, Universities that want to tap into the growing demand from firms for e
competences by providing opportunities for developing e-competences; and policy makers
and institutions that want to help firms and Universities reduce the skills gap.

Acknowledgements

This synthesis report and project would not have been possible without the generous
participation of many.

We are grateful of the support and contributions of the Steering Committee, consisting of
Elena Bonfiglioli of Microsoft, Peter Hagedoorn of EuroClO, Terry Hook of e-skills UK;
Markku Markkula of TKK Dipoli and Aalto University, Corinna Schulze of IBM, and Heino
Schrader of SAP. Within the European Commission our contact point was André Richier
(Enterprise and Industry Directorate-General, Innovation Policy Directorate, ICT for
competitiveness and innovation Unit).

We are especially grateful for the assistance of Annemieke Biesma, Kristine Bitnere, Roberto
Bruni and Sonja Ekholm of Roberto Bruni & Partners. David Fréderix of Webropol made it
possible to have the surveys available online. Finally, we are very grateful to the many
professionals who took time from their important efforts at enhancing ICT capabilitiesto talk
with us (appendix A includes a list of 40 experts who participated).



Table of Contents/Outline

PN T R Y X O E TP 2
ACKNOW BGEITIENES . ...ttt ettt st s e s it s bt e et e et ea bt s b e et enb e e nneenne s 2
TABLE OF CONTENTS/OUTLINE ..oooiiictiii ettt s ettt e st s s eat e e s sbte s s s sabae e e ssnbeesesnbaneeas 3
[ EXECUTIVE SUMMARY ..ottt ettt e e et e ettt e e e e e e s e ettt e e e e e s s s e e st e e eeeeesssseasbaeessessssassrranaeeeessas 4
NI T RO 16T 1 T 1 7
I11. DEFINING DEMAND: WHAT DOESIT MEAN TO BE “E-COMPETENT” ?2..ocoiiiiiieiiiieee e 13
IH1.A. NATIONAL EFFORTS TO DEFINE DEMAND ..evttuuiiiiiiiettttieeesieessssseessssesssssssessseessssnsessseessssnseesseessne, 13
VIGNELLE: E-SKITIS UK ...ttt b e b ettt sb e e s b e e st e e sb e e sbeesbeesbeenbeenbeenreens 13
VIigNEtte: CIGREF (FIAMNCE)......coitiiitieitieitieitie sttt ettt ettt sb ettt sb e sb e e st e e sbeesbeesbeesbeesbeenreenreens 15
111.B. PAN-EUROPEAN INDUSTRY -LED BFFORTS. . uuuiiiiiiiietiiei ettt e e s e eeat s s e e s s e eab s s e e s s e esabba s eessennnnes 16
VIGNELE: CArEEI SACE. ... eeteeiteeitee ittt skttt sb et e st e st e e sb e sbeesb e e s bt e sb e e sbeesbeesbeesbeesbeesbeesbeesbeenbeenbeenreens 16
Vignette: European Competence FrameworK ...........ioiioiioiieieesiesee ettt 17
Vignette: EUroClO COMPELENCE MEBIFIX. ... eeiveeireeitieitiesteesteesteestee sttt et e e sre e st e sbeesbeesbeesbeesreesreesreenreens 19
SUMMARY OF DEFINING DEMAND FOR E-COMPETENCES.......citttttttiiiieeiiettitisseeessessssassssssssssssnssesssssssssnns 20
Action Item 1: Identify Demand Portfolios of Capabilities............ccooveiiiiieiiiiieseeeeeeeeee e 21
Action Item 2: Define e-competences for SVIES and goVENNIMENE .........c.eeieereeriereeree e see e sieesiee e 21
IV. DEVELOPING E-COMPETENT ICT PRACTITIONERS, MANAGERSAND ENTREPRENEURS
MANAGERS.. ..ottt e e oo oottt e e e e e s e et et eeeee s s s et eeeeeeesssaaasaaeaseesssessaaseeeassssaassraneeas 22
IV.A. HOW DO FIRMS MEET THEIR DEMAND FOR E-COMPETENT MANAGERS?......iiiiiiiiiiiiiiieeeeeeeeriien e eeseeennns 22
Action [tem 3: Learn how firms meet their demManQd......... ... 22
IV.B. HOW DO FIRMS DEVELOP E-COMPETENCES OF EXISTING EMPLOYEES?.....ccevtieiiieiieeeeeeeeeeereeeeeeeeeeeeeeeeeees 22
Action Item 4: Learn how firms distribute their internal development investments............ccevvveveereenieens 23
Vignette: Corporate UNIVEISITIES........ciueeiieiieiee ittt ettt sb e b e sb e e st e e sreesbeesreesreesreesreens 23
V. THE ROLE OF UNIVERSITIESIN SUPPLYING E-COMPETENCES.........cccoioieevtiee et 25
V.A. INDUSTRY-LED EFFORTS TO PROVIDE CONTENT ...ciittttuuiiiieeiieetsuiiseesieessssieesssessssseeessessssseessemsmne. 25
Vignette: MiCrOSOMt IT ACBTEIMIY. ....ccueeiteeitieitie sttt ettt ettt r e b e e s bt e sb e e sb e e sbeesbeesbeesbeesreenreens 25
Vignette: SAP UNIVErSItY AllTAINCE. .....cueiitieiieiieiie ettt sr e sreenree 26
Vignette: IBM and SErVICES SCIEBNCE ... .coitieiteeitieitie sttt sttt ettt sttt sb e sr e e sb e sbeesbeesbeesbeesreesreenreens 27
V.B. UNIVERSITY-LED EFFORTS TO DEVELOP CURRICULA .....cetttttieeereeeeeeeeeeeereeeeseesssessessesssssessssssssssssssssssseee 28
Vignette: it-VeSt (DENIMAIK).......coiieiieieeitieitee sttt ettt bt e e b e e sb e e sb e e sbeesbeesbeesbeesreenreens 29
Vignette: CEFRIEL (ITAIY) ....eoitieiieiie ettt b e b b sr e sreesneenneen 31
Vignette: Innovation Value Institute (Ireland)...........cooeoiieiieieeiieee e 34
Vignette: Aalto University (FINTand) ..........ooeoiioiieiioieeieeeeeee et nre e 35
Vignette: Foundation Degrees and the Information Technology Management for Business degree (UK) 36
Action Item 5: Identify profiles of effective coursesin terms of both content and content delivery. ......... 38
Action Item 6: Identify sources of content of effective University offerings.........ccccoveeveeneeneeicncneens 38
VI. EMERGING CHALLENGESAND CRITICAL SUCCESSFACTORS.........coiiiieeetiiee e 39
VII. CONCLUSION AND NEXT STEPS ... .ottt ttee ettt s sbbee e s sban e s s eabeeeeanes 42
APPENDIX A: THE SYNTHESISREPORTSDRAWSON A VARIETY OF SOURCES..........cccvveenn. 43
F AN I N = A VAT S AT 43
A .2 REPORTS AND DOCUMENTS ... .ciittttttitieiieetsttteessstessasatessseesssaa s eesteesstaatessteesssateessseessssnssessseessses 45
APPENDIX B: EUROPEAN UNIVERSITIESTHAT OFFER OPPORTUNITIES FOR BUILDING E-
COMPETENCES- AN EMERGING OVERVIEW. ...ttt ettt e sraee s 47



|. Executive Summary

This report summarizes preliminary insights from the study on “European e-competence
curricula development guidelines’ regarding the crucial role of Universities in developing e
competences of both those entering the workforce (e.g., from Higher Education) and those
from the existing workforce.

Demand from a range of organizations — including both from firms that provide ICT services
and from those who do not, from non-profit and from public sector organizations — for ICT
professionals is growing and becoming more diverse for two broad reasons.

- A greater number of organizations are using ICT to support an increasing percentage of
operational processes, products, and services— in large part because costs for ICT and ICT
services have decreased, ICT vendors have made better and more relevant products and
services, and as more organizations use ICT the network value of ICT has increased.

- As ICT becomes more integral to how an organization functions, organizations are
discovering new strategic uses and roles for ICT professionals, such as managing projects
and pursuing synergies across traditionally independent business units (e.g., ssandardizing
technology and integrating data to develop a"single face" tothe customer).

Consequently, with the growing demand for ICT professionals, there is growing demand for
managers with a broad variety of both technical and business capabilities.

Today, many organizations are struggling to find e-competent managers.® Even before the
current economic crisis, companies all over the world were increasingly struggling to hire
people who were competent in both information technology and business management.

This report represents the first phase of a study that aims to strengthen the role of Universities
in developing curricula that build e-competencies. What follows is a brief summary of the
four sections of this report.

Defining demand for e-competences

Over the past several years, a number of multi-stakeholder collaborations have succeeded in
developing common understanding with regards to what kinds of capabilities are demanded
by large organizations to be competitive in today's global and 1T-enabled economy. Several
of these collaborations have identified a range of specific capabilities that go beyond
traditional technical ICT capabilities (e.g., important operational capabilities) and that reflect
new roles for ICT in organizations, such as strategic enterprise architecture, systems
management, business process mapping, change management, and project portfolio
management. At a national level, examples of especially effective multi-stakeholder
collaborations include the Advanced IT Training System (Germany), e-skills UK, and
CIGREF (France). At a European level, one of the most relevant multi-stakeholder
collaborations is the CEN/ISSS Workgroup on ICT Skills, which includes representatives
from industry, academia, and government who have collaborated in developing the e
Competence Framework.

In addition, some collaborative efforts are now working with other collaborative efforts to
ensure their efforts relate to each other. For example, after EuroCIO developed its own e
Competence Matrix (EuroClO e-CM) it has worked with other European efforts, such as the

! In this study, we define e-competences as technical and managerial capabilities that organizations need to

achieve their objectives.
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CEN/ISSS Workgroup on ICT Skills (from which the e Competence Framework was
developed) and the e-Skills ILB (Industry Leadership Board). It has endorsed each of these
efforts and worked with their leaders to ensure the EuroCIO eCM relates to and
complements their respective frameworks and policies.

Developing e-competent ICT practitioners, managers and entrepreneurs

There is a dearth of data on how firms meet their demands for ecompetent managers. The
only published examples that we found were a few reports that include some e-competences
(e.g., "Skills Gaps in the World’'s IT Workforce: A CompTIA International Research Study”
from February, 2008) and anecdotes from professional and general business publications
(e.g., CIO, Harvard Business Review, and McKinsey Quarterly). From the data we have thus
far collected from interviews with senior ICT managers and news, journal, and web
publications, we have found that firms rely on four general sources to meet their demand for
e-competent managers. hire new employees from other firms; hire new employees from
University; sub-contracting or outsourcing employees; and enhancing capabilities of existing
employees. Firms we have spoken to invest in all four sources to hedge the risks associated
with each.

There is aso very little data on how firms develop e-competences of existing employees.
From our research thus far we have found that firms invest in at least six different
opportunities for developing the e-competences of existing employees. in-house training
provided by a University; in-house training provided by an external firm; in-house training
provided by employees,; external business degree programs; external ICT degree programs,
external University courses. In practice the e-competence development within a company is
organized as a combination of several of these forms.

Therole of Universitiesin supplying e-competences

Universities are providing a wide variety of opportunities for those entering the workforce
and those from the existing workforce to develop e-competences. For those entering the
workforce, courses in business and ICT management that can lead to a University degree
(e.g., aBA or MSc) and courses that may lead to a certificate (e.g., certificate of attending
open enrolment Executive Education Seminar, ICT vendor courses for earning a vendor
certificate). For those from the existing workforce, Universities offer the same options that
are offered to those entering the workforce and they offer in-house training to companies
(e.g., custom program, internal University course) and advanced degree programs designed to
accommodate work hours.

There are two general types of curricula development efforts to develop attractive content for
these educational options. Industry-led efforts represent efforts led by ICT vendorsto develop
courses and certification exams that academic institutions can offer — either for free or by
paying a membership fee. For example, Microsoft Academy is an annual membership
program that enables member academic institutions to deliver training on Microsoft
technologies. SAP University Alliance also provides University faculty with tools and
resources to teach students about how organizations get value from ERP technology -
however their content is not specific to SAP products and services. Similarly, IBM's efforts at
develop Services Science represent funding of non-IBM specific interdisciplinary curricula
on designing and managing services.

University-led efforts at developing curricula represent efforts led by Universities that
involve Universities, industry and government offices to develop curricula that foster e
competences. Two notable examples that we describe in vignettes are it-vest (Denmark) and
CEFRIEL (Italy). We also highlight the Innovation Value I nstitute (Ireland) as an example of
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a curricula development effort that started as industry-led (specifically, Intel) and is now
university-led. Finally, we highlight two university-led efforts (in Finland and the UK) as
important success stories due in large part to the holistic approach taken by participating
stakeholder groups.

Emerging critical success factors from formal education sector

We have identified four emerging critical success factors (and we expect to identify several
more once we analyze results from two surveys we are conducting). Hrst, developing
consensus on definitions of e-competences and developing attractive curricula for fostering e
competences require having third-party organizations that coordinate and mediate the diverse
interest of participating stakeholder groups. Second, we found the most popular courses
include professionals who have left industry and joined the academic institute providing the
course. Third, curricula were developed into components, to avoid becoming dependent on
technological changes. Finally, curricula development efforts are part of a broader, more
systemic approach at enhancing e-competences. For example, e-skills UK is coordinating and
leading a number of efforts aimed at changing perceptions and building skills throughout the
life of learning - from 10-14 year olds (e.g., CC4G) to current professionals (e.g., The Skills
Academy for IT). Several experts that we spoke with regarding the impressive track record of
successful efforts from Finland (e.g., Aalto University), the United Kingdom (e.g., eskills
UK), and Germany (e.g., Karlsruhe University) noted their holistic approach to building e
competences.

In conclusion, at this stage of the project, we have found that important progress has been
made with regards to a fundamental aspect of effective curricula development: developing
common definitions of what key capabilities constitute "e-competences' — definitions that are
useful to European Universities, policy makers, and organizations (public and private) that
rely on e-competent managers. A next step is to better understand the multiple roles
Universities currently have in building e-competent managers and to identify different types
of effective corresponding curricula (e.g., curricula for week-long executive education
courses, curricula for three-month long undergraduate courses, etc.). For each type of role
and corresponding curricula, we have identified several isolated yet successful multi-
stakeholder party efforts at developing curricula for building e-competences.

For the second phase of the study, drawing on our findings thus far, we are developing two
surveys — one of Chief Information Officers and one of Universities. We designed these
surveys to address several of the action items that conclude each section of this synthesis
report.



Il. Introduction

The e-skills gap was wor sening beforethe crisis; it now isan even greater threat

Demand from a range of organizations — including both from firms that provide ICT services
and from those who do not, from non-profit and from public sector organizations — for ICT
professionals is growing and becoming more diverse for two broad reasons?

- A greater number of organizations are using ICT to support an increasing percentage of
operational processes, products, and services— in large part because costs for ICT and ICT
services have decreased, ICT vendors have made better and more relevant products and
services, and as more organizations use ICT the network value of ICT has increased.

- As ICT becomes more integral to how an organization functions, organizations are
discovering new strategic uses and roles for ICT professionals, such as managing projects
and pursuing synergies across traditionally independent business units (e.g., ssandardizing
technology and integrating data to develop a"single face" to the customer).

Consequently, with the growing demand for ICT professionals, there is growing demand for
managers with a broad variety of both technical and business capabilities.

We define e-competences as technical and managerial capabilities that organizations need to
achieve their objectives. E-competences are a sub-set of e-skills, which the European e-Skills
Forum (2004) has defined as consisting of three types of skills:

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

- ICT practitioner skills: the capabilities required for researching, developing and designing,
managing, the producing, consulting, marketing and selling, the integrating, installing and
administrating, the maintaining, supporting and service of ICT systems.

- e-Business skills: the capabilities needed to exploit opportunities provided by ICT, notably
the Internet, to ensure more efficient and effective performance of different types of
organizations, to explore possbilities for new ways of conducting business and
organizational processes, and to establish new businesses.

In September 2007, the European Commission adopted a policy Communication on e-skills
proposing a long-term e-skills agenda and five action lines at European level. That
Communication opens with the following statement:

The success of the Lisbon strategy, the competitiveness of European industry and social
cohesion are dependent on the availability and the effective use of information and
communication technology (ICT) and the knowledge, skills, competences and
inventiveness of the European workforce and citizens. There is a general recognition since
the 1990s that the role of ICT on productivity and living standard is critical.

2 In this report, ICT professionals are professionals who can use information and communication

technologies to advance organizational objectives.



Shrinking supply

Before the current economic crisis, companies al over the world were increasingly struggling
to hire people who were competent in both information technology and business
management.

In Europe, the most recent research findings underscore the cost to competitiveness due to
shortage of key ICT skills. In 2008, IDC estimated a gap of close to 500,000 full time people
in the ICT industry in Europe, growing by 8-10% per annum in a steady state scenario. Based
on a survey they conducted of 717 European organizations, IDC found that about a third of
European organizations had postponed projects due to lack of skills. Postponing projects,
they pointed out, could lead to increasing costs, less flexibility, and slower reactions to
business change - all of which constrain the competitiveness of European businesses
(Kolding, 2008).

Research findings from the United States, Canada and international organizations, such asthe
OECD, illustrate that the shortage of e-competent managers is a world-wide phenomenon. In
one of the most recent comprehensive reports on the topic, the Conference Board of Canada
(CBC) highlighted at the end of 2007 that businesses were finding it increasingly difficult to
recruit qualified ICT workers. In a response, several of Canada's most powerful companies
(both in the ICT sector and those for which ICT was critical for achieving their business
objectives) formed the Canadian Coalition for Tomorrow’s ICT Skills’. At the launch, Mr.
Stéphane Boisvert, Enterprise President for Bell Canada referred to a striking set of facts
from the report to underscore the urgency of the coalition (Bell Canada press release, 4
December 2007):

Neglecting to take the necessary steps to significantly grow the pool of IT workers in
Canada will have repercussions. Considering that each vacant IT position represents an
average cost to the Canadian economy of $119,000 a year, the Conference Board of
Canada determined that failing to fill the 89,000 or so IT jobs that will become available
over the next three to five years would represent losses in excess of $10 billion — and this
IS a conservative estimate.

Although demographic factors (e.g. an ageing population) are partially responsible, the report
found the most significant factor in the decreasing number of qualified ICT professionals was
adrop in enrolments in ICT programsin Universities.

In Europe, organizations have responded by forming coalitions between companies,
Universities, unions, and government organizations (e.g., chambers of commerce) to better
understand and address the situation. For example, the e-Skills Industry Leadership Board
(e-Skills ILB) was launched in 2007 in Brussels by leading ICT companies. The e-Skills ILB
works in partnership with public authorities across Europe, other industry sectors, SMEs and
other stakeholders, building upon the recommendations and other reference initiatives on e
skills (several of which are discussed in this report).

Researches coordinated by efforts such as e-Skills ILB have found the same two general
factors contributing to the shortages — both involving Universities.

1. The number of students pursuing ICT-related studies is decreasing.

2. Firms complain that students graduating from ICT related programs lack capabilities to
apply their technical skills to business applications.

3 See http://www.ccict.cal




Declining interest among young people (especially girls)

Fewer numbers of students are choosing careers in ICT. Two recently published studies—one
from Europe (Gras-Velazquez et al. 2009) and one from Canada (The Conference Board of
Canada 2009), — present strikingly similar results from surveys of students from 9™ to 12"
grade students. A minority are interested in ICT careers and few consider ICT jobs as
interesting, fun and cool. In general, across France, Italy, Netherlands, Poland and the United
Kingdom, 50 percent fewer female students are interested in studying ICT in the future
compared to the percentage that report liking ICT at school (Gras-Velasquez et al. 2009: 3).
Both studies also find significant differences between mae and female perceptions, with girls
even less enthusiastic than boys. They also both find that the decisions of boys and girls are
likely influenced by the knowledge and attitudes of their parents, teachers and counsellors.
These adults found ICT jobs even less appealing than kids on average.

Particularly alarming are the especially low participation levels of female students. As
Viviane Reading, European Commissioner for Information Society and Media notes in the
foreword to the report developed by Gras-Velazquez et. al. (2009:1)

While a shortage of around 300,000 qualified engineers is expected in the EU by 2010,
fewer than 1in 5 computer scientists are women... it is fundamental not only that no oneis
left behind but that the sector benefits from increased diversity and productivity gains that
have been demonstrated to come from a better balance of women in top jobs and technical
jobs.

The European report makes evident that the impact of the gender gap represents loss of talent
for organizations that need e-competent managers (and subsequent loss of productivity from
less talent and less diversity) and loss of opportunity for females*

Univer sities offering insufficient opportunitiesto develop e-competences

From our interviews with experts and discussions with Steering Committee members, we
heard repeatedly that companies are not happy with the quality of students graduating from
ICT-related studies. More specifically, firms argue that those that do enter ICT-related
studies are not given sufficient opportunities to develop the kinds of competences that
industry is demand because Universities are not updating their offerings with changes in
demand for ICT.

Echoing a sentiment we heard in several interviews, Karen Price, Chief Executive of e-skills
UK, wrote in an opinion piece in the Financial Times (10 November 2008):

Research by e-skills UK has revealed two main drivers behind this lack of interest [ of the
younger generation in ICT studies]. First, a negative image of the way in which the
subject is taught at school, and, second, widespread misconceptions about the reality of a
career in IT. So what can be done about this? In the first instance, we need a radical
review of all technology curriculums [sic]. Technology education needs to inform and
inspire young people about technology [...] Technology education needs to help young
people develop the increasingly sophisticated blend of technical, business and
communications skills they will require for an I'T professional or business career.

Similarly, the Canadian report found that more and more young people are turning away from ICT-related
studies and occupations. "For example, between 2002 and 2006, enrolments in undergraduate University
computer science programs dropped by 30 per cent; and Canadian Universities graduated 2,200 fewer
computer scientists, software engineers and applied mathematics majors. The implications for the ICT
sector of under-enrolment include significant and growing labour shortages, lost productivity, the
underperformance of the sector, and a negative impact on the Canadian economy."



The“ European e-Competence Curriculum Development Guidelines’” study

In 2008, as part of the European Commission's efforts to implement the Communication on
“e-Xills for the 21% Century: Fostering Competitiveness, Growth and Jobs® strengthen the
supply of e-skills in Europe, the Directorate-General for Enterprise and Industry launched
four initiatives:

Monitoring supply and demand and developing foresight scenarios

- Designing European e-competence curricula development guidelines
- Supporting e-learning exchange mechanisms and networking

- Promoting Appropriate Financial and Fiscal Incentives

The following synthesis report is the first document deliverable of the study on European e-
competence curricula development guidelines. The overall purpose of the work is to develop
a set of actions ("guidelines’) for enhancing formal European curricula for building e
competences. The study will identify best practices and develop guidelines for strengthening
education of ICT practitioners skills and e-business skills —i.e., "e-competences.” It will also
consider the role of cooperation between industry and academia.

This report focuses on "the situation of ICT curricula in higher education in Europe,” with a
focus on ICT practitioners' skills and e-business skills.

We developed this report with three specific objectives’:

- Elaborate and define key concepts and items of the core components of European e-
competence curriculum development guidelines building on existing definitions and
previous work in Europe in the field of e-skills.

- Combine the data collected from desk research and interviews into a clear and complete
view of past and current efforts for developing European e-competence curriculum
development guidelines that promote e-competences of ICT workers.

- Develop key insights on context and critical success factors regarding relevant
curriculum development for e-competences.

Thisreport draws on a variety of sources, several which are listed in Appendix A.
Insights from e-competences relevant to other skill shortagesin the EU

European firms are facing skills shortages across several engineering and science related
professions.

In arecent background paper that we developed for the European Business Summit in March
2009 and based on research we conducted, we show that e-competences are critical to global
competitiveness. To better understand how Europe fared with the rest of the world, and to
guide concerted capability-building efforts, we developed the INSEAD el ab Skills Pyramid -
a skills pyramid comprising of indicators representing three types of skills: literary and basic
skills; occupational skills; and global knowledge economy skills (similar to ecompetences).
Figure 1, following page, illustrates the INSEAD el ab Skills Pyramid.

During the Steering Committee meeting, held on 26 May 2009, participants agreed that the synthesis report should
focus on these three goals. Committee members agreed that of the goals listed in the study roadmap; these three were
the most helpful for identifying critical success factors and developing European e-competence curriculum
development guidelines.
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Availability of scientists and engineers

Occupational Quality of scientific research institutions
skills
Extent of staff training
Quality of management schools

Tertiary enrollment
General [ tescesimes |
skills Education expenditure

INSEAD eLAb Skills Pyramid

Figure 1: Each tier of the INSEAD el ab Skills Pyramid isrepresented by a variety of indicators.

Source: Lanvin, B. and Fonstad, N. (2009) “Who Cares? Who Dares? Providing skills for an innovative and sustainable
Europe.” Background report prepared by INSEAD eLab for the European Business Summit 2009

We found that the indicators that make up the INSEAD el ab Skills Pyramid account for 85
percent of the variation of the World Economic Forum (WEF) Global Competitiveness Index.

We also graded countries based on their relative pyramid score. Figure 2, below, lists the
total pyramid score and rank for each of the countries we considered.

o [oam] + |
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Figure 2: Europe'shandicap in the worldwide racefor kills

Source: Lanvin, B. and Fonstad, N. (2009) “Who Cares? Who Dares? Providing skills for an innovative and sustainable
Europe.” Background report prepared by INSEAD eLab for the European Business Summit 2009
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We found that while Europe as a whole gets a ‘B’ grade for literacy and basic skills (i.e.,
Europe scores one standard deviation above the mean, compared to competing economies),
and a ‘B-‘ for occupational skills (i.e., Europe is close to average, compared to competing
economies), it scores an alarming ‘C’ for its global knowledge economy skills (i.e., it is not
distinctly better than competing economies), an area in which most European countries trail
behind countries such as South Korea, the US, Japan and Singapore (Bruno and Fonstad,
2009).

The insights from this study, athough focused on ICT professionals, are relevant to
strengthening the role of Universities in building e-competences — competences that are
essential not smply for the ICT sector but also for the growing number of sectors that rely on
ICT to compete.
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[11. Defining demand: What does it mean to be “ e-competent” ?

In response to concerns of an insufficient and shrinking supply of qualified ICT practitioners
firms, government bodies, and academic institutions have been organizing themselves into a
variety of multi-stakeholder partnerships® We found two types of multi-stakeholder
partnerships were especially salient.

- Nationally-focused efforts are multi-stakeholder partnerships of organizations such as
firms, industry associations, Universities, and government departments focused on
defining and fostering e-competences within a specific country.

- Regionally-focused efforts are coalitions of organizations such as multi-national
corporations, industry associations, Universities, and government departments focused
on defining and fostering e-competences within a specific region (e.g., the EU)

Both types have been important to ensure learning from the front-lines and impact at a
national and European Union level.

One of the first challenges that these coalitions have tackled is to develop common
description of the new set of capabilities that they needed and to coordinate resources to
increase awareness of the value of ecompetent ICT practitioners and engage with
Universities to ensure they were providing options for participants to develop e-competences.

In what follows, we first examine the role of national efforts to define what it means to be e
competent before we then examine industry efforts.

[11.a. National effortsto define demand

Since the 1990s, within many European countries, several large companies and government
bodies formed coalitions to address skills shortages in the ICT sector. These national efforts
produced several capability frameworks that defined what capabilities were key to develop
for competitiveness. In Germany, for example, a coalition of employers, trade unions,
associations and the government ministry of education and research developed the Advanced
IT Training System (AITTS). AITTS consists of 29 specialist profiles, 4 operative
professional profiles (IT systems manager, IT business manager, IT business consultant, and
IT marketing manager), and 2 strategic professional profiles (IT technical engineer and IT
business engineer). These profiles are linked to an integrated system of educational training
(vocational training, bachelors, masters, etc.).”

Vignette: e-skills UK

E-skills UK is an employer-led, not-for-profit company, licensed by the UK government.
More specifically, e-skills UK is a Sector Skills Council (SSC) for Business and I nformation
Technology. It has responsibility for:®

- ThelCT workforce (the ICT & Telecomsindustries and ICT and Telecoms professionals
working in all industries);

- ThelCT-related skills needs of those in business management and leadership roles,
- ThelCT-related skills needs of all who use ICT in their day-to-day activities.

For arecent overview of multi-stakeholder partnerships, please refer to Korte, W.B., Braun, N., and Gareis, K. (2007).
"Benchmarking Policies on Multi-Stakeholder Partnerships for e-Skills in Europe.” Executive Summary of report
prepared by Empiricafor the European Commission and the European e-Skills Forum. December 2007.

To learn more, please visit http://www.kib-net.org

8 e-skills UK. (2008). "Creating the IT Nation: The Strategic Plan for England 2009-2014." 2008.
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SSCs are key aspects in UK’s effort to strengthen UK’s “optimal skills mix in order to
maximize economic growth, productivity and social justice.”® The UK Commission for
Employment and Skills (UKCES) - a new body, recommended by Leitch and adopted by the
Government — was established in April 2008 "to strengthen the employer voice and provide
greater influence over the employment and skills system.”* In first half of 2009, the National
Audit Office reviewed all SSCsfor re-licensing. In late July 2009, the UK Secretary of State
for Business, Innovation and Skills, Lord Mandelson announced that e-skills UK would be
re-licensed. The review rated e-skills UK as 'outstanding' due to the impact e-skills UK had
achieved, highlighting in particular its breadth and depth of employer involvement; strategic
vision; excellence in research; innovation in standards and qualifications; and the pioneering
programmes it leads to address I T skills issues facing the UK ™

To address ICT-related skills, e-skills UK takes a holistic approach, simultaneously
addressing a range of issues — from changing perceptions of what ICT professionals do to
coordinating efforts between industry and Universities to develop options for building e
competences — for a range a populations — from kids to University students to professionals—
to the elderly.

Two sKkills frameworks are at the core of eskills UK's efforts to develop "IT
Professionalism.” The Skills Framework for the Information Age provides a common
reference model for the identification of the skills needed to develop effective Information
Systems (15).** SFIA describes ICT practitioners' skills along two dimensions. The first
dimension consists of categories and subcategories of skills, defined to be easily recognizable
in the workplace. For example, within the subcategory "business change management” are
such skills as business analysis, program management and project management. The second
dimension describes seven levels of responsibility. The lowest level of responsibility if
"follow," the highest is "set strategy, inspire, mobilize." SFIA does not pretend to tell
organizations what to call their jobs nor what roles or jobs should consist of. Instead, it
articulates capabilities that organizations can use to define jobs. This enables employers of
ICT professionals to carry out a range of HR activities against a common framework of
reference - including skills audit, planning future skill requirements, development programs,
standardization of job titles and functions, and resource allocation.

The IT Professional Competency Model (e-skills procom) has become an industry-
recognized, internationally relevant training framework for organizing courses and
gualifications by the disciplines of the ICT profession. Built on ICT professional National
Occupational Standards, and linked to the SFIA, e-skills procom defines knowledge,
understanding and competences for seven broad disciplines (and their sub-disciplines) at five
levels of progression, incorporating technical, business and personal skills. E-skills procom is
the basis for e-skills UK's work to reform and simplify the qualifications map for ICT
professionals. It was designed to help ICT professionals achieve recognition for their skills,
and employers to plan training and development. It is dso helping providers of education and

HM Treasury. (2006). "Prosperity for al in the global economy - world class skills, Final Report,
December 2006." (also referred to asthe ‘Leitch Review of Skills'). Executive Summary, p.6:1.

House of Commons (2009). "Re-skilling for recovery: After Leitch, implementing skills and training
policies." Innovation, Universities, Science and Skills Committee. First Report of Session 2008-9. Val. 1.
p. 47:133. 16 January 2009.

1 Nationa Audit Office. (2009). "e-skills UK: A review by the National Audit Office." and e-skills UK press
release. Both can be found at: http://www.e-skills.com/About-us/2459

SFIA is owned by the SFIA Foundation, a non-for profit organization whose members are the British
Computer Society, e-skills UK, the Indtitute of Electrical Engineers, the Ingitute for the Management of
information Systems, and most recently, The IT Service Management Forum (itSMF).
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training to develop new courses to meet the needs of different ICT disciplines. E-skills
procom is being developed by employers in both private and public sector, with the support
of professional bodies and other partners, to create a united approach to help advance the ICT
profession across the UK.

Current efforts at motivating "more students to enter careers in IT” and to “enable the
influence and support of employers on IT-related learning in schools, colleges, and
Universities’ include the following two examples:

- CCAG - anonline club for 10-14 year olds - particularly girls - established in response to
research showing that negative misperceptions were affecting interests in ICT careers.

- The Diplomafor ICT - being taught to 14-19 years olds, designed with input from more
than 600 employers, Universities, colleges and schools.

Similar to the aforementioned examples from the UK, a few national efforts have sought to
bridge effective ICT management practices with HR management practices by developing a
common approach to describe what practices effective ICT management consisted of and to
map those practices to HR management tools.

Vignette: CIGREF (France)

Founded in 1970, CIGREF is an association of 128 French companies and organizations from
all sectors that seek to "promote uses of information systems as a factor of value creation and
source of innovation for the enterprise.” To accomplish this promotion, CIGREF focuses on
three aims:

- To bring together major companies using information systems,
- Tosupport ClOs and help them develop in the exercise of their profession,

- To develop along-term vision of the impact of information systems and technologies on
the enterprise, the economy and society.

CIGREF has long been involved in identifying critical skills the organizations need to
enhance the business value from their ICT investments. Since 1991, CIGREF members have
met monthly to share their experiences and review the state of affairs of ICT job profiles.
Early on, they developed a “job profiles referential” framework, which describes the jobs
identified and applied in the large companies internal ICT departments. In 2002, CIGREF
recognized that for effective ICT HR management, companies needed a franework that also
described career and qualification pathways and qualifications. Members updated the
CIGREF framework accordingly. This simple taxonomy of ICT job profiles is regularly
updated at the monthly meetings, incorporating emerging ICT competences and skills. It
allows the companies to follow the evolution of ICT jobs in the whole industry and facilitates
human resource management.

Recently, CIGREF developed and implemented an HR dashboard. The dashboard, based on
14 indicators, aims, on the one hand, to outline the major HR trends in the community of user
companies, and, on the other hand, to provide ClOs with indicators which allow them to see
where they are in relation to other companies.

18 source: http://mww.e-skills.com/Skills-Frameworks/1906
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CIGREF has built on and extended its work from France to Europe in two important ways.
First, in 2007, CIGREF participated as a European expert in the European e-Competence
Framework (e-CF) effort (more on e-CF on page 17). CIGREF considered its participation in
the development of e-CF as a significant step towards achievement of effective ICT HR
management. Second, CIGREF became a founding member of EuroCIO (more on EuroCIO
on page 19). CIGREF's participation in e-CF and EuroClO ensured that European efforts
benefited from CIGREF's experience and that CIGREF's past efforts could now be related to
frameworks common across Europe.

I11.b. Pan-European Industry-led Efforts

The nature of doing business within the European Union led quickly to demand to relate
national efforts to each other. An important early example of a pan-European effort was
Career Space.

Vignette: Career Space

In its 7 September 2007 policy Communication on e-skills, the European Commission credits
Career Space for setting the foundation upon which it launch and build its e-skills agenda.

Career Space was an important early example of a multi-stakeholder partnership focused on
defining and fostering e-skills. Between 1998 and 2002, the Career Space initiative included
major ICT companies and different stakeholders such as BT, Cisco Systems, IBM Europe,
Intel, Microsoft Europe, Nokia, Nortel Networks, Philips Semiconductors, Siemens AG,
Telefonica S.A. and Thales. In addition, the European Information and Communications
Technology Industry Association (EICTA), the EUREL, NTO, and many more association
participated.

The work was divided in two phases. First, the development of the core Generic Skills
Profiles identifying the wide range of skills and capabilities required. The second phase then
worked with the education sector to devise and develop European e-competence curriculum
development guidelines.

The guidelines to the education sector made through the Career Space consortium set up
several recommendations to support programs and studies of eskills learning. These
recommendations include a better network between Universities and the industry, regular
feedback from the industry to the Universities to understand practical needs, continuous
updating of the course, and input from the industry in course development such as through
guest lecturing and placement experience for each graduate. Finally, the Career Space
consortia emphasized the importance of building and ensuring a network consisting of
institutions, Universities, companies and NGOs to exchange information and improve
existing programs.

The Universities that participated in the work on the Curriculum Guidelines were: Linkoping
University, Sweden, University of Oulu, Finland, University of York, United Kingdom,
University of Reading, United Kingdom, Aristotle University of Thessaloniki, Greece,
Institut National des Télécommunications, Evry, France, Johannes Kepler Universitat Linz,
Austria, Universitat Politecnica de Catalunya, Barcelona, Spain, Universidad Carlos Il de
Madrid, Spain, Universitat — GH Padeborn, Germany, University of Manchester, United
Kingdom, ENSIMAG, Grenoble, France, Universitdét Karlsruhe, Germany, INSA Lyon,
France, Trinity College, Ireland, Universidad Politécnica de Madrid, Spain, Technical
University, Wien, Austria, Fachhochschule Minchen, Germany, University of Porto,
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Portugal, EIMN — ISEN, Lille, France, University of Eagan, Greece, UIMM-FIEEC, Paris,
France, Technical University of Denmark, Technical University Pavia, Italy.

While Career Space was focused primarily at a European level, particularly at engaging with
the European Commission, several other industry groups worked together to develop
common understanding regarding what capabilities were important to them and channel
resources towards content development for developing those capabilities.

ICT service providers have been especially well-organized and coordinated with regards to
educating Universities about changing and emerging demands for e-competences. However
the risk has been that the set of e-.competences that Universities believe matter most to firms
are limited to those that matter to large ICT service providers.

To ensure pan-European e-competency efforts included the demands of nonICT service
providers, (which did not necessarily overlap with those of ICT service providers) Chief
Information Officers (ClOs) organized themselves into groups such as EuroCIO.

Vignette: European Competence Framework

In order to synchronize e-skills in the EU and implement the recommendations of the
European e-Skills Forum, the European Commission supported the development of the
European e-Competence Framework (e-CF) in coordination with a wide variety of ICT
stakeholders. The Commission’s interest in e-skills comes from an understanding that the
future of ICT will impact the competitiveness and innovation within the EU. With this in
mind, the framework targeted several EU-wide problems with ICT development including
the minimal dialogue between the industry and academic world, the decline in skilled ICT
practitioners, ICT illiteracy among users and the general lack of a focused long-term EU e-
skills strategy.

Stakeholders in the project included members of AITTS, CIGREF, and SFIA that worked
under the umbrella of the European Standardisation Committee (CEN/ISSS workshop on ICT
skills). Together they developed the framework with the idea of not only promoting better e-
skills among users but also to support the inclusion of ICT skills for employability purposes.

The aim of the framework is to establish a common understanding for ICT competences in
Europe. It articulates the knowledge, skills and competence as needed and applied in the ICT
workplace that can be used by ICT user and supply companies, the public sector, educational
and social partners in Europe. In particular, the framework provides a reference point for
usersin order to develop their general competences and for managers in the industry to use in
long-term strategy planning.
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European e-Competence Framework overview

Dimension 1 Dimension 2 Dimension 3

5 e-Comp.
areas (A - E)

e-Competence proficiency levels

R T e e T &1 to e-5, related to EQF levels 3-8

eCF levels identified per competence

e-1 e-2 e3 e-4 e-5

A PLAN A.1.15 and Business Strategy Alignment

A2, Service Level Management

A.3. Business Plan Development

A4, Specification Creation

A5, Systems Architecture

A6, Application Design

AT Technology Watching

B. BUILD B.1.Design and Development
B.2. Systems Integration
B.3. Testing
B.4.50lution Deployment
B.5. Technical Publications Development

C RUN 1. User Support
C.2.Change Support
C.3. Service Delivery
C.4.Problem Management

D. ENABLE D.. Information Security Strategy Development
[.2. ICT Quality Strategy Development
[.3. Education and Training Provision
0.4, Purchasing
[.5. 5ales Proposal Development
C.6. Channel Management
D.7.5ales Management

D.8. Contract Management

E. MANAGE E1. Forecast Development
E.2. Projectand Portfolio Management
E.3.Risk Management
E4. Relationship Management
E.5.Process Improvement
E.6.ICT Quality Management
E.7. Business Change Management

E.B. Information Security Management

© European e_Competence Framework 1.0, A common European framework for ICT Professonas in al industry sectors
WWW.ecomptencies.eu

Over the two-year period, the framework identified 32 core ICT competences for
practitioners and managers regardless of hardware/software components. The framework
classified each skill into planning, building, running, enabling or managing skills that reflect
the ICT business process and its main sub-processes. Furthermore, the skills were organised
by five competence areas (e-1 to e-5) ranging from support/services to strategy management.
These can be used to provide detailed profiling where various competence combinations are
involved (see table below).
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The framework has been welcomed by alarge number of stakeholders and the effort to create
a common European understanding of e-competences in the ICT sector according to fast
moving developments of the market.

As it becomes more universally applied, the framework that was presented at the European e
Skills Conference in 2008 in Thessaloniki, provides a fundamental tool which facilitates
development of European curriculum and ICT qualifications and certification development.

Vignette: EuroClO Competence M atrix

Founded in 2004 by CIOs, EuroClO provides CIOs with a platform to share their experiences
and raise awareness of key ICT issues. In addition to having 43 member companies, EuroCIO
coordinates a network of seven national CIO organizations (CIGREF (France); CIO
Colloguium (D); CIO Forum Belgium; CIO Forum Sweden; CIO Platform (NL); Corporate
IT Forum (UK); and VISZ (H)). Together, EuroClO and its partner organizations represent
around 750,000 ICT professionals in Europe. EuroClIO strives to voice the collective
positions of European ClOs vis-avis suppliers and regulatory authorities including the
European Commission.

A recent core activity of EuroCIO has been to help member firms define, obtain and foster e
competent managers. In January 2008, in response to concerns about the growing shortage of
ICT professionals, EuroClO set up a EuroCIO E-skills Workgroup consisting of member
companies, to share experiences meeting demands for e-competences, develop common
understanding on fostering e-competences, and identifying areas of common interest that
EuroCIO could represent to external bodies, such as the European Commission, Universities
and other educational institutions. In its first year, the workgroup conducted a study on the
state of e-competences and found that role profiles are becoming more complex and that
firms complained of a shortage of “dual thinkers': employees that understood how to manage
both business (finance, commerce etc.) and ICT. More specifically, they found that capability
requirements of dual thinkers were shifting towards strategy and high-level business linked
activities, such as business srategy, innovation, and business and application architecture.
They identified several sources of shortages of dual thinking managers: an increasing number
of lower level ICT management roles (e.g., ICT infrastructure maintenance), traditionally an
important internal source of dual thinkers, were being out-sourced and off-shored; too few
ICT students graduating with degrees linking business and ICT management; and low
awareness of potential ICT professionals in emerging career possibilities in larger
organizations. Finally, they found that in order to meet demand for dual thinkers, a number of
companies had set-up internal training schemes, started internal academies or were sharing
training activities with Universities.

The EuroCIO E-skills Workgroup also developed a EuroClO e-Competence Matrix (e-CM).
Based on a similar framework developed internally by EuroCIO member Philips, the
EuroCIO e-CM defines seven main capability areas that are strategic for any organization
that relies on ICT to achieve its business objectives. Table 1, below, lists the seven
capabilities.
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Table 1: The EuroCIO e-Competence Matrix consists of seven general capabilities

1. Strategy and Innovation: Trandate or drive business strategy to IT srategic plans with the
following activities: function and service improvements, business process improvement, business
innovation, and afterwards, determine technical direction.

2. Enterprise Architectur e Define and maintain theinformation & enterprise architecture, including
process, information, applications, and infrastructure.

3. Demand Management: Identify business and automated solutions. Maintain IT portfolio. Define
and manage service levels.

4. Global Sourcing Management: Define and maintain sourcing strategy. Manage suppliers and
supplier performance. Procure I T resources: people, software, hardware, and licenses.

5. Project Delivery: Specify, build, test and deploy business and IT solutions. Manage change.
Educate end-users. Manage projects.

6. 1T Support and Execution (1T Infrastructure Services): Manage service delivery management.
Manage operations. Control Master Data.

7. Quality, Risk and Compliance: Define IT process, organization and relationships. 1T
adminigration. Provide IT Governance. Monitor and control IT performance, internal control and
regulatory compliance. Assess and manage IT risks. Manage quality.

Source: Presentation by Peter Hagedoorn, Program Director e-skills EuroCIO.

After developing the EuroClO e-CM, EuroClO has worked with other European efforts, such
as the CEN/ISSS Workgroup on ICT Skills (from which the e-Competence Framework was
developed) and the e-Skills ILB (Industry Leadership Board). It has endorsed each of these
efforts and worked with their leaders to ensure the EuroCIO e CM, which of all the effortsis
the most representative of what e-competences mean to CIOs, relates to and complements
their respective frameworks and policies. Having developed common understanding
regarding what key capabilities represent e-competences, EuroClO is working with these
other efforts to further dialogue with European business schools and Universities and
strengthen their capacity to foster e-competences.

Summary of defining demand for e-competences

Defining e-competences is challenging because it requires (1) sufficiently stable consensus
across multiple diverse stakeholder groups to enable necessary long-term investments amidst
ever-changing technologies, and (2) a sufficiently flexible definition to accommodate
emerging key skills enabled by new uses of technologies.

Over the past several years, a number of multi-stakeholder collaborations have succeeded in
developing common understanding in Europe with regards to what kinds of capabilities are
demanded by large organizations to be competitive in today's global and |1T-enabled
economy. Several of these collaborations have identified a range of specific capabilities that
go beyond traditional technical ICT capabilities (e.g., important operational capabilities) and
that reflect new roles for ICT in organizations, such as strategic enterprise architecture,
systems management, business process mapping, change management, and project portfolio
management.

In addition, some partnerships are now working with other partnerships to ensure their efforts
relate to each other.
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Action Item 1: Identify Demand Portfolios of Capabilities

An important way to build on efforts involving large private organizations to develop
common understanding regarding demand for e-competences is to survey them to identify
whether large firms have different portfolios of demand for e-competence capabilities. For
example, do firms from one sector (e.g., financial services) depend on a different mix of e
competence capabilities than firm from a different sector (e.g., food and beverage)? Or do
multi-business unit firms that are pursuing one type synergy across their business units (e.g.,
sharing data to create a single face to customers) depend on a different mix of ecompetence
capabilities than firms that are pursuing another type of synergy (e.g., business process
standardization).

We have developed, piloted, and launched a survey of senior ICT managers (primarily ClOs)
to better understand demand profiles of different types of firms; gaps between demand and
supply of key capabilities; and how firms address capability gaps. We are using EuroCIO's e
Competences Matrix, which also maps against the European e Competences Framework.

Action Item 2: Define e-competences for SM Es and gover nment

The aforementioned collaborative efforts have primarily focused on defining the demands of
avery specific group of organizations: large private-sector organizations. However, small and
medium-sized enterprises (SMES) and governments (local, national, European, etc.) are also
two important types of organizations that increasingly rely on ICT to function and meet their
objectives.

E-competences for these two types of organizations are not well understood and additional
research (e.g., surveys of SMEs and of government entities similar to the one we are
conducting of CIOs of large companies) is critical to understand similarities and differences
with demand for e-competences of large firms.
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V. Developing e-competent I CT practitioners, managers and
entrepreneurs managers

Firms — whether or not they are engaged in multi-stakeholder coalitions developing common
definitions of key capabilities — are pursuing a number of different approaches to meet their
demand for e-competent managers. They are tapping into two distinct sources of talent: those
entering the workforce and those already in the workforce.

IV.a. How do firms meet their demand for e-competent manager s?
There is adearth of dataon how firms meet their demands for e-competent managers.

From the data we have thus far collected from interviews with senior ICT managers and
news, journal, and web publications, we have found that firms rely on four general sources to
meet their demand for e-competent managers:

- Hire new employees from other firms: The majority of the managers we have spoken
with told us they mostly rely on hiring employees from other firms to meet their demand
for e-competent managers.

- Hire new employees from University: At this point of our research, this option appears to
be the least popular because recent graduates do not have sufficient capabilities yet to be
e-competent.

- Sub-contracting or outsourcing employees: The next most popular option for acquiring e-
competent managers is to subcontract them or request them from an ICT service
provider.

- Enhance capabilities of existing employees. This is also not as popular because of the
time it takes to build the capabilities of existing employees.

Firms we have spoken to invest in all four sources to hedge the risks associated with each.

Action Item 3: Learn how firms meet their demand

Based on only afew interviews with CIOs and on areview of academic and sector press, we
have identified four general sources that large firms rely on to meet their demand for e
competences. It is important to examine these options across a large sample of firms to better
understand what types of firms rely most of which of the four options.

Within the survey we are conducting of CIOs, we ask participants to estimate what
percentage of their e-competence capabilities gap was met by one of the four options.

IV.b. How do firms develop e-competences of existing employees?
There is also a dearth of data on how firms develop e-competences of existing employees.

From the data we have thus far collected from interviews with senior ICT managers and
news, journal, and web publications, we have found that firms invest in at least six different
opportunities for developing the e-competences of existing employees:
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- In-House Training provided by a University (e.g., custom program, internal University
course) outcome: certificate of attendance

- In-House Training provided by an external firm (e.g., cusom program, internal
University course) outcome: certificate of attendance

- In-House Training provided by employees (e.g., custom program, internal University
course) outcome: certificate of attendance (please see vignette, below, for more)

- External Business Degree Programs (e.g., MBA) outcome: a University degree/diploma

- External ICT Degree Programs (e.g., ICT Management Masters Program) outcome: a
University degree/diploma

- External University Courses (e.g., open enrolment Executive Education Seminar)
outcome: certificate of attendance

Action Item 4: Learn how firmsdistribute their internal development investments
Collect primary data on how firms enhance the e-competence capabilities of employees.

The survey of ClOs includes a set of questions that ask participating firms to estimate how
they distribute the total amount spent on building capabilities of employees across the six
options we identified. Specifically, for each of the six options, we ask them to estimate:

a) What percentage of the total amount was spent on each option?
b) What key skills were developed?

The results from these questions will help firms benchmark themselves and help educational
institutions better understand how to design and provide educational options that are useful
and attractive to firms.

Vignette: Corporate Universities

Recently throughout the world, an important component of the talent management strategy of
several large corporations (e.g., continuous professional development) has been to develop an
internal Corporate University. Over the past two decades, the role of Corporate Universities
has shifted from simply providing training to changing the organizational culture so that
employees are better prepared to manage change, work with ICT and collaborate across
boundaries. These changes have been partially in response to growing interests in
organizational learning systems, corporate social responsibility and aforementioned changes
in the way ICT has become integral to how organizations function and has enabled new ways
of working across occupational, organizational and national boundaries.

European Foundation for Management Development (EFMD) is an international non-profit
organization based in Brussels that develops accreditation programs for quality assessment
and improvement. It established CLIP - the Corporate Learning |mprovement Process — as a
quality assessment service for Corporate Universities. As of July 2009. 15 Corporate
Universities earned accreditation (a process that if successful, costs an organization Euro
40,000). Examples of accredited Corporate Universities include Alcatel-Lucent University,
Alcatel-Lucent; Allianz Management Institute, Allianz Group; DaimlerChrysler Financial
Services Academy; EDF Corporate University, EDF Group; El Solaruco - Group Santander
Corporate Learning and Development Centre; Novartis Corporate Learning, Novartis AG; ST
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Corporate University, STMicroelectronics; and Universidad Corporativa Union Fenosa,
Union Fenosa.

EMPFD (Taylor and Phillips, 2002: 9) proposes one way to distinguish Corporate Universities
from other educational endeavours is the following set of characteristics that they aspire to:

- Wholly owned and controlled by awork organization or consortium;

- Capable of significantly contributing to the organization’s goals of changing itself as a
whole to enhance its competitiveness,

- Principa provider or coordinator of training and development to the organization's
employees, customers and suppliers,

- Providing training and development through either electronic or in dedicated
building/campus, or some combination of the two;

- Using the title **University’’ or another term from the educational sector to emphasize
the value of learning; and

- Focused on bringing training and development to the core of organizational decision
making.

In 1998, the American Productivity & Quality Centre Institute for Education Best Practices
(IEBP) developed a "best-in-class" report to identify critical success factors in Corporate
Universities that were most admired by peers. Beyond predictable factors, such the
importance of senior management support and benchmarking, the study identified several
distinct critical success factors. They found that the most admired Corporate Universities
involved business units in al aspects of the learning process (rather than simply during needs
analysis at the beginning of the process); kept the learning experience distinct from
traditional HR processes (e.g., the Corporate University reports to the Board rather than the
HR department); and determine their training goals only after identifying expected outcomes,
often tied with business strategy.

Corporate Universities struggle with a variety of challenges including demonstratetheir value
to the corporation that is sponsoring them and choosing an operating model. For example, it
is not clear whether it is better to operate as a cost centre (where the University charges for
services at cost) or as a profit centre (where the University charges competitive fees for
services, managers are given the option to choose between purchasing services from the
internal University or from external providers, and revenues that exceed operating costs
become profit for the corporation).

Business schools and other academic institutions have traditionally helped Corporate
Universities develop content. Collaborating with business schools is one way that Corporate
Universities signal to employees the quality of the courses that they offer and more broadly,
the dedication of the corporation to improving the competences of employees.

Although Corporate Universities represent an important means by which firms meet their
demand for new competences, they are an option that is mostly limited to large corporations.
Small and medium-sized enterprises, and even several large firms, lack the resources
necessary to invest in a Corporate University. The following section examines other ways
that firms engage with educational institutions to develop e competences.
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V. Therole of Universitiesin supplying e-competences

Universities are a very important type of provider of e-competent talent. We found that they
are providing a wide variety of opportunities to develop ecompetences for both those
entering the workforce (e.g., students in University) and those already in the workforce (e.g.,
professionals changing careers, executive education).

For those entering the workforce, there are options such as:

- Degreein ICT Management

- Joint-degree programs

- Courses and “design labs”

- Caertificate courses

For those aready in the workforce, there are options such as:

- Masters programs designed to accommodate work hours

- Executive education - onsite or on-campus; custom or general

As we examined examples of each of these options, it was evident that content for these
options were often developed with participation of industry, in a variety of forms. In what
follows we describe two common approaches for Universities and industry to collaborate:
industry-led efforts at content development and University-led efforts at content
development.

V.a. Industry-led effortsto provide content

A popular role of academic institutions is to offer courses and certification exams that are
developed by ICT vendors. What follows are examples of three ICT vendor-led programs:
Microsoft IT Academy, SAP University Alliance, and IBM's efforts at developing Service
Science.

Vignette: Microsoft IT Academy

The Microsoft IT Academy Program is an annual membership program that enables
academic institutions to deliver training on Microsoft technologies to students and resources
on the latest Microsoft technologies to faculty.

Students that want to extend their technical skills with Microsoft technologies must seek an
academic institution that is a member of the Microsoft IT Academy. Academic institutions
have two options ("levels") for becoming Microsoft IT Academy members: Advanced and
Essential.

- The Advanced level provides benefits for institutions that teach Microsoft Certification-
based ICT professional and developer courses.

- The Essential level provides benefits for institutions that teach Microsoft Office courses

Membership is open to avariety of academic institutions, including primary, secondary, post
secondary, preparatory schools, vocational and trade, military or technical educational
institutions, and accredited sources of continuing education. The Advanced level costs about
twice as much as the Essential level (e.g., on 1 July 2009, the prices listed on the MS IT
Academy website were US$1,750.00 and US$900.00, respectively)
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Microsoft IT Academy has developed curriculum and certificates for a range of careers.
Careers consist of "pathways" — i.e., sequences of job roles that build on each other in terms
of coursework and certificates. For example, to become a Systems Engineer requires a
Microsoft Certificate in Systems Engineering (MCSE), which is earned taking four courses
and exams — all of which are taken after having become a Systems Administrator, which
requires a Microsoft Certificate in Systems Administration (MCSA), which is earned taking
three courses and exams — all of which require becoming first becoming a Digitally Aware
Individual and then a Computer Technician. Microsoft has designed seven such pathways
consisting of over 40 courses and examinations and 7 certifications.

To motivate students to take Microsoft IT Academy courses, Microsoft has offered the
"Microsoft IT Academy Student Pass” which offers 12 to 22 hours of free elearning
courses. The free courses are the initial courses of each track. To complete the track and do
well on aMicrosoft certification exam, students would need to take additional courses.

Microsoft IT Academy provides different a variety of benefits to members, such as
curriculum (e.g., Microsoft Official Courseware (MOC) and multimedia courses that include
simulations, games, videos, and interactive text designed to help students master skills, and to
provide instructors with ongoing professional development opportunities), software and
resources, certification exams, instructor professional development, and marketing resources.

Vignette: SAP University Alliance

The SAP University Alliances (SAP UA) Program is a global program that provides
University faculty with the tools and resources necessary to teach students how technology
can enable integrated business processes and strategic thinking. Now in its third year, the
SAP UA Progr