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Executive summary

Global sourcing of ICT software and services i®latively new policy concern that has grown
out of increasing globalisation of the serviced@ec

Global sourcing is enabled by phenomena such ade tideralisation and technological
developments, not least options to codify standaliCT tasks and ICT-enabled services. These
changing market dynamics form a relatively opetdfadfering both challenges and opportunities
for the future competitiveness of the European $0ffware and services sector.

Since 2003, numerous studies illustrate unceresnind complexity in forecasting global
sourcing evolution and the drivers which are likedyimpact the scope and the strategic aims of
global sourcing. Main factors at play are costingtimeasures, the availability of the appropriate
skills, market access, and penetration in new drandrkets. How market dynamics will unfold
in the future is quite uncertain and depends upoanaber of inter-related policy responses.

This study addressed these challenges and devetofgidbal sourcing assessment model” and
three scenarios, offering a platform for a deepeteustanding of the potential future impact of
global sourcing on e-skills in Europe.

Each of the scenarios presents a distinct plausiiilee development of global outsourcing of
ICT and services. These scenarios can be a basstrédegic dialogues at all stakeholder levels
on the type of short- to medium term policy instamts which can best promote future
competitiveness, growth, and employment opportesith Europe.

Assessment of the impact of global sourcing

It is a challenge for policymakers to estimatedbepe of future employment of ICT practitioners
as the basis for evidence based policy making. hlad &nd a relatively simple but robust
assessment model has been elaborated, buildingxisting data and previously developed
models.

As the quality of data is improved, the model canréfined. A global sourcing assessment
model has been developed as part of this projeprduide estimates on the impact of global
sourcing on e-skills in Europe.

There are a wealth of drivers affecting global smig and the demand and supply of e-skills. In

order to limit complexity, and based on existingadsources, three drivers were chosen: level of
sourcing, level of demand, and level of supply -ak#éls. Three key factors for each driver were

then identified and form the basis for the elaborabf the assessment model and the three
scenarios:



Table 1. Overview of the selected drivers

Key factors

Sourcing

= Domestic supply of ICT
practitioners

= |[nvestments in European

Demand

= Demand for ICT services
and products in Europe

= Level of sourcing

Supply

= Change in number of
ICT students

= Retirement rate of ICT

ICT practitioners in Europe
= Technological change
= Relative wages = Net-migration of ICT

practitioners

The global sourcing assessment model has beenogedebn the basis of 1) existing models for
forecasting employment trends and 2) the availgbdf high quality data, and with valuable
contributions from the Commission and the expewstigr

The assessment model is the basis for three didtihnge scenarios providing insights into how
the demand and supply of ICT practitioners in Eeromy unfold.

Scenarios for the future

The three scenarios combine key uncertaintiesatrans in market demand for ICT products and
services, and variations in the global supply of i@actitioners. The severity and nature of the
skills gap in Europe vary in the scenarios duecimgany internal and external factors.

These three scenarios are characterised by:
= Scenario One: Moderateincreasein offshoring
= Scenario Two: Limited offshoring
= Scenario Three: High level of offshoring

The three scenarios each contain scenario-spgadficy challenges as well as horizontal themes
relevant to all three outlined futures.

Scenario One: Moderate increase in offshoring

This scenario is characterised by a large supplCof practitioners outside Europe and a high
demand for advanced ICT products and services modeu European companies and foreign
companies are eager to connect to the Europeanetnamnki expand their business activities in
Europe. The pool of ICT practitioners in Europdiisited, and this inhibits business growth.
Some foreign companies refrain from locating atiigi in Europe due to the problematic supply
of ICT practitioners in the EU.

Companies in Europe expand recruitment activitfason-European ICT practitioners willing to

locate to Europe. Parallel to this process, lowteactivities are increasingly offshored to free
up capacity. Increasingly, as there is a continléwg of ICT practitioners, high value activities
that are strategically important to businessesbs® offshored.



On the one hand, SMEs in the ICT services secte# hzany new opportunities in this demand-
intensive market; on the other hand, lack of irdewcapacity to recruit ICT practitioners from
abroad or to exploit off-shoring limits their grdwbpportunities.

Scenario Two: Limited offshoring

This scenario is characterised by a limited sugbI\CT practitioners outside Europe and a high
demand for advanced ICT products and services wo@eu High demand for products and
services makes Europe an attractive market for ndwavestment by foreign firms — also
because of an advanced level of demand in thereiffemarket segments. The need for ICT
practitioners in Europe has intensified.

The lack of ICT practitioners in Europe seriouslgntpers growth and market expansion.
Countries outside Europe are also affected by atay@ of ICT practitioners, as previous
educational strategies have failed in recent y@dassive offshoring of activities or employment
of migrant ICT practitioners is therefore not ausimn on any larger scale. Offshoring remains
minimal and the demand for talent in Europe isne& particularly by a large group of SMEs
within the sector as pressures on wages and cegadier environments have exploded.

Scenario Three: Extensive offshoring

In the third scenario, the demand for advanced p@ducts and services is low due to saturated
markets and a stagnating economy in Europe. Thelwsab ICT practitioners outside Europe is
high. Due to the limited demand for products andises, companies look to countries outside
Europe for new market opportunities and businepaesion. Furthermore, due to the availability
of qualified ICT practitioners in the new marketsitsade Europe, the demand for ICT
practitioners in Europe is decreasing. Previougsyaavestments in ICT programmes finally
started to pay off, but now result if an oversupplyd rising unemployment level of ICT
practitioners in Europe. The most talented Europ€dn practitioners are recruited by foreign
companies to work outside Europe.

Estimating the quantitative impact of global sourci ng

The rate of offshoring differs in the three sceosyrias does the product price index as a proxy for
the scope and nature of market demand. These daotgract the overall demand for ICT
practitioners in Europe. Global sourcing will n&cessarily lead to a decreased demand for ICT
practitioners, but is also highly dependant on maidemands for ICT products and services as
the future scenarios illuminate.

The differences across the scenarios are subdtamtib employment predictions diverging by
more than 400,000 employees.

Policy pointers

Proactive policy-making will call for a differentirnof policy measures across the scenarios in
some fields of action, whereas other policy actmwilsbe relevant in each of the distinct scenario
futures. All policy pointers build on a substantliterature review



Scenario One: Moderate Offshoring

Moderate offshoring could impede innovation, sigtmal sourcing can lead to innovation gains.
Policy measures could include stimulation and supfmo company globalisation strategies to
harvest the full potentials of a globalised markat ICT products and services. SMEs face a
particular challenge of recruiting and retaininghhiskilled labour in areas where there is a
mismatch between supply and demand. One way fornwgardform in education and training
systems through comprehensive internationalisatn@asures to attract and retain more high
skilled students as they graduate, combined withsmes to expand the student base among
young women and in the youth population more gdiyer@ontinuous reforms of migration
policies for selected groupings combined with supp® enabling policies could make Europe
an attractive location for longer or shorter pesied researchers or employees in the ICT sector.

Scenario Two: Limited offshoring

Should this scenario unfold with its massive stgetaf ICT practitioners on a global scale, it
will be essential to expand the recruitment basig&urope though comprehensive and efficient
lifelong learning measures targeting the dynammicslemand from the ICT sector as a whole.
Although the recognition of prior learning is pakes as a booster to lifelong learning policies,
its impact and uptake across Europe and the OECI2 malely is still anecdotal, and lack of

permeability between education sectors remains allettye. As pressures from an aging
population grow, policies should address retentérthe ICT workforce in the sector, both

through company-specific measures aimed to imptbeeattractiveness of the overall working

climate for a sector reputed for its long and stidsworking hours, and through national fiscal
and labour market policies to improve labour marké&tntion.

Scenario Three: Extensive offshoring

Saturated markets for ICT products and servicesnaréonger considered to be a fluctuating
phenomenon by ICT enterprises. Cost-cutting measduethermore result in a marked
oversupply of ICT practitioners across Europe. Btiga forward-looking initiatives both at

company, regional, national, and EU level, arera¢nd alleviating the most negative effects of
redundancies for individuals and for the affectechpanies.

Transversal policy pointers

The market for ICT products and services is higtdynpetitive. Deregulation and policies that
stimulate demand-oriented innovations are centréthé future competitiveness of the ICT sector
in Europe, and thus central to employment and eyapltity of ICT practitioners. A broader
knowledge base of indirect and direct public polngasures that have a positive impact on the
innovation capability and growth of the sector aghmle — including current priorities and design
of the framework programme - is urgently called for

In dynamic and globalised sectors such as ICT mtsdand services, it is difficult to get a
coherent picture of current and medium-term eslalipply and demand in Europe, particularly
at the micro level regarding specific occupationghiv the ICT sector and ICT-intensive
businesse<Current statistical methods may givedications of demand that is currently met, bait d



not provide information on demands which are not ard which result in alternative firm
strategies addressing shortages of ICT practitson@ecause of the global nature of the ICT
sector, a forward-looking coordinating platform forderstanding drivers and changes over time
as a basis for evidence-based policy making isp&iiding.

Context and acknowledgements

The e-skills domain has received much attentioth@tEuropean level due to its importance to
employability, competitiveness, and growth acrdésectors of the economy. For instance, the
European Commission established the European ks-$kitum in 2003, and an ICT Task Force
was launched in 2006 with the aim of creating aerfarvourable environment for business in the
EU. In 2007, the European Commission released then@unication “e-Skills for the 21st
Century - Fostering Competitiveness, Growth and'Job

This study on the impact of global sourcing on #sskn Europe was launched by the European
Commission as a follow up to the recommendationshef European e-Skills Forum. In the
Forum’s 2004 report “e-Skills in Europe: Towardsl@tand beyond”, the Forum recommended
to monitor the supply and demand of e-skills, toalep foresight scenarios and to analyse the
impact of global sourcing on e-skills.

The activities and analyses carried out in relatmnhis study have been guided by a Steering
Committee consisting of:

= Bruno Lanvin Director e-Lab, INSEAD, Fontainebleau

= Caroline Jacobsson Information and Communicatioviget, EMF, Brussels

= Elena Bonfiglioli Director of Corporate Citizenshigdicrosoft EMEA, Brussels
= Graham Vickery Head of Information Economy Groug @D, Paris

Jacob Funk Kirkegaard Research Associate, PetBetdrson Institute for International
Economics, Washington

Our contact point within the European Commissiors wandré Richier, Directorate General

Enterprise and Industry. In addition, represengstifrom different Commission’s services (in

particular Jurand Drop from the Directorate Genérldrmation Society and Media) as well as a
range of National, European and international espand stakeholders have also provided
valuable contributions to the study.

The Danish Technological Institute would like tckaowledge the immense contributions and
insights provided by the members of the steerinm@tee as well as from involved experts and
stakeholders interviewed.



1. Introduction

This is the second and final report related tosttuely “Impact of global sourcing on e-skills”. In
this report we analyse the expected impact of ¢lebarcing on employment of European ICT
practitioners in three different scenarios and gmépolicy recommendations which address key
challenges identified in each scenario.

The report is based on two analytical elementstobal sourcing assessment model and three
scenarios.

» The aim of the global sourcing assessment modt {wovide estimates on the impact of
global sourcing on e-skills in Europe. The modetgented in this report is founded in
existing models. It may be further refined in Iweh new empirical findings and as better
data becomes available.

= Scenarios offer a strategic and robust frameworkplolicy makers and stakeholders to
anticipate future changes, identify relevant polcyions, and adjust policies and priorities as
the future may unfold. In each of the three scasarthe impact on the employment of ICT
practitioners in Europe is estimated using the gladourcing assessment model. Further, a
range of scenario-specific policy recommendatiores @resented to facilitate a strategic
dialogue about scenario-specific and general amgdle posed to policy makers and
stakeholders at all governance levels.

The drivers of change identified in the synthesigort function as the means for structuring the
development of a global sourcing assessment mal&ledl as the point of departure for the
development of three scenarios.

The relationship between the drivers of change,absessment model, the scenarios, and the
policy recommendations is illustrated in figureeldw:

Figure 1. Main elements of the analysis

Drivers of Global
change sourcing

Scenario 1 Specific
+ impact recom-

assessment
model

assessment

Scenario 2
+ impact
assessment

Scenario 3
+ impact
assessment

mendations

Specific
recom-
mendations

Specific
recom-
mendations




Global sourcing refers to 1) the relocation of atigs from Europe to countries outside Europe
(offshoring) and 2) the relocation of activitiesorit non-European countries to Europe
(onshoring). This definition excludes per se thHeaation of activities from European countries
to other European countries (known as ‘nearshoxintii our understanding of offshoring and
onshoring, we do not distinguish between the temsf production abroad to own affiliates and
transfer of production abroad to non-affiliatedrfs (see OECD 2007a).

Global sourcing is sometimes confused with globatiness expansion, as both types of
corporate restructuring involve the setting up usibess activities in foreign countries. However,
while global business expansion is a question tifngeup new operations that complement
existing activities, global sourcing refers to thedocation of existing domestic activities to

foreign countries resulting in the termination efocusing of the domestic activities. Global

sourcing can — at least in the short term — leaghdosses, but can as well ‘merely’ lead to a
change in the domestic demand for certain occupaod skills.

Policy context

Globalisation, global sourcing, and the impactdatiour markets and competitiveness are part of
the policy agenda in many European countries antlarlJS, but policy responses vary in terms
of the mix of instruments and strategies adopted.

In Europe, education, training and lifelong leaghfiorm an integral part of the answer to the
challenges of globalisatichMore specifically, changing skills demands in Fheaaffected by
the globalisation processes such as the globakcsmupof activities has been addressed in the
Council resolution of 15 November 2007 on new skidr new job$. The resolution emphasises
the need to:

» Provide all European citizens with new opportusitie improve their knowledge, skills, and
competence levels and to adapt to new requirena@rdsmove to new and better jobs, by
combining the instruments which already exist ablgaan and national level;

» Anticipate the skills needs — and also the skilpgg— which are emerging in the European
labour markets;

Due to the limited availability of detailed natel data, the global sourcing assessment modelinglude
offshoring and onshoring as well as nearshoringhdlgh European companies increasingly sourceitesivo
non-European countries, the nearshoring of aaiwifs still the dominant sourcing strategy in EeroBy
including nearshoring in the analysis, we risk inigsthe estimates - for instance by overestimating
employment effect of ‘global sourcing’. An in-deptivestigation of the implications of including msloring
in the analysis requires a comparison of the enmpéoyt effects of nearshoring and offshoring respebtj
which is outside the reach of this study.

See synthesis report for examples on nationaloagpes to global sourcing

Council resolution of 15 November 2007 on edwugcatand training as a key driver of the Lisbon st
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do2®J:C:2007:300:0001:0002:EN:PDF

Council resolution of 15 November 2007 on newviskor new jobs
http://www.skillsweb.eu/Portals/0/new%20skills %22 0new%20jobs%2015%20Nov%202007 . pdf
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» Improve the matching of knowledge, skills and cotapees with the needs of society and the
economy as a means to increased competitivenesgramdh as well as to greater social

cohesion in Europe.

The ongoing activities and studies on future skillseds in Europe initiated by Cedefop,
Eurofound, and the European Commission, contributidne achievement of the above outlined
objectives by providing evidence on future skillseds situated within a context of changing

demands driven by globalisation processes.

More specifically, the e-skills domain has receivedch attention at the European level due to
its importance to employability, competitivenessd @rowth across all sectors of the economy.
An overview of the most recent milestone events key studies in the e-skills domain is

provided in table 2 below:

Table 2. Overview of milestone events and key studi  es in the e-skills domain since 2000

Year Milestone events and studies

2000

European Council in Lisbon

2001

e-Economy in Europe Conference

Communication of the Commission on "The impact of the e-Economy on European
Enterprises: Economic Analysis and Policy Implications”

Career Space Conference

2002

Council Conclusions on “The Impact of the e-Economy on the Competitiveness of
European Enterprises”

eEurope 2005 Action Plan

Technopolis report on “ICT and e-business skills in Europe”

European e-Skills Summit in Copenhagen

Council conclusions on “ICT and e-business skills in Europe”

2004

Cedefop report on ICT and e-business skills and training in Europe

European e-Skills Forum report on "e-Skills in Europe: Towards 2010 and Beyond

European e-skills 2004 Conference in Thessaloniki

2005

Rand report on the supply and demand for e-skills in Europe

i2010 — A European Information Society for growth and employment

2006

ICT for an Inclusive Society Conference in Riga
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Year Milestone events and studies

ICT Task Force report: “Fostering the Competitiveness of Europe’s ICT Industry”

European e-Skills 2006 Conference in Thessaloniki

2007 CEPIS, PREST and Eurochambres report on "Thinking Ahead on e-skills for the ICT
Industry in Europe”

MENON EEIG report on “Benchmarking Policies and Initiatives in Support of e-
Learning for Enterprises in Europe”

PAU Education and Danish Technological Institute report on a “European e-Skills and
Career Portal” (feasibility study)

Empirica report on “Benchmarking Policies on Multi-Stakeholder Partnerships for e-
skills in Europe”

Communication by the Commission on “e-Skills for the 21st Century: Fostering
Competitiveness, Growth and Jobs”

Competitiveness Council Conclusions on a long term e-skills strategy

2008 Cedefop report on “Future skill needs in Europe. Medium-term Forecast”

CEN/ISSS CWA on a “European e-Competence Framework”

Danish Technological Institute report on “The impact of global sourcing on e-skills”

European e-Skills 2008 Conference in Thessaloniki

Understanding the impact of global sourcing on e-sk ills

A market perspective has been applied in the aisabfshe impact of global sourcing on skills
demands. The question of skills is therefore s#tdah a context of those factors which shape
supply and demand and changes in these, so adr@sadhe overall policy challenge of ensuring
adequate and dynamic matching mechanisms and gmlcncerning the supply of and demand
for ICT practitioners.

There is a domestic and foreign (e.g. non-Europdamgnsion to both supply and demand. The
domestic supply includes ICT practitioners employedlifferent economic sectors as well as
non-ICT practitioners who may qualify for positioas ICT practitioners through upskilling or
retraining. European ICT students and foreign IG@0dents studying in Europe can also be
considered a part of the domestic supply — foraimse through internships. The foreign supply of
e-skills consists of migrant ICT practitioners (f@rary or permanent) who travel to Europe to
work, and the pool of ICT practitioners in foreigountries who provide services to European
companies engaged in offshoring or global busiegpansion.

12



The demand side in Europe is represented by Eunopmapanies in all economic sectors and by
foreign companies that decide to either onshorigiaes or to locate activities in Europe.

The public sector and private organisations are alsource for both domestic demand and for
demand for e-skills in foreign countries — for arste when using a foreign supplier of ICT

services. Figure 2 below indicates the domestic famdign sources of e-skills supply and

demand:

Figure 2. Domestic and foreign sources of e-skills supply and demand

Supply of e-skills Demand for e-skills

- Domestic pool of ICT - European companies in
practitioners and non-ICT all sectors
practitioners - Foreign companies

- Domestic and foreign ICT - Public sector
students - Private organisations
- Migrant ICT practitioners
- Pool of ICT practitioners in
foreign countries

Quantitatively, global sourcing may affect demaaddkills in Europe by reducing the need for
ICT practitioners and/or certain specific occupasiqe.g. programmers, call centre staff) in
Europe — at least in the short term — when compadexide to relocate activities to foreign
countries and terminate activities in Europe. Hosveglobal sourcing may also result in an
increasing demand for ICT practitioners in Eurdper. instance, global sourcing could increase
the demand for ICT practitioners in Europe due rtoircreased competitiveness of European
companies or due to global specialisation of a#isi which subsequently may lead to the
onshoring of certain activities to Europe from fgre countries (Statistics Denmark 2008).
Global sourcing of activities can also in the long increase economic growth in sourcing
destinations and thus potentially increase the denfiar European ICT products and services. As
regards the qualitative dimension, global sourciag affect the relative demand for low and high
skilled employees in Europe as well as the demandédrtain types of skills (e.g. language skills,
business understanding, organisational skills,raathematical skills).

Global sourcing may negatively affect supply byréasing the (perceived or real) risk of
unemployment, with potential ICT students questigrthe realities of a career in the ICT sector.
On the positive side, global sourcing is associatéth the internationalisation of European
companies, thus adding an international dimensimnwbrk as an ICT practitioner. The

13



internationalisation process could also make wakana ICT practitioner more attractive by
increasing the opportunities of working outsidedp& and exploring new cultures and countries.

Structure of the report

The first section of the report provides an ovewief key literature on global sourcing and
impacts on labour markets. Key drivers of change @lentified, and the underlying
methodology for the global sourcing assessment himaed on key literature and available data
is elaborated. Section two contains three scenandsthe provision of estimates concerning the
impacts of global sourcing on employment of ICTqpiteoners in Europe. These estimates are
based on the global sourcing assessment modelllyi-ivee present a range of policy
recommendations — both general and scenario-speedommendations linked to addressing key
challenges identified in the different scenarios.

14



2. Global sourcing assessment model and scenarios

The provision of robust quantitative estimatestmndurrent and expected future impact of global
sourcing on e-skills in Europe can assist Europpahlicymakers and companies to take
appropriate measures concerning an adequate sopgigkills in the medium term. In particular,
reliable quantitative evidence can help policymakand stakeholders to monitor and anticipate
developments in the supply of and demand for ICACitioners, thus enabling policy makers to
dynamically adjust policies and improve framewodnditions in Europe as changes occur, in
line with the overall policy objectives of the Epean Union as embodied in the European
Commission’s long term e-skills agenda (Europeam@asion 2007a).

Currently, there exists no reliable mathematicableidor assessing the quantitative impact of
global sourcing on employment of ICT practitionénsEurope. This negatively impacts the
evidence base on global sourcing phenomena awailabinform policy making. In order to
improve the evidence base, the European Commidsasncontracted Danish Technological
Institute to develop a mathematical model in otdequantify and forecast the impact of global
sourcing on employment of ICT practitioners in EagoThe model presented in this chapter has
been developed by the Danish Technological Institagether with Centre for Economic and
Business Research, Copenhagen.

The development of the global sourcing assessmedehinas been divided into six steps:
Review of existing studies

Development of theoretical model

Development of operational model

Estimation of effects of key factors

Development of scenarios

o 00k wnN P

Assessment of the impact on global sourcing on gbpply of and demand for ICT
practitioners in each scenario

First, a global sourcing assessment model and iderlying methodology is presented (step 1-
3). The model is then applied to European datastimate the impact of global sourcing on e-
skills in Europe (step 4). Subsequently, three @ges are developed (step 5), and the assessment
model is used to estimate the impact of global @agron e-skills in each of the three scenarios
in a 5 year time horizon (step 6).

Step 1: Review of existing literature on demand and supply of e-skills

One of the most recent European-wide forecastgilbineeds in Europe is “Future skill needs in
Europe” (Cedefop 2008). This study provides a mmadierm forecast of occupational skill needs
in Europe. It distinguishes between different sectoountries and occupations. In total, the EU-
25 is expected to experience a net increase of thare13 million jobs in 2006-2015, according
to the study. Almost 9 million of these jobs areested to be created within the business and
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other services sector. Expectations to job creatary between countries, with Cyprus, Austria
and Poland among the European countries with djieelst expected job growth (2010-2015).

Figure 3. Employment trends by broad sectors (chang e in millions), 1996-2015, EU-25, Norway and
Switzerland

1996-2006 I 2006-2015

All industries

Primary sector & utilities
Manufacturing
Construction

Distribution & transport
Business & other services

Non-marketed services

Source: Cedefop 2008

The Cedefop study does not focus specifically o I@€nployment or e-skills, but its
employment forecasts for the business and otheticesr sectors do provide an indication of
future employment developments for ICT practitiener

Recent literature on e-skills in Europe

A range of studies have focused specifically onettgasments in the supply of and demand for e-
skills in Europe. RAND (2005) discusses differepp@aches used in the analysis of the e-skills
supply and demand. It describes and analyses thentisituation relating to the supply of and
demand for practitioner skills in the European Wnamd its Member States, and for comparative
purposes the RAND analysis provides data on thetsin in the United States. RAND also
reviews different studies on expected future trendsupply and demand, but does not provide
any forecasts of the future e-skills demand anglsuip Europe. In fact, only few studies have
attempted to systematically identify and analyseeds of ICT employment with the purpose of
predicting future developments.

An analysis by CEPIS (2007) is among the few Eunopeide studies that seek to estimate the
future employment perspectives for ICT practitianén the study, multiple drivers are identified
and three of the ‘core’ drivers are included inalmematical model. The three drivers are:

= |CT innovation rate
= Economic growth
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= Off-shoring pace
The equation used by CEPIS to estimate employnseat follows:
Employmeng+1= Employment*
((software investment as % of non-residentialdixapital formation)-1/
(software investment as % of non-residential figagdital formation) *
(1 + %real GDP growtkyr*
(1 + %growth in real Gross Private Non-Residerfiabed Capital Formation
after controlling for GDP growth*
(1 — % net loss of employment to off-shoripg)
(1 + % increase in real compensatipn)

where y is the year for which employment statistice projection of employment already exist,
and y+1 is the next year, for which a projectiobeng calculated (CEPIS 2007).

The CEPIS study provides estimates for supply amamhd levels of ICT practitioners in 2010
and 2015 for a total of six scenarios. Accordinghis approach, the ICT industry could be facing
shortages of up to 70,000 ICT practitioners in peras supply falls short of demand. In another
scenario, which is perceived as highly unlikelyerthis a drop in ICT activity which could result
in an oversupply of 1,000 ICT practitioners per ryddowever, the selection of drivers is not
substantiated in the theoretical literature, amaehs no indication of the relative importance and
impact of the included determinants.

There is also a range of national forecasts on @npént of ICT practitioners. For instance, e-

UK has published a report providing forecast fa ¢éimployment of a range of IT occupations for

the period 2007-2016 (e-skills UK 2008). Howetkeg model that constitutes the basis for these
forecasts is not described in detail. In Irelandrfé&s recently developed three scenarios and
provided forecasts of demand and supply of higlellevskills for each of the scenarios over the
period to 2013 (Forfas 2008). The forecast of (datmgsupply is based on the expected number
of future graduates in computing and electroniciregying, and the forecasts of demand are
based on different estimates of employment groatbsrin different ICT sub sectors.

The three scenarios are:

= “Continuing recovery”: the scenario assumes a inaation of the employment growth
experienced between 2005 and 2006, adjusted sthi#hgtowth rate in web-based operations
falls over time, growth in electronic hardware m@des, and employment in semiconductors
remains constant.

= “Accelerating recovery scenario”: the scenario asssia higher rate of growth, but still a rate
that falls far short of that experienced in théglahalf of the 1990s.

= “Loss of competitiveness”: the scenario assumed trowth rates fall, and (for most
subsectors) turn negative by 2013 due to a lossmpetitiveness.
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According to the report, the projected domestigqbupf graduates alone will not be sufficient to
meet the demand under either of the two more pesttemand scenarios, and will roughly meet
demand under the negative “loss of competitivenssshario.

The forecasts by Forfas are not based on a matlwaatodel, but on a set of possible
employment growth rates. Furthermore, the diffeesrioetween the growth rates in the scenarios
are not explicitly related to any changes in thetdes affecting the demand for high-level e-
skills.

Literature on the impact of sourcing on employment

There are numerous empirical studies and forecaftthe impact of global sourcing on
employment (see Brainard and Litan 2004 for arothiction to some of these studies), but the
reliability of the different findings is often diffult to assess because sources and methods
applied are not sufficiently transparent. Furthemmonany studies of global sourcing only focus
on job loss while net job creation due to souraggften a neglected factor, making studies that
provide empirical estimates of the net-effect afbgll sourcing “extremely rare” (Kirkegaard
2007).

According to a 2002 Forrester report, 3.3 millio8 Wervices industry jobs and $136 billion in
wages will move offshore by 2015 to countries sashndia, Russia, China, and the Philippines,
and the IT industry will play a leading role in shilevelopment.However, a large body of
literature on the impact of global sourcing on emyptent suggests that the impact on
employment is far less dramatic than proposed ey-tirrester study:

= McKinsey Global Institute’s report (2003) is a wiglgjuoted study on service outsourcing.
According to the report, the amount of job lossas tb outsourcing is a relatively trivial
share of the overall job losses during the norroatge of a business cycle.

= A study of the effects of service outsourcing onpkzyment using US data concludes that
there is a small negative effect of service outsiogron employment (Amiti and Wei 2005).

= According to a survey of companies in a Danisharegin 2002—-05 more jobs were created
as a result of offshoring of activities from foreigountries into Denmark than were lost due
to offshoring from companies in the region (Jensieal. 2006).

= ITPS (2006) investigates the consequences of affshof IT services for Sweden. The
study finds that the numbers of jobs that are thotg be offshored are fairly limited across
all labour market occupations.

= Ovum (2006) studies the impact of global sourcimgtibe UK software and IT services
sector. OVUM concludes that the number of UK-basexbloyees in the ICT sector will fall
by some 6 %, but this reduction will be somewh#&eifby an increase in UK-based staff of
supplier companies from other countries (OVUM 2006)

> Forrester website, “3.3 Million US Services JalosGo Offshore”:
http://www.forrester.com/ER/Research/Brief/ExcedgtB17,15900,00.html

There is a great deal of discussion of differactdrs which are thought to impact onshore employrievels,
however, details of the statistical model whichhémerating Ovum’s predictions are not given.
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= According to the European Restructuring Monitog, ittnpact of offshoring on employment is
relatively limited. The figures for information tewology covering 2002-2008 reveal that
total job creation outweighs total job loss, andttthe job impact of offshoring is relatively
small compared to the job impact of internal resttiting and bankruptcy/closufe.

= OECD (2007a) argues that there may be short-tergative effects of offshoring on
employment due to an immediate reduction in ceréaitivities. However, according to the
analysis new job creation in the service sectoset$f job destruction from all causes
combined, including offshoring. It is importantote that the creation of jobs in the service
sector could be a result of a general economicrapaind that job creation may not be able to
offset job destruction during an economic recession

» Jensen and Kletzer (2008) argues that the numbebsfin the US at risk of being offshore
to low-wage, labour-abundant countries is about205million. However, the job “losses”
will be offset by job “gains” from services exporgi.

» Research by the Work Foundation (2008) finds tha%dbof job losses across Europe in the
first quarter of 2007 were due to offshoring conglawith 3.4% in 2005, but it suggests the
speed of job loss due to offshoring is not dramatic

= A recent survey of Danish companies concerningitygact of international sourcing on
employment has shown that international sourcin@dA1-2006 had a negative impact on
employment. However, the impact was relatively fedi According to the survey, Danish
enterprises estimate gross job losses due to atterral sourcing to amount to 25,000-35,000
during 2001-2006, while the enterprises report gogations levelling to 7,000-10,000 jobs
during the same period due to their sourcing ofriess functions abroad (Statistics Denmark
2008).

What these and other studies suggest is that sguncay have both positive and negative effects
on ICT employment, hence, rigorous empirical analigscalled for to determine the net effect.

Limitations of previous studies

Despite an increasing focus on ICT employment eemé years, there is limited knowledge of the
determinants of ICT employment based on theoreteatoning and solid econometric testing.
Furthermore, only few studies have attempted tdude and estimate the impact of global
sourcing when forecasting ICT employment. Thosdistuthat do address the impact of global
sourcing have no transparent methodology which lsanused to assess crucial statistical
properties of the numbers such as significance medision (e.g. Ovum 2006). Furthermore,
assumptions about future developments often havéheoretical underpinnings (e.g. CEPIS
2007). This is arguably a weakness, as results lmaglifficult to replicate and/or test on new
datasets. Further, the robustness of the findinsow difficult to assess. Finally, an important
limitation which existing studies have faced isaakl of high-quality and adequate data (e.g.
RAND 2005).

A brief outline of weaknesses of the existing htere is as follows:
» Lack of theoretical underpinnings

’ European Restructuring Monitdrttp://www.eurofound.europa.eu/emcc/erm/
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» Lack of rigorous and transparent methodology
» Lack of high-quality data

In the following section, we intend to develop adtetically based model that is able to provide
estimates on the impact of global sourcing on theré demand for ICT practitioners in Europe,
subject to limitations imposed by lack of high dtyaldata. We will describe the model
development process in detail to ensure that expmmh comment on the model and provide
suggestions for improvements. Such an approachnaddes it possible for others to assess the
reliability of the model’s estimates.

Step 2: Developing the theoretical model of ICT emp  loyment

The development of a reliable global sourcing assest model is a complex task, and the lack
of high quality data imposes some unfortunate &trohs on the model (such as the exclusion of
important factors and limited geographical covejags a result, the global sourcing assessment
model presented in this chapter is thus a relatisghple econometric model covering the EU-
15, and must be considered a first step in theimootis development of an impact assessment
model, as the model may be refined with improvement the theoretical and empirical
understanding of main determinants and key relaligns and — not least — improvements in the
quality and availability of national data on keyteteninants. These limitations mean that the
model and estimates derived from the model shoelldded and treated with caution.

Furthermore, the level of aggregation is Europe aatlonal differences are therefore not
reported. However, the model allows for an analgsieational levels as well as a segmentation
of countries which permits more detailed analyséstrends within Europe (for instance,
comparing North and South European countries) ¢batd be of interest to policy makers and
stakeholders.

Compared to previous studies and approaches, dhalgiourcing assessment model presented in
this chapter also constitutes an improvement orrs¢dimensions:

» The empirical model has a solid theoretical undenpig.

» The model represents a simple, econometrically daegression approach to estimating
effects of different factors influencing ICT empiognt.

» The model is capable of assessing the size of #fésets regarding different factors linked to
ICT employment.

= Comparison of the relative empirical importanceddferent factors on ICT employment is
feasible.

= Arguments of previous studies of the impact of glatourcing on ICT employment can be
tested against data.

= The model can be used for forecasting the futurpach of global sourcing on ICT
employment

On this basis, the proposed model is perceiveddeige a robust basis for estimating the current
and future impact of global sourcing on employn@rCT practitioners.

20



Identification of key drivers

Drawn from existing literature, this section syrdises main findings which feed into a

theoretical model of ICT employment. Clearly, thare numerous potential determinants of ICT
employment. Further compounding the complexity: ynahthese determinants affect not only

ICT employment, but there are also the causaliogiships between many of these. It will be the
case that some factors have indirect effects. Hsige is addressed in the following, but it is

evident that a substantial simplification and sgsth of the numerous potential determinants is
necessary in order to arrive at a tangible thezakthodel which can be made operational.

Three core dimensions are proposed as a point partlge, namely the demand for ICT
practitioners, the supply of ICT practitioners, ahé level of sourcing. The following briefly
outlines what we consider to be the most importianers of these three core dimensions.

What determines the level of sourcing?

As literature shows, there is a host of potengasons for offshoring activities. In a report by
Statistics Denmark (2008), some of the main factbréing international sourcing are placed
within four groups:

= Efficiency-seeking factors (e.g. reduction of labgosts and other types of costs, focus on
core business)

» Market-seeking factors (e.g. access to new markets)
» Resource-seeking factors (e.g. access to sped&is®vledge/technologies)

» Strategic factors (e.g. following the behaviour/@xample of competitors / clients, improved
quality or introduction of new products, stratedecisions taken by management, tax or other
financial incentives)

According to the report, companies in Denmark, NorwSweden, Finland, and the Netherlands
most often refer to reduction of costs, in paracukductions in labour costs, as the key driver fo

sourcing production or support functions abroaat{§ics Denmark 2008). This emphasises the
importance of relative wages for location decisibgscompanies. Interestingly, the importance
of reductions in labour costs differs across the ftountries. In Denmark, Sweden and the
Netherlands close to 60% of the enterprises ciieuacost savings as a very important driver of
international sourcing compared to around 40% @& émterprises in Finland and Norway

(Statistics Denmark 2008).

Institutional factors such as the contracting emwinent (Grossman and Helpman 2002),
technological developments in the area of commtioicaliberalisation of trade and markets,
and a supply of well-educated, English-speakinguapare also important for global sourcing
decisions (ITPS 2006). For a survey of recentditene see for example Manning et al (2007) or,
more generally, for a great number of factors aiffigcthe location choice of production activities
see Graf and Mudambi (2005).

What determines the demand for ICT practitioners?

A wealth of factors affects demand for ICT praotiers. Among the most important is the
demand for ICT services and products in Europeesihis determines the level of activity in the
sector. Different restructuring processes suchnaseasing automation of production and the
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sourcing of activities to non-European countries akso affect the demand for ICT practitioners
by reducing the need for employees in Europe. Maeaechnological change may speed up
skills depreciation among European ICT practitigperesulting in a reduction of the
employability of ICT practitioners that have notdaped their skills through vocational training.

Prices affect employment levels in several wayshAnge in the relative prices of ICT may lead
firms to change investment levels which in turnlwihnslate into changes in demand for ICT
practitioners. Price developments of ICT produeftect changes in demand and competitive
pressures; all else equal will increasing pricesl l® higher production levels, firm entry, firm

growth, and, thus, higher ICT employment levels.

What determines the supply of ICT practitioners?

The pool of ICT practitioners in Europe is deteredrby a range of demographic developments,
such as decreased birth-rates and increased Igectancy in Europe. Overall, the European
population is getting smaller and is aging, andpdesmeasures to increase labour force
participation rates and the length of time it ramaeconomically active, these developments
affect the pool of potential ICT practitioners. fecent years, ICT educational institutions have
had problems recruiting students. There is a gérnac of interest in natural sciences and
technical education programmes among young peapid, ICT employment is often not
considered an attractive career opportunity. ICtlication providers therefore have to expand
measures aimed at improving the attractivenes<df grogrammes. Likewise ICT companies
need to make career paths and working conditiosglei and attractive in a life trajectory
perspective. Key supply factors also include theenment rate and age of ICT practitioners as
well as the net migration of ICT practitioners.

The European ICT industry is currently concerneduadabour shortages, and recruitment
challenges reported could imply that companiefiendector face even more serious shortages of
ICT practitioners. Measures have already been taiezxpand the recruitment base, to retain
ICT practitioners, to re-train non-ICT practitioserand to open up for recruiting ICT
practitioners outside the EU. The relative wagekmestic vs. international as well as between
different economic sectors in Europe — can afféet tecruitment and re-training efforts by
impacting the perceived attractiveness of workimgurope and more specifically the European
ICT labour markets as opposed to other sectorsafa@nic activity.

Theoretical model

The development of a global sourcing assessmenelmeda complex task due to the large
number of relevant factors pertaining to the demand supply of e-skills, and the limited
availability of reliable data has to be considerBal limit the complexity level, we have identified
three key themes in the literature on the impactglmbal sourcing on demand for ICT
practitioners and supply of these: level of sougciemand for ICT practitioners, and supply of
ICT practitioners. Other factors could have beastudied in the model, and the proposed model
must be considered a point of departure for thesldgwment of a more complex model that
includes a broader range of factors as a robudeage base over time my evolve not least due to
current consolidated joint efforts between the Ewe OECD and national statistical offices
concerning the development of the statistical base.
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Table 3. Overview of the selected drivers

Key factors

Sourcing

» Domestic supply of ICT
practitioners

* Investments in European
ICT

* Relative wages

Demand

e Demand for ICT
services and products
in Europe

 Level of sourcing

¢ Technological change

Supply

e Change in number of
ICT students

* Retirement rate of ICT
practitioners in Europe

« Net-migration of ICT
practitioners

The tentative relationships between the differemtables are shown in the figure below. A range

of background variables have also been includedariigure to illustrate key dynamics.

Figure 4. Theoretical model — tentative relationshi
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practitioners in
Europe

The depicted model is merely a simple illustratoérsome of the key dynamics related to global
sourcing and e-skills. The causal relationship keetwfactors is somewhat more complex than

23



depicted in the model. For instance, the developnmerelative wages can affect the supply of
ICT practitioners in Europe by impacting the sativeness to work as an ICT practitioner in the
European ICT sector versus finding employment eiese. Also, the level of ICT sourcing can

deter potential employees from choosing a caretrdriCT sector due to perceived uncertain job
perspectives. These complexities are not dealtiwithe theoretical or the operational models.

Step 3: Developing the operational model of ICT emp  loyment

This section derives an operational model basedhentheoretical underpinnings presented
above. The aim has been to arrive at a model wikiglble to explain a significant proportion of
the factor variations of ICT employment in Europeotime and subsequently use the resulting
model to make quantitative predictions of the fatdevelopment of ICT employment.

Modelling strategy

In setting up the empirical model, parsimony hasnb@&n important objective. This is to facilitate
the model’s replicability and to enable an open ehatructure that over time may be elaborated
further, building on other factors than those irsthtudy, as the empirical evidence base on
global sourcing grows. In addition, a simple andaise model puts lowest possible demands on
the data (as it turns out, we only have approximaB®0 observations - with considerable
unobserved heterogeneity), and it generates reshlth are most robust to changes in the model
set-up (for example the sampling criteria, thettresnt of outliers, and the list of factors included
in the model). Finally, by applying a standard aredl-known modelling technology, our results
are comparable with other previous studies, ansiymnably with future studies.

Holding these objectives up against the theoretioakiderations in section 2, an approach has
been adopted similar to the one of Amiti and &805) whose model follows the seminal
works of Feenstra and Hanson (e.g. Feenstra andadgi996)). Thus the empirical model is a
linear least squares regression, with the laboukebavariable, in our case — growth in ICT
employment - being the dependent variable. As atpof departure, this model is purely
descriptive, and the parameter estimates of theehrary@ simply statistics (functions) of the data.
The model can provide us with the statistical datiens between key variables (such as growth
in offshoring or change in demand for ICT prodwatsl services) and ICT employment.

The interpretation of these correlations will degp@m the additional assumptions one is willing
to make, in particular, ‘ceteris paribus’ assummgicand assumptions regarding the exogeneity of
explanatory factors. These conditions would allemaitrace causality, and would rule out other
potential explanations for our findings than just specific factor under consideration having a
causal effecon the number of persons who are active in theii@dustries.

Our aim is to be able to rule out a number of ghtriorward alternative explanations by

including additional control variables; howeveryan that we deal with non-experimental data
(or data that resembles an experimental set-upyvatertight statements regarding causality will
be possible. In short, we can learn about the poesand strength of relationships — which is an
improvement compared to earlier studies - but wi léive to be conservative regarding the
interpretation of what drives these relationships.
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The empirical model

The specification of the empirical model was guidgda number of considerations. First, the
data are trended: The time dimension in the dapdiésithat a number of variables follow trends
over time. These are often driven by the same lyidgrmechanism such as growth in GDP,
technological progress, or demographic change. Soreg these underlying factors are observed
in the data and thus can be controlled for, bugrothey are not, leaving correlations in the data
without interpretation. A strategy to avoid measgrihese ‘spurious’ relationships is to consider
(percentage poingghangedn variables rather than their levels, in otherdgoto relate changes
in the dependent variable (here: the change in é@iployment) to changes in the potential
drivers (e.g., changes in the offshoring intensity)

Second, there may be trends in employment growtichware left unexplained by the factors
which are included in the model. A simple way te@@omodate this potential problem is to
include time trends in the regressions.

The model which is the point of departure of tmalgsis can thus be expressed as:
A =cCons +a,Axy + a0 ..+ A DX +a, +E, ()

with L being employment, and denoting log growth in the variable which follows. other
words, ALi=log(Ly/Lt1), Axg=log(x/X+1), etc., where t is the year index. This implieattthe
coefficient estimates describe the relationshigsvéen percentage point changes in the drivers
and percentage point changes in employment.

Further, in model (1)i is the country indexx,...,% are the potential drivers included in the
model, andr is the time trends variablg; is the error term in year t, which captures tHeatfof
factors which are not included in the model. Theapeeters to be estimated are the constant term
(cons), and thex's.

We refer to model (1) as the “basic model”. Theusihess of this model’s estimates is tested by
estimating two additional model specifications. Tinst takes account of industry differences in
the constant term and time trends, the second alfomcountry (and industry) specific errors.

We consider three different industries with potalhidifferent employment growth rates. This is
accommodated by defining one base category - ;mdase NACE 72 — and including dummy
variables for the other two industries. Furtheg thme trends of the different industries may
follow different patterns. For this reason, we astimate industry specific time trends.

This leads to the following model, which will bfegred to as “the extended model”:
ALy = a Dy +..+ 0 DX )
+ ConStNDUSTRY:]_ + lngINDUSTRY:Z + IBZDINDUSTRY:S

+ AlTINDUSTRY:l + AZTINDUSTRY:Z + ASTINDUSTRY:S
&,

with thep ‘s andy ‘s being additional parameters to be estimatedh@lee added the subscript j,
which is an industry index, to the exposition of #xtended model to emphasise that this model
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recognises the potential existence of industry iipecThus,ALj; is log employment growth in
country i in industry j at time t.

Note that there may be country specifics which laoéh unobserved, and correlated to both
employment growth and the potential drivers. Thasg violate the ceteris paribus assumption,
the realism of which we aim to maximise. As anot&etension of the model — which also may
be considered a way of testing the robustnesssoltsewith reference to this potential problem -
we follow a simple way to accommodate this potémtiiablem.

As a second extension of the basic model, the ti@m= in both employment growth and the
potential driversover time within countriegre considered, rather than the variation of these
variables across countries. This modified model @aswer the following question: for a given
country, are years of high growth in one of theeptial drivers related to years with high (low)
employment growth? This is achieved by includingirdoy specific dummy variables, or
‘country fixed effects’, in the regression.

This modified model will be referred to as the #ikeffects model”, and can be expressed as:
ALy, = Xy Tt A Xy )

+ ConstALLINDUSTF(IES

+ AltrendINDUSTRYzl + AZtrenleDUSTRY—-Z + A3trenleDUSTRY—-3
+uij +£ijt ’

where y has the interpretation of an unobserved constdmnthwis specific to employment

growth in country i in industry j. The model corteéor the potential problem that the differences
in the y's could be related to the other drivers (and thias results).

To sum up, the first regression pools all obseovatiacross all countries, and all three industries.
It does not take into account any country and itrgluspecific effects. Thus, this regression’s
estimates are average effects across industries.s€bond regression takes into account that
there may be systematic differences across inégsin the average employment growth rates
and/or changes in these growth rates over time.tfiné regression corrects for the potential
problem of the existence of systematic differenocesmployment growth rates across countries.
For instance, some countries may always have sdone (unobserved) reason - high or low
growth rates, and this would be a problem if thesebserved factors were related to the drivers.

Below, we will see that the results are not sewssiivith respect to correcting for potential
misspecification of the first model. For this reaswe stick to the first model - which is the most
simple and most intuitive one - when we discusaltgsand set up the scenarios.

Strengths and limitations of the model

Note this model is a reduced form model, i.e.,akes no explicit distinction between the supply
of and the demand for e-skills. Obviously, it wouldve been useful had we been able to
distinguish between the two sides of the marketyewer, this would have required robust

instruments, i.e., information on variables thdeetf one side of the market but not the other. For
example, with regards to estimating the demand sidee market, we would have needed data
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on factors that have influence on the supply diskand — at the same time — could be assumed
to be unrelated to the demand for e-skills. We madeffort in this direction, e.g., testing the
explanatory power of the number of graduates itiatgr education with regards to variation in
the wage measure (which may be assumed to be emulegig determined). However, the
correlations proved to be too weak to allow forniifcation of any structural supply and/or
demand side parameters. Furthermore, the empiriodkl allows us to identify the relationships
in the data which may be given a tentative integtien. However, we cannot hope to formally
identify any complex underlying mechanics from gadat which is limited in size and subject to
large unobserved heterogeneity.

In sum, the model’s strength is its reliability aweith modest sample sizes, and the absence of
any brute force interpretation of results — whicbwd be based on strong assumptions. Its
weakness is the absence of any distinction into ghpply of and the demand for ICT
practitioners. However, some of the variables ia thodel will have a clear demand side
interpretation, for example, variables relatedh demand of ICT-skill intensive products.

Data and variables

Data sources and sampling

Publicly available data from EUROSTAT have beendusecluding information from the EU-
KLEMS database. Data is typically available on anual basis, which leads us to adopt the year
as the unit of time of the analysis. Further, nuzga is only available at the national level, which
leads us to adopt country as the cross-sectional un

Annual data for the EU15 group of countries (AwstriBelgium, Denmark, Finland, France,
Greece, Germany, Ireland, Italy, Luxemburg, thehddands, Spain, Sweden, Portugal, and the
U.K.) were collected. For this group of countridata series of sufficient length were available
for most of the variables of interest.

Included drivers of ICT employment

The theoretical discussion notwithstanding, ther@y e many more factors than the ones
mentioned which have an effect on ICT employmentweler, the precision by which the

relationships between the different factors mayabsessed suffers from including too many
factors as explanatory variables in the empiricatlel. Obviously, there are also restrictions with
regards to the existence and accessibility of dadain any case we will have to simplify the

model.

Furthermore, the explanatory factors are intereelatThis does not bias results, but has
implication for the interpretation of results. Osbould be aware that coefficients have the
interpretation of being the partial derivativestloé dependent variable, in this case, employment
(growth), keeping the other factors fixed; thisenpretation may not always be meaningful. For
example, if one includes both the level of expautsl the level of production in the regression
model, then the coefficient estimate of the expoeasure is the derivative of employment with
regards to exports for a given level of productidhis will typically underestimate the effects of
exports on employment, as there is obviously aacefdf export on level of production (which
again is positively related to employment). Exchglthe production level from the model would
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avoid this problem. However, in this case the medmlild no longer be able to catch changes in
the production for domestic consumption.

As this discussion indicates, some trade-offs hale to be made. We aim at achieving a model
which is able to explain a reasonable proportiothefvariance of ICT employment across time
and country/region. There will, inevitably, remanome unexplained ‘statistical noise’ due to
factors which we were not able to take accounesdentially due to the model’s inability to fully
account for real world complexity.

The potential drivers which we have included in @rapirical model were chosen on two
grounds: first, previous studies along with our aiwveoretical considerations (cf. section 2) and
second, data availability.

The following section outlines the drivers that @édeen included in the model and offers some
discussion of measurement and interpretation.

Variable definitions
ICT employment

The choice of operational definition for this stuthas been guided to a large extent by
availability of data. We prefer data which have rbeellected by the same (or at least similar)
criteria, thus comparable across countries. Furthely have to be available for a large sample of
countries and preferably for a long observationquer

The ICT employment measure which we consider tisé mmpromise between these criteria and
a reasonable description of ICT skill content ispegment in a set of ICT skill-intensive
industries. This measure has the advantage of stensidata collection across countries and the
disadvantage that not all jobs in these industies ICT skill intensive (e.g., the janitor in a
software company may not have above average ejskill

Another advantage of this definition is that it lh@®n used by earlier studies, thus, allowing us to
compare and benchmark our results with earlierirfigel One of these earlier studies is CEPIS
(2007), which concentrates on the industries caiegwd as NACE 30 (office, accounting, and
computing machinery), NACE 32 (radio, televisiomdacommunication), and NACE 72
(computer and computer related services). We foltswhoice of industries for this analysis, and
will in the remainder refer to these industriestas ‘ICT industries. The inclusion of both ICT
hardware and software in the analysis could pgs®llem, as the employment dynamics in the
ICT hardware and ICT software and services sectoey be very different. Sub sector
differences will not be explored in this study, imay be addressed in future analyses. Moreover,
the exclusion of ICT intensive sectors such adittancial sector implies that employment trends
in these sectors are not considered even thoughhibse sectors are characterised by a relative
large share of ICT practitioners in the total seetorkforce.

Information on employment in the ICT industriedisectly taken from the variable “EMP” of
the EU-KLEMS database. This variable counts the emof persons who are active in these
industries, i.e., includes both employed and seipleyed. We have made no attempts to

8 See OECD (2004a) for the ICT skill content ofeliént industries. We follow the CEPIS (2007) reporavoid
issues of arbitrary sample selection.
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consider specific occupation categories in the i@iustries, but this may of course be addressed
in future analyses.

Offshore outsourcing (offshoring)

Offshoring describes domestic firms moving all artpof their production activities abroad, or
importing intermediate products instead of in-hoys®duction. When firms drop home
production completely, or production firms are es@d by firms that are specialised in
importing, then offshoring is simply a substitutiohhome production with production abroad.

There are a number of options of defining offshgrinowever, without firm-level data there is
always an inherent measurement problem. Offshormplies importing instead of home

production. However, it is difficult to assess wiest the imported goods are produced by
subsidiaries of domestic firms or not and what roedi foreign subsidiaries. Offshoring also
implies that production firms turn into trade firmg one is interested in the effects of
internationalisation of markets, than only lookatgoroduction firms may blur the picture.

When working with aggregate data, a simple wayvimdithese confusions is to take a product
perspective and to measure offshoring as the sfia@nsumption of specific products which are
produced abroad. We follow this approach, and @edfifishoring as imports over consumption.
However, we do not take account of the offshorifighe production of intermediate products
from other industries than the ones under condidera

The main interest is whether products in the spemtiustries are produced domestically or not,
and not whether the supplier industries are ofisigotheir production. Intermediate goods may
not be produced in-house in any case and may b&d=med to be of completely different skill
content, so we decided not to use information &f ithternationalisation of the markets for
intermediate goods in our offshoring meaSutastead, we measure offshoring intensity in a
given industry as the value of the imports of thedpicts that define the specific industry over the
total domestic supply (value of import plus theweabf domestic production) of the products.

The advantage of this definition is that this meastan accommodate offshoring strategies by
which firms change status from (ICT-) product firtastrade firms. On the other hand, it may
also be the case that the offshoring measure @tchanges in product demand (and, thus,
changes in imports), so it will be necessary tamdtior total consumption of the given products
— i.e., the market size - in the regressions laté!. The information to construct the offshoring
measure is taken from EUROSTAT’s input-output tablEhe import measure is ‘Imports cif,
the supply measure is ‘total supply at basic ptices

Control variables
We have included three control variables in the @ddabour costs, export, and prices.

® A look at the input outpus tables reveals that ¢he Computer and related activities industry (\&Y2)

consumes food products and beverages, pulp, papepaper products, etc. the location of producti@y not
be relevant w.r.t. ICT offshoring.

Then, the coefficient on the offshoring measuma be given the following interpretation: fgiven product
demand, the share of products which is importetbatsof produced domestically is related to ICT leypent
according to the particular parameter estimate.

10
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Labour costs as a measure of wages is directlyntédaen the tables of the EU-KLEMS
database: We define the wage measure by the vati®{8 (labour costs in a given industry)
over EMP (number of persons active in the givenustd). We include wages in our
regression as a determinant of employment. Thjssigfied by the argument that wages are
set in related industries, i.e., unrelated to ueoled factors that may also have an effect on
employment (Hamermesh 1993). To the extent by wthichassumption is violated, the wage
is just an alternative measure of the differendsvben labour demand and supply and, thus,
potentially endogenous. Accordingly, the sensyiat later results with regards to including
this variable will have to be tested for.

Exports are from the EUROSTAT's use tables. We udel export activity as a
straightforward determinant of product demand- \whis a determinant of employment
demand. Any (positive) coefficient estimates assted with this variable are lower bounds
of the true effects of exports on ICT labour demaNdte that export activity bears the
interpretation of onshoring, a term which describ#shoring activity received from abroad.

Product prices are from the price index variable 8@f the EU-KLEMS database in the
sectors analysed. We have made no attempt to afjusthanges in the quality of ICT
products (for instance by using a hedonic priceex)d although ICT products are
characterised by rapid rates of quality change (DR2G04b).

Supply side variables

We have made some attempts to include supply sdi@bles - such as the number of ICT

graduates — in the regression model. However, Hesd variables there was a large share of
missing observations, and often there were largaks in the data series. We could not detect
any statistically significant relationships, angeg that the inclusion of these variables implied a
considerable reduction in the size of the sampleda@ded not to include these factors in the
regression model.

Table 4 summarises the argumentation for the réspeaaclusion and exclusion of the different
components of the operational model:

30



Table 4. Empirical drivers of ICT employment

Primary Indicator Data source Included/excluded Argument
dimension
Input-Output
Import tables, Included Proxy for offshoring
. Eurostat
Sourcing
Use tables, .
Export Eurostat Included Proxy for onshoring
ICT Wages EU KLEMS Included Amiti and Wei (2005)
practitioner
demand Prices EU KLEMS Included Amiti and Wei (2005)
Not sufficient data. Inclusion
ICT IT reduces sample size
practitioner Eurostat Excluded . P
supply Graduates conmderaply and prevents us
from getting robust results.

The exclusion of important factors due to lack ighhquality data is unfortunate as the excluded
factors may have altered the estimates generatéielylobal sourcing assessment model.

The results of the model are descriptive and thdahdoes not analyse in-depth the character of
the relationship between factors. For example, gatiee relationship between wage costs and
employment growth in the data may be due to wagésdaeing high when labour supply is low.
In this case, including a (better) labour supplyaswe would be expected to reduce the absolute
value of the coefficient of the wage cost varialtegeneral, results would be affected by the
inclusion of additional factors if these factorsrevboth correlated to employment growth and the
drivers already included in the model.

Descriptive statistics and recent trends of the cen tral components of the
model

A look at the last 10 years of the observation qeenieveals that employment growth has
averaged 2.4 percent growth in the offshoring heenlpositive and about 1.2 per cent per year.
The total supply of ICT goods, i.e., the markeesizas increased by as much as almost 9 per
cent per year, and labour costs have been incedsin3 percent per year — which must be
considered low given that this number has not loefiated. There has been a 10 per cent growth
in exports per year, which — joined with the depatents regarding the market size — emphasises
the high degree of dynamics on the ICT markets.
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Table 5. Summary statistics of main variables (1996 -2005)

Number of Standard Minimum Maximum
observations deviation

Growth in ICT 440 0.024 0.145 -0.742 0.997
employment

Growth in offshoring 343 0.012 0.144 -0.084 0.956
measure

Growth in market size 359 0.087 0.142 -0.420 1.021
Growth in labour cost 410 0.030 0.100 -0.561 0.708

per employee

Growth in exports 358 0.107 0.269 -1.605 1.691

Growth in price index 410 -0.010 0.062 -0.208 0.307

Note that there are outliers in the data, as epsemnby large minimum and maximum values,

and high variances in the growth rates. For theésea, we estimate the relationships between
employment growth and the potential drivers on m@a where we restricted no variables to

increase by more than 50% and decrease by moregtanper year. Obviously, regarding this

choice, the robustness of later results will havbd checked.

The ICT industries — see figure below - employ 2&. million employees in the EU15 (except
Luxemburg) with ca. 220,000 in NACE 30, 650,000NIACE 32, and 2.85 million in NACE 72.
In general, employment in the ICT industries hasnbmcreasing, but employment growth has
been stagnating since 2001 (the ‘dot-com’ bubbl&e upward employment trend in the ICT
industries is due to an increase in NACE 72. TheotCT industries have experienced declines
in the number of employees over the observatioger

Since 2000-2004, the growth in the share of impiiative to the total supply of computer and
related activities (NACE 72) has been positiveisiinotable that the surge in the size of the
market in the nineties was mostly accommodated bymeastic supply growth rather than

increasing import volumes.

Note further that the increase in the total supfl\NACE 72 products in the last years of the
observation period was not matched by (further)wnoin employment in NACE 72 — which
coincides with— on average — high growth in immtraéres of ICT products.

Step 4: Estimating the impacts of individual driver S

We estimate the following three models: First, basic model. We distinguish between two
specifications characterised by whether or not wddefined as labour costs per employee) as a
potentially endogenous variable are included. Seécae estimate an ‘extended’ model, and third
we estimate the fixed effects model. Results ssplayed in tables 6-8 below:
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Table 6. Estimation results — the ‘basic model’

Factors

With labour cost included

Without labour costs included

Coefficient Standard error Coefficient Standard error
Growth in offshoring measure -0.193 *** 0.068 -0.217 *** 0.072
Growth in market size 0.192 *** 0.066 0.196 *** 0.071
Growth in labour cost per employee -0.396 *** 0.065
Growth in exports 0.119 ** 0.051 0.095 * 0.054
Growth in price index 0.388 *** 0.093 0.365 *** 0.099
Time trend -0.003 0.002 -0.002 0.002
Constant 0.026 * 0.015 0.013 0.015
Number of observations 266 266
Adjusted R2 0.327 0.233

Notes: Observations with growth below -25 or abb0ger cent in any of the variables included inthedel where

not considered for estimation

Table 7. Estimation results. The ‘extended model’

Factors

With labour cost included

Without labour costs included

Coefficient Standard error Coefficient Standard error

Growth in offshoring measure -0.164 *** 0.063 -0.173 ** 0.067
Growth in market size 0.133 ** 0.061 0.141 ** 0.066
Growth in labour cost per employee -0.382 *** 0.060

Growth in exports 0.121 ** 0.047 0.096 * 0.050
Growth in price index 0.266 *** 0.092 0.264 *** 0.099
Time trend NACE 30 0.005 0.003 0.008 ** 0.004
Time trend NACE 32 -0.006 * 0.003 -0.006 * 0.003
Time trend NACE 72 -0.015 *** 0.003 -0.015 *** 0.004
Dummy variable NACE 30 -0.175 *** 0.026 -0.185 *** 0.028
Dummy variable NACE 32 -0.108 *** 0.026 -0.112 *** 0.028
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Constant (base category: NACE 72) 0.136 *** 0.022 0.128 *** 0.023
Number of observations 266 266
Adjusted R2 0.4386 0.3226

Table 8. Estimation results. The ‘fixed effect mode

Factors With labour cost included Without labour costs included
Coefficient Standard error Coefficient Standard error

Growth in offshoring measure -0.183 *** 0.067 -0.197 *** 0.071

Growth in market size 0.130 ** 0.065 0.144 ** 0.069

Growth in labour cost per employee -0.380 *** 0.070

Growth in exports 0.129 ** 0.052 0.105* 0.055

Growth in price index 0.325 *** 0.109 0.386 *** 0.115

Time trend NACE 30 0.003 0.003 0.006 * 0.004

Time trend NACE 32 -0.007 ** 0.003 -0.008 ** 0.004

Time trend NACE 72 -0.014 *** 0.003 -0.014 *** 0.004

Dummy variable NACE 30

Dummy variable NACE 32

Constant (base category: NACE 72) 0.042 *** 0.014 0.029 ** 0.015

Number of observations 266 266

Adjusted R2 0.37 0.28

The basic model can explain about 30 percent ofdta variation in employment growth across

time and countries. Given the relatively small sengmd the model’s parsimony, both robustness

of results and the explanatory power of the moteHain our opinion — surprisingly high.

Coefficient estimates are robust to whether orama controls for industry-country fixed effects,

and to whether or not one excludes labour costs titee model. The signs of the estimates are
robust to whether or not one includes outliershi@ sample, but there is some variation in the

11

on request from the authors).

Note results change only little when using thedample with outlier observations included (&éults available
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sizes of the estimates— as expected. However, #rerao methodological based arguments for
deleting specific outliers, so we will continue théerpretation of results based on the regression
on the full sample — of course keeping the outisue in mind.

Coefficients have the expected signs, with offsiprbeing negatively related to employment
growth; the total volume of shipments (the markeg)sis positively, labour costs are negatively,
and export volume is positively related to emplogtngrowth. The relationship between product
prices and employment is positive.

The sizes of the coefficients are of the expectelgroof magnitude. For example, the standard
variation of the growth in offshoring measure i82).which implies that a one standard deviation
increase in this measure is associated with ancgagalecline in ICT employment growth of
(0.02*0.193=0.0042) 0.4 percent, or translated mibgolute numbers, (3,700,000 employees *
0.004=) 15,400 employees per year.

Step 5: Developing three scenarios

In a rapidly changing world it will most likely natuffice to base strategic decisions on simple
projections of present trends into the future, bseasuch projections are vulnerable to

complexities, disruptive changes, and uncertainfssan alternative and to broaden the scope of
reflection, alternative views of the future — sa@ms — are used to expand our scope of
understanding of the future and to explore potémtipacts on e-skills supply and demand. For

the purposes of this report three scenarios are iessexplore changes in global sourcing trends
and their potential impact on e-skills in thredtidist future environments in Europe.

Introduction to scenarios

Scenarios are plausible hypotheses about the fulieeh scenario aims to provide a coherent
description of the drivers, trends, and events¢hatinfluence and change the subject of analysis
over a given period. However, scenarios are notligtiens, and the scenario analyses and
exercises do not aim to predict the future. RatBegnarios can be considered as an early
warning system or navigation tool in the presecerfario building can also generate ideas and
methods for putting into operation insights fronseatudies and market studies. Consequently,
scenario analysis should be regarded as a tostriactured and creative thinking about the future
and as a catalyst for strategic conversations egudissions, but not as an end in itself.

The three scenarios presented here representigatiternally consistent, and plausible pictures
of alternative futures

Objectives

The objective of this study is to present a scenanalysis that can be used as a vehicle to
develop long-term visions of possible opportunitiearriers and threats for the European ICT
software and services sector and the sustainabkeagenent of its workforce. The task is split
into the following two sub-tasks:

= To develop exploratory scenarios for the macroatsvnfluencing the sector. Macro drivers
are understood here as trends that with very feeemions cannot be influenced by
individual companies or policy actors.
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= To present plausible implications of each scenfan@-skills in Europe

Methodology

As a tool for formulating policy and for strategianning, a scenario must fulfil the following
criteria:

» |t should be plausible

= It should be internally consistent to offer a pilles context for strategically exploring a
distinct future in a coherent discussion.

The scenario building has been carried out in agha&se process:

Phase 1 was devoted to developing exploratoryrfoohative) scenarios. During this phase, the
main drivers of change identified in the synthesort were assessed according to two criteria:

» importance (low, medium, high)
= certainty (low, medium, high)

On the basis of these assessments, we chose twarsdib form the main structure of four
scenarios.

Table 9. Selected drivers

Drivers Development

Demand for advanced ICT products High vs. low
and services in Europe

Supply of ICT practitioners outside Large vs. limited
Europe

The possible implications of these two driversdtmbal sourcing trends are:

= A high demand for ICT products and services makesoie attractive to both domestic
companies and foreign companies, thus stimulatiegrélocation of activities of activities
from foreign countries to Europe or business exioarns Europe.

= A large supply of ICT practitioners outside Europdl make it attractive for companies to
offshore activities if domestic supply is limited mot competitive

There is no direct match between the two drivedstae factors included in the global sourcing
assessment model. However, the factors includéderassessment model may serve as proxies
for the two drivers (see below).

In phase 2 we examined the plausible implicatiohghe macro drivers on companies and
employment of ICT practitioners.
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Developing the three scenarios

The two drivers and their potential development endtk possible to construct a total of 4
scenarios. The scenario structure is illustratéadvize

Figure 5. Scenario structure and potential implicat ions for sourcing of activities

Scenario 1: High demand for Scenario 2

» Business expansion in ICT products and » Business expansion in
Europe services in Europe Europe

» Moderate offshoring of » Onshoring of high value
high value activities activities

Large supply of ICT Limited supply of
practitioners ICT practitioners
outside Europe outside Europe

Scenario 4

e Business expansion e Business expansion
outside Europe outside Europe

» Extensive offshoring of Low demand for » Onshoring of low value
low and high value ICT products and activities
activities services in Europe

Scenario 3

The fourth scenario (Europe as a destination far Value activities) was discarded because it
was not considered plausible. Therefore, a totdhfe scenarios are considered as providing a
diverse, internally consistent and plausible viato ithe future.

In all the scenarios, the future domestic supplY@T practitioners is considered to be low.
However, the severity and nature of the skills gafEurope will vary in the scenarios due to
different rates of offshoring.

Scenario One: Moderate increase in offshoring

This scenario is characterised by a large suppI\Caf practitioners outside Europe and a high
demand for advanced ICT products and services nodeu European companies and foreign
companies are eager to be close to the Europeaketrand expand their business activities in
Europe. However, companies face a limited supplyGif practitioners in Europe and find it
difficult to expand their activities in a satisfagt pace. In fact, the supply situation is keeping
some foreign companies from locating activitiegtoope.

In face of this shortage, companies in Europe dryecruit non-European ICT practitioners to
work in Europe, while at the same time freeing apacity in Europe by offshoring low- value
activities and to an increasing extent also higlievactivities that are strategically important to
their business.
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SMEs are thriving in an expanding market that imaed-intensive and on the continuous look-
out for new innovative products. However, SMEs nsepport for recruiting ICT practitioners
outside Europe or assistance in offshoring ac#isitio destinations with access to a skilled
workforce, as they do not have the internal cagdoimanage such tasks.

The increase in demand for e-skills in Europe catm@omet by the domestic supply, but the
apparent shortage of e-skills is to some extesebthy an increase in offshoring of activities and
an increased use of migrant workers from India @htha in Europe. A key challenge for policy
makers in this scenario is to revise migrationswded to retain talented non-EU graduates, but
also to address the cultures and mindsets of o#ire allow for easy entry and social integration
of foreign ICT practitioners and graduates. Funtin@e, measures must be taken at both
individual and enterprise level to provide inceasvior non-ICT practitioners to upgrade their
skills in order to expand the pool of ICT practitérs in Europe.

The inflow of foreign ICT practitioners is affectjrthe European economy in several ways. For
instance, foreign ICT practitioners and new gradsigirefer to remain in Europe where salary
levels are still higher and living conditions bettkan in home countries — particularly in such
matters as compulsory school, the environment,headth. Because of this large pool of skilled
foreign labour there is not an upward growth irasalevels as previously experienced - on the
contrary. There is a growth in start-up micro compsa that exploit ICT in user-friendly
pervasive applications such as health, energyeamsonment.

Scenario Two: Limited offshoring

This scenario is characterised by a limited sugbl\CT practitioners outside Europe and a high
demand for advanced ICT products and services meu The high demand for products and
services makes Europe an attractive market for arirglp high value activities to Europe by
foreign firms — also because of an advanced le/élemand in the different markets for ICT.
This creates a huge demand for ICT practitioneEsurope.

However, the lack of ICT practitioners in Europeaidarrier for expanding business activities.
Moreover, the shortage of ICT practitioners outdileope means that companies cannot reduce
the level of skills shortages in Europe through snes offshoring of activities or through
employment of migrant ICT practitioners. As a réstiie offshoring of activities is very limited
and the demand for talent in Europe is intensifyingparticular SMEs find it difficult to attract
enough ICT practitioners as they do not have thanitial means to offer attractive wages and
creative peer working environments.

In this scenario, companies face a huge shortag€bfpractitioners worldwide, and policy
makers and stakeholders thus need to considerytiared comprehensive measures aimed at
increasing the supply of e-skills in Europe. Thesmasures include recruiting and retaining ICT
practitioners, formal recognition of a person’soptiearning in order to facilitate efficient entry
into formal training systems and to stimulate labowarket mobility, training of non-ICT
practitioners, development of tertiary programmeg eertifications in close connection with the
ICT industry, as well as the promotion the autooraif processes through technological and
process innovations. All in all, there is a hugessure on education and training systems.
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Scenario Three: Extensive offshoring

In the third scenario, the demand for advanced p@ducts and services is low due to saturated
markets and a stagnating economy in Europe. Thelwsab ICT practitioners outside Europe is
high. The limited demand for products and servige=ans that companies look to countries
outside Europe for new market opportunities andnass expansion. Furthermore, due to the
availability of qualified ICT practitioners close the markets outside Europe, the demand for
ICT practitioners in Europe is falling, resulting an oversupply of ICT practitioners in Europe
and rising unemployment levels among ICT pract#éisnn Europe. The most talented European
ICT practitioners are recruited by foreign comparieework outside Europe.

A key challenge for policy makers and stakeholdesurope is to reduce the level and length of
unemployment periods through an efficient mix ofdgmce and training measures targeted to
sectors with demand, and to stimulate innovation piotential growth areas. Also, the
management of large scale restructuring processegportant to facilitate the transformation of
the European economy and to avoid structural reglcids.

Step 6: Estimating the impact of offshoring on empl oyment

On the basis of the global sourcing assessment Iinedehave estimated the impacts of global
sourcing on ICT employment in Europe in each of Huenarios. The offshoring measure
included in the global sourcing assessment modtleskey to estimating the impact of global
sourcing in each of the scenarios.

We have made no attempt to estimate the relatipristtiveen the two drivers of change and the
offshoring measure. Instead, we present three hggioall growth rates that differ substantially
from the average growth rate in the observatioiogel996-2005 (2.1%) and reflect the different
developments proposed in the three scenarios. éfustle have had a look at the maximum and
minimum values of the rate of offshoring in the ehstion period to make sure that the assumed
rates of offshoring are not out of line with histat developments. According to the data, the rate
of offshoring has fluctuated between 2.4% and 4id%e period from 1996 to 2005. On this
basis, the rates of offshoring are set to 1%, 4%,626, cf. table 10 below:
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Table 10. Rates of offshoring in the three scenario s

Scenarios Rate of offshoring

Scenario One: Moderate increase in offshoring 4%
Scenario Two: Limited offshoring 1%
Scenario Three: Extensive offshoring 6%

There is no direct match between the drivers ohgkaand the factors included in the global
sourcing assessment model. However, the two dribatsform the structure of the scenarios are
related to two of the factors in the assessmentein@hanges in the demand for ICT products
and services may, ceteris paribus, affect produceg, while changes in the supply of ICT

practitioners outside Europe may, ceteris paribffect relative wages.

Table 11. Drivers and key figures

Drivers Factors (proxies) Average

growth rate

Demand for advanced ICT products Product price -0.01 0.01 - 0.03
and services in Europe

Supply of ICT practitioners outside Wages (labour costs 0.03 0.06 0.01
Europe per employee)

In scenarios one and two, the demand for ICT prizdand services in Europe is increasing,
while demand in scenario three is decreasing. Tectethis in the estimates for the three
different scenarios, we use the maximum value fodpct prices (0.01) in scenarios 1 and 2,
while we use the minimum value for product priceés(3) in scenario three. Changes in the
supply of ICT practitioners outside Europe willedt relative wages, but not necessarily wages
in Europe in absolute terms. On this basis, weyafi# average growth rate for wages in the
observation period in all three scenario-specifitneates of employment effects of offshoring.
Finally, for the remaining factors in the globalisting assessment model, we apply the average
growth rates.

To sum up, the rate of offshoring differs in altegl scenarios, while growth in product prices
differs in some of the scenarios: Scenarios onetamdare characterised by a relatively large
increase in prices, while scenario three is charsetd by a relatively large decrease in prices.

These differences have different impacts on empéwymof ICT practitioners in Europe.

According to the estimates based on the globalcsogirassessment model, two of the three
scenarios result in an increasing demand for IGtgioners in spite of global sourcing due to
an increase in the demand for ICT products andiceEsywhile the scenario characterised by
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extensive offshoring and limited demand for ICT garots and services will lead to a decrease in
the demand for ICT practitioners in Europe:

Table 12. Overview of expected impacts in the three  scenarios

Scenario 1 — moderate Scenario 2 — limited Scenario 3 — extensive
increase in offshoring offshoring offshoring
Offshoring rate 4% 1% 6 %
Change in demand for +23,246 +44,700 -48,428

ICT practitioners in
Europe (first year
prediction)

Change in demand for +7,946 +116,654 -337,408
ICT practitioners in
Europe (five year time
horizon)

The differences across the scenarios are substamiia employment predictions diverging by
more than 400,000 employees. These estimates lgjextto several substantial reservations, and
should be considered merely as illustrative examplehow future developments may impact
employment of ICT practitioners in Europe ratharttexact forecasts of employment trends as
such forecasts require the development of morerabmathematical models.

Linking scenarios and policy recommendations

Each of the scenarios presents challenges whitHotah different mix of policy measures. A
number of policy recommendations below are proposedprovide policy makers and
stakeholders with the means to discuss and addnessifferent challenges. The appropriate
policy actions will in other words depend on whaftthe scenarios may unfold.

There are also a number of general policy actietesvant to all three scenarios. For instance,
thorough and uniform measures to monitor the dssgituation in Europe are essential to better
understand the dynamics of change in the demand sapgly of ICT practitioners both
guantitatively and qualitatively. Making Europerattive to companies and foreign direct
investments is another dimension that needs atteii all the scenarios — for instance through
comprehensive and coordinated innovation policdso#t an EU, national and regional level as
well as through further deregulations.
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Table 13. Linking scenarios and policy recommendati ons

Scenarios Key challenges Policy recommendations
Scenario One: Shortage of ICT = Support for internationalisation of companies
Moderate offshoring practitioners in (offshoring)

Europe

= Attract and retain foreign ICT practitioners and
ICT students in Europe

= Reform of migration policies to ease access to
European labour markets

Scenario Two: Massive global = Recruitment of ICT students, including minorities
Limited offshoring shortage of ICT and women
practitioners

= Recruit and re-educate non-ICT practitioners
= Retain ICT practitioners in ICT work
= Recruitment and upskilling of workers

= Recognition of prior learning

Scenario Three: Oversupply of ICT = Mechanisms for handling redundancies
Extensive offshoring practitioners in
Europe = Stimulate demand oriented innovation policies
and deregulation
General Ensure that supply = e-skills monitoring mechanism - improvement of
meets demand the statistical base
= Curriculum reform and use of e-learning/mobile
learning
Increase
attractiveness of = Stimulate a demand-oriented supply of training
Europe as a location and re-training by strengthening public private
partnerships
= Adoption of E-skills frameworks to ensure
Promoting education transparency in the skills base in the dialogue
and training activities between key stakeholders
in SMEs

= Enabling policies that stimulate innovation
= Provide an attractive environment for foreign

investment and location through deregulation and
competitiveness policies

The scenario-specific as well as the general recemdations proposed in this report are
elaborated in the next chapter.
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The scenarios are sensitive to a range of uncédsiabout the future. For instance, a global
recession could reduce the demand for ICT prodacts services worldwide and also increase
public perceptions of globalisation and offshorirggulting in protectionist policy measures that
reduce global trade and the globalisation of lalbmarkets. Also, political instabilities between

India and Pakistan or in Eastern Europe or Chinddcaffect the risks associated with offshoring
to these sourcing destinations. Other uncertainietude technological developments or

unexpected changes in consumer patterns. In effeete is a need to continuously monitor
global developments and adjust policy measuresrdicay.

3. Policies: Assessment, challenges and recommendat  ions

This chapter provides an assessment of policiaseckito the development of e-skills in Europe.
The discussion in this section and policy pointeake a point of departure in the global
assessment model and the three scenarios presaented previous sections. The purpose of
applying the scenario construct to the policy pmisitis that each of the three scenarios will
require a different mix of policy actions, shoukhr life developments indicate that one of the
three scenarios is in the process of unfoldingthis sense the scenarios and the assessment
model are aimed to function as “an early warningtesy”” which if used creatively by different
stakeholders can be a possible space for strategiersations about e-skills.

Furthermore the scenarios and the policy pointexse Fexplicitly been formulated to stimulate
policy coordination and policy discussions acroskcyg realms. To ease the reading, different
themes and associated policy options are as fpossble linked to the outcomes of a particular
scenario. However, there are a number of policyndgsethat are transversal in nature regardless
of developments relevant to the e-skills agend&s&lcross-cutting themes are presented at the
end of this chapter. Some readers may also choasak policy priorities, given that framework
conditions and the specific pressure regarding lgugmd demand vary across member states. By
ranking the policy options in time and with regawal level of urgency, the scenarios, the
assessment model, and the policy pointers can cmdbbe used as a platform for strategy
development.

Shortage of ICT practitioners

Recruitment of ICT students, including minorities a nd women

The ICT sector and ICT-intensive enterprises inogarhave at several instances voiced their
concern about the supply of ICT practitioners inrdpe both in quantitative and qualitative

terms. There is some evidence that the lack olieskibbour with appropriate e-skills could be an
explanatory factor for offshoring labour to non-EQuntries (British Computer Society 2004,

Lacke 2007, Gardel 2007, Larsen 2007, Kolb 2065).

2. The shortage of ICT practitioners has also begnessed by interviews with the British ICT compai§M

and Stephan Pfisterer from BITKOM and the Britigfsiness angel Jack Lang.
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A shortage of ICT practitioners could medium-temad to welfare losses because enterprises
cannot respond efficiently to market demands dubedack of employees with the right mix of
e-skills, which subsequently could result in upwprdssures on wages (e-skills UK 2008, ITPS
2006). The latter is a challenge for the competitdase and business platform for European ICT
companies, whereas the first could be a challemgenédium-term employability for ICT
practitioners. Should ICT business in Europe rdbca majority of value-added business
activities to non-EU countries, the demand for hglilled persons with e-skills could be
substantially reduced.

The relative importance of high-tech sectors todterall economy is rapidly growing, though
with marked differences across Europe, cf. figubeibw:

Figure 6. Relative importance of high tech sectors for the European economy

8
sa.e
il

23 5E2
56 452 47 47
453 s
429 g4 o4zp
3 a1 33 omms o4y .

A 30

385

322 3zs 129

i

[
Cfr E EE FR E L A EE B85 EE DK T oK L ML B EFT RO CH oo 23 8 HR B T HEY TR ©Z =X AT i T
WHpa-teCh s2ciors Al secions

Dats for migh-1=ch sectars imck relabiky dus io smail sample s n 2E, LT, MT and HR. Bource: Bty — High-tach siatklics

Source: Eurostat (2008)

Measures to expand the recruitment base for ICTathn programmes have been launched in
many European countries to reduce the shortag€dfpractitioners. These include recruiting

new ICT students from segments that are underreptes in the pool of ICT practitioners, such
as minorities and women.

For instance, there are currently huge gender @amgals in terms of the number of graduates in
computer science, cf. figure 8 below:
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Figure 7. Percentage of male and female computer sc  ience graduates (ISCED 5/6) as a proportion
of all graduates
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The significant imbalance among male and fematetgreducation graduates is also underlined
by other indicators. A UNESCO study (UNESCO 200@gves that the percentage of female
graduates in science and technology in Europe vémen 44% in Estonia to merely 20% in the
Netherlands. It is worth noting that in most of thastern European countries considered by the
UNESCO study (Estonia, Bulgaria, Romania, Polaradyig) the percentage of women graduates
in science and technology is situated above theakérage, while Austria (23%), Germany
(24%) and France (28%) are situated below the Edame of 33%.

Several gendering initiatives have been implemesteds to attract more women to ICT studies
and ICT occupations, but given the stagnating gpetion of women in ICT related studies
(Hornung-Prahauser 2006, European Commission 20@8¢ is sufficient evidence to believe
that the actual effects of such single measuredcardimited in scope. A report from the UK
Department for Business, Enterprise and RegulaReform examines possible causes of the
tendency for men and women to work in particulasupations and links this to skills shortages
in the UK labour market. The authors conclude thaitst gender stereotypes and identities still
impact occupational perceptions and choices, yopegples’ expectations, whether men or
women, depend a great deal on the information tietyabout work, pay and lifestyles. The
authors conclude that providing information, ady@ed counselling which focus on the realities
of the job and the benefits of particular careasiods, could help avoid gender segregation and
get more young people to choose a career in scemtéechnology (Millard, Lynne et al. 2006).

In line with this, measures should be taken to bigwenore comprehensive and specific outreach
mechanisms towards specific target groups. Meastoekl also be taken at an EU level and
complementary to national and sector initiativesasoto provide a comparative view and
assessment of the impact and efficiency of nevatinres aimed at recruiting more ICT students,
measures to facilitate transition into ICT Labowarkets, and measures to create attractive career
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pathways for specific target populations. A betteerview could improve the knowledge base of
which types of measures work for whom, and thislc¢dorm a basis for evidence-based policy
making. As data seem to indicate, a ‘one-size-Bd§'model would most likely not work. A
check list of factors developed on the basis afi@gbractice that are likely to influence up-take
and impact among different target groups could lseful tool for a range of actors concerned
with the supply of and demand for e-skills.

Assessment models that only include quantitativasuees may not adequately capture outcomes
such as which type of measures work for whom orcttst-benefit of a particular initiative. A
comparative analysis at a European level could sisengthen outreach measures initiated by
different stakeholders. A study from 2008 publislbydhe European Commission shows that in
eight countries (Bulgaria, the Czech Republic, Garym Greece, Austria, Slovenia, Finland, and
Iceland) there has even been a decrease in theemuofitmen who have studied at a level
corresponding to tertiary education (European Casaion 2008b).

Policy recommendation

= At national levels, counselling measures targeting lower- and upper secondary students should
specifically include measures so as to show more females to the diversity in job- and career
opportunities in ICT occupations as a basis for expanding the recruitment base of ICT students.
Such measures could include the use of female role models in study and career guidance and
appealing guidance material that “talks the language of youth”.

= Measures at national and institutional levels could also include the offer of courses and curriculum
designed to demonstrate to students that e-skills and ICT careers are not just about programming.

= Through national ICT assaociations, more firms within different occupations fields in the ICT sector
should be encouraged to form partnerships with local educational institutions, offering short term
placements integrated in the curriculum and other measures that can expose young individuals to
ICT occupations in a creative way.

= At national and European levels and in collaboration with the ICT sector, measures should be taken
to document the effects of different measures for recruitment of ICT students so as to disseminate
promising practices through a mix of channels and as the basis for developing good practice and as
a source for evidence based policy making in the field of e-skills.

Curriculum reform and use of e-Learning

Compulsory schooling contributes to the generatllet digital literacy and user skills in society,
and more importantly also to attitudes towards HH@ ICT occupations. It is thus influential in
terms of the magnitude of a future pool of ICT swid (ITPS 2006). If children and young
people do not learn the manifold opportunities \astifrom the use of computers in school and
do not learn that e-skills also encompass cregfidesign, and communication, there is an
imminent risk that computer science is perceivenirakevant and distant.

In this respect data from the European Commissiengaite promising. Building on data from
PISA (OECD 2006), the EU study concludes that tle@e=no overall differences in males’ and
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females’ inclination to use science in future ségdor jobs (European Commission 2008b).
Overall, according to the OECD PISA 2006 studygage 15 males and females place equal value
on science. However, the data for all students fatihtountries combined reveal a number of
gender-specific differences. In general, male sitedlase computers more often than girls to play
games, but also to look up information (these diffiees are significant in all cases except
Hungary, Austria and LiechtensteirAs regards the use of the computer for communigatio
however, differences between females and malegssebvious.

Although in the OECD countries slightly higher pemtages of males are more likely to have
reported a high general value of science, thederdifces are only significant in a minority of
countries (in Iceland, France, the United Kingd@enmark and Sweden). The Czech Republic
is the only participating country where femalesorégd higher levels of motivation to learn
science.

The advantages of e-learning methodologies inioslato the development of potential ICT
students, particularly through the application ©T lin different subjects, have not yet been fully
harvested (Shapiro 2007). The long term e-skilsndg of the European Commission addresses
this topic under the headline of increasing theaativeness of developing e-skills by:

“Promoting science, maths, ICT, e-skills, job pkedi role models, and career perspectives with
a particular focus on young people, especiallygjidnd providing parents, teachers and pupils,
with an accuratenatter, but in innovative teaching and learningiemments,understanding of
opportunities arising from an ICT education and I&@T career to counter the alarming decline
in young people’s interest for science and techgylcareers in Europe{European Commission
2007).

Most European countries have launched e-learniit@atimes and some of the current trends
include: 1) New Learning Environments integratil@rlin other subjects, which is particularly
important so that students understand ICT also aseans for collaborative work, design,
creativity, and content creation and 2) Learningh&tgement Systems such as Open Source tools
to manage and personalise learning in variousamgexts (Miller, R et al 2007Y.

Policy recommendation

= At the member state level, national programmes should encourage collaboration between
educational providers and multimedia producers and publishers to develop innovative and
interactive educational materials that use ICT technologies and which can be adapted to different
learning contexts.

= European educational programmes and existing measures such as European School net could put
priority to proposals that include creative measures — integrating counselling and curriculum to
attract a wider target group of students to e-skills careers.

= At an EU level the European Commission should across existing programmes and initiatives take a
leading role in encouraging National Ministries of Education take an interest in Open Educational
Resources (OER), also in the context of compulsory school, building on the experiences and the
developments which have already occurred in the University Sector. OER can be used to stimulate

13 see for example European Commission website gitatiliteracy,

http://ec.europa.eu/information_society/tl/edutkdls/index _en.htm
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active self learners and creativity in curricular design. OER is also a means to promote high quality
materials (OECD-CERI 2007)

Attracting foreign ICT practitioners and retaining foreign ICT students

With an imbalance in the supply of and demand @ students, countries and firms will need to
pursue different strategies so as to remain cotneetOne way to ensure a European ICT labour
pool could be to increase the number of non-Eunop€a employees in Europe. The number of
non-EU ICT practitioners in EU can be increased by:

= Attracting foreign ICT practitioners to EU, and
» Retaining foreign ICT students in the EU after gratibn.

Both sources of increasing the European ICT labpeml are regulated through migration
policies. Migration of skilled ICT workers is in@singly being intertwined with debates and
policies on offshoring and technological and ecoratevelopment (Millar & Salt 2007; Valiani
2007). During the last couple of years countrieshsas France, Denmark, Germany, the
Netherlands, and the United Kingdom, and also OEGOntries such as the USA, Canada, and
Australia, have implemented different forms of greard schemes to expand the pool of labour
for selected high skilled occupations such as I€Acttioners (Millar & Salt 2007). In the UK,
the Migration Advisory Committee has been set upptovide transparent, independent and
evidence-based advice to the UK Government on wéiglled labour market shortages exist that
can sensibly be filled by migration, given that émyment of migrant labour may only be one of
a number of possible responses to labour shorfdgs.includes producing shortage occupation
lists for the UK and Scotland for use alongsideléhumch of Tier 2 of a new points-based system
for migration (Migration Advisory Committee 2008)he EU has proposed a legal framework
“on the conditions of entry and residence of thamlintry nationals for the purposes of highly
gualified employmentWith the overall aim of increasing the supply afltnskilled labour in the
EU (European Commission 2007b).

Currently it is too early to assess most of theg@tives, but existing experiences from Germany
show that attracting already employed ICT spedglisom other countries is not the most
efficient way to expand the pool of high skilledbdaur (Valiani 2007; Work Foundation 2008).

All things equal it will be more difficult for skigd ICT practitioners to move to another country,
as they often will have to move both their spouse their children.

The Work Foundation concludes that global knowlemgensive firms need a global recruitment

strategy so as to tap into the pool of highly diedi people around the world (Work Foundation

2008). The author’'s message is that this is not tmfill shortages, but for the sake of enabling

firms to innovate. To this end, issues of sociall anltural openness in a society need to be
addressed if it is to be an attractive place fghlyi skilled people to want to move to.

As the Work Foundation report shows, it is not amiigration regulations that determine location
of ICT practitioners and other types of high-skdllabour. Other factors in various combinations
are: jobless growth in home countries, infrastrestgtandard of living, employment options for
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the accompanying spouse, language, fiscal andhhpalicies, but most importantly the general
openness in the cultural climate and the stockcaradity of social capital.

To that end the World Trade Organization, certaovegnments, the private sector, the
International Organization for Migration (IOM), antthe World Bank, are developing the
International Migration and Development Initiatif®1DI) - a set of measures to liberalise and
integrate labour markets around the world takirtg account both the needs of individuals and
enterprises. The IOM proposal for an InternatioMibration and Development Initiative
(“IMDI") is envisioned as a collaborative effort bnglevant international organisations to work
together with interested governments and otherestalklers, particularly from the private sector,
to facilitate matching labour supply with labourntend in safe, legal and orderly ways that
maximise the societal and human development palesttglobal labour mobility?

A more sustainable approach to attracting a pakeptiol of high skilled ICT labour would be to
expand the intake of talented non-native studentsoth MA and PhD levels. Some English-
speaking countries have seen multi-stakeholder ng@ahips between Higher Education
Institutions and enterprises on attracting forestpdents in ICT with the promise of getting an
internship during education — some even includeaihy@ortunity of placement upon graduation
(Expert Group on Future Skills Needs 2008). Sudiatives could solve some of the integration
challenges that foreigners often fdce.

Lessons could be learned from US approaches mri®fltl, but examples also include measures
taken by the Australia government to attract tadrgtudents, particularly from South East Asia.
The rationale for expanding the composition of #tadent population to encompass more
international students has been that having adoessvorldwide pool of talent leads to a higher-
guality science and engineering (S&E) workforcentifahe country had access only to domestic
talent. The flow of international students and $ai® has according to a study allowed the
United States to conduct research and educatidomedr cost than if the country had to rely
exclusively on domestic talent. In addition, intional students and scholars can help to form
international research collaborations and to fogtégrnational understanding (Committee of
Science, Engineering and Public policy 2005). letance, a recent initiative taken by the State
of Massachusetts in The United States aims atngniiie public awareness of the needs to
expand the pool of international students and exgsrategic collaboration - particularly with
universities in China and India - by using existpplic-private partnerships between industry
and universities in the state (Mass Insight Corpong2007).

14
15

IMO website http://www.un.int/iom/IMDIlevent.html
Work Foundation websitéttp://www.theworkfoundation.com/pressmedia/newseaticle.aspx?oltemld=52
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Policy recommendations

= Drawing on lessons from United States and Australia, EU member states should take measures to
expand the pool of high-skilled students through migration schemes; through grant measures
targeting priority student groups; through MOU with selected countries and in priority fields so as to
strengthen the formal level of collaboration; and through encouragement of strategic collaboration
between national and international TIER | universities

= Financial incentives to universities that demonstrate high performance in attracting high skilled
students. Furthermore, through counselling measures and collaboration with industry partners offer
a smooth transition to the ICT labour market, which could expand globalisation efforts of
universities.

= Member States and policy makers within the EU should follow the IMDI initiative with a view to
informing national and European policies in the field of migration of high-skilled labour.

Recruit and re-educate non-ICT practitioners

An often unrecognised source to increasing Europ€anlabour pool is non-ICT practitioners
being retrained as ICT practitioners — in a mediamm perspective such measures could expand
the pool of ICT labour considerably, particulamyaountries characterised by a pool of graduates
with tertiary qualifications that have poor labouarket perspectives. In the UK this source of
intake accounted for approximately half of all né@T practitioners (e-skills UK 2008). In
Denmark the ICT University builds on a broad nadiloaccess infrastructure that has gradually
been expanded since its creation. The KibNet mdaeh Germany is another interesting
example of a modular approach to the ICT professioimcrease the recruitment basis with a
model that also builds on permeability between ugpeondary and tertiary level of professional
education. In the Netherlands reforms are unden@agtimulate return to education through
recognition of prior learning to offer an attraetiand efficient way to tertiary professional
qualifications in sectors with skills demands (OE2ID7D).

Retraining of non-ICT practitioners also contairgotential for increasing the share of women in
ICT positions, if UK data can be extrapolated tbentEuropean countries: 35% of the non ICT
workers being recruited to ICT jobs are women, whsrthe female share of ICT education is
only 18 in the UK (e-skills UK 2008). In the 90wvery successful initiative was CyberNova that
aimed at strengthening the pool of ICT labour thotige training of women with a tertiary
qualification in humanities or arts. The initiatiwgas later fully implemented in national
recruitment strategies.

Monitoring the supply of and demand for e-skills in Europe

Currently it is difficult to get a coherent pictuné e-skills supply and demand in Europe now and
in the medium term, particularly at the micro leveyjarding specific occupations within the ICT
sector and ICT-intensive business€ke stock of employees, as measured by statisiftiaks
through household survey data using occupatiorahémorks, provides information on the
number of ICT practitioners in employment accunedabver time by inflows (hiring) and/or by
outflows (retirement, replacement, job shift).
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This methodology may give indications of the demamak is currently met, but it does not
provide information on demands which are not satisbr on alternative firm strategies pursued
by firms in shortage of labour with the appropriate of e-skills. Furthermore, it is not possible
from these data to get information about the pdaaerstock of persons who with adequate
measures could be persuaded to shift careers aaneepart of the ICT workforce. A plethora
of skills initiatives in most European countriev@aimed at understanding drivers of supply and
demand within ICT and ICT-intensive sectors andnprove the recruitment basis of students
through measures such as improving the image ofd&umpations and ICT studies and easing
migration legislation (Empirica 2007, OECD 2007,R1& 2007). However, given the variations
in methodologies and definitions applied, some farinforward looking coordinating platform
for understanding drivers and changes over timeaasna knowledge base for policy initiatives at
the different levels - EU, sector, national, regibnis still pending.

The establishment of a European initiative to nawndnd analyse global trends and e-skills
issues could be a means to improve methods foy aaticipation of factors which may influence
supply of and demand for e-skills in Europe. Thisuld not imply the costs of creating new
institutions. The initiative should rather form ambrella and create liaisons with existing
measures at national levels, through the OECD larmigh European policy instruments such as
CEDEFOP’s Skillsnet® The initiative could for example work on the basfsthe assessment
model developed as a part of the present study,niue data and analyses are needed,
particularly longitudinal data, to understand labmarket dynamics and external drivers to the
ICT sector within an overall innovation and comfpeg¢iness policy realm. In particular, a more
coherent approach tBuropeandata collection is needed, as one of the currestagltes to
evidence-based e-skills policy making is the laElcamparable data across the EU. This has
been identified as an obstacle both by the OECDomeal statistical offices, sector bodies, and
not least through the multi-directorate work of tkeeskills initiative coordinated by DG
Enterprise. A coordinated effort in the field couldt only ensure economy of scale, but could
also medium term create more transparency in agistata beneficial to a range of stakeholders
concerned with e-skills developments in rapidlyradiag sectors in the economy.

Policy recommendation

= A European umbrella initiative for early anticipation of e-skills demand and supply, in coordination
with existing measures so as to create coherence and transparency in the knowledge base relating
to e-skills. Driving factors within an overall model of innovation and competitiveness will be central
to understanding demand and supply.

= Encourage a convergence in methodologies for the collection and analysis of comparable
longitudinal European data on e-skills, through an open method of coordination and through the
existing collaboration between statistical offices in the Member States.

16 CEDEFOP websitdttp://www.trainingvillage.gr/etv/Projects_Networgkillsnet/
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Retain ICT practitioners in ICT work

To avoid the risk of skills shortages, ICT-interesienterprises have not only to attract new ICT
graduates and foreign ICT workers; they must caeatly address measures to retain their
workforce. Particularly women seem to be proneetvé the ICT sector (OECD 2007c). One
reason is the gendering of the working climate whian best be addressed at the firm level
through leadership practices as well as HRM pdlicie this respect IBM for example has taken
a number of measures (Webster 2005). Other faceorshe addressed at a policy level, such as
maternity leave and public child care provision.offrer interesting example stems from a small

firm in Australia now merged with a multi-locatisoftware producer.

Case study — Australia

Solution 6 Pty Ltd. won the Employer of Choice Yomen in 2003. At that
time the company employed less than 500 employéeghich 52 per cent
were female. Solution 6 merged in 2004 with MYORyraducer of accounting
software to small businesses and multi-locatiorratpens. In September 2001
Solution 6 established the advancement of womensaistegic objective. Thig
entailed fostering and developing the talented womehe workplace:

Appointed a member from its HR department as timepamy’s National
EEO Coordinator to act as the champion for itseagjia direction.

Several focus groups aimed at identifying specsties for women and
strategies to resolve these were chaired by the E&®dinator

Expanded the annual employee satisfaction surveytode survey
guestions on the advancement of women conductedial consultation
with managers and staff to identify issues for waormethe workplace, ang

Put together a project team (branded the Buttémftiatives) charged with
building a dynamic and inclusive employee culture.

Outcomes

The gender ratio of Senior Executives and Genegraldders improved
significantly. The percentage of females in jurdevelopment roles grew
from 29 per cent to 38 per cent.

The wage gap between males and females reduceficsigtly - from a
variance of 20 per cent to 7 per cent.

Females took up 51 per cent of the internal em@dsensfers and 62 per
cent of promotions.

)

52



* Ninety-five per cent of the women who took materigiave returned and
took advantage of flexible working hours in someywa

Source:http://www.eowa.gov.au/Case_Studies.asp

Recruitment and upskilling of workers

Persons with non-academic vocational qualificatiarsking as a skilled employee are often
overlooked as a potential recruitment source far ptactitioners. A study carried out within the
EU-USA agreement on collaboration within the fieideducation and training has shown that
there are a number of factors which cut acrosstaesrand firm size that have a negative impact
on the scope and culture of recruitment practiogbe ICT sector. These factors include the fact
that institutions do not sufficiently flag competes a person with an upper-secondary ICT
gualification possesses in terms of work processespetences understandable to a recruiting
company. In fact, the 2007 IDC survey showed thatdducation system is constructed so as to
further the recruitment of persons with a tertigualification rather than persons with an upper
secondary qualification (IDC 2007). Therefore firrend to favour, if at all possible, the
recruitment of a person with an academic qualificatis a perceived guarantee of learning to
learn competences.

Furthermore, according to the study many educaironiders tend to exclude the integration of
globally recognised certifications in their curd@ueven though the possession of such
certifications could improve transition and empl@mhin ICT occupations. The study found that
providers of ICT qualifications at the upper-secanydlevel often would not have sufficient
connect to the ICT industry as a basis for upgmpdiarriculum. Measures that need to be
strengthened are continuing education and traifan¢CT teachers and trainers - both in broader
ICT related topics as well as in more specificdgesuch as certifications in particular platforms,
ICT security, system integration, and Green IC® wiprove the quality of continuing education
and training provision.

The study from Empirica (2007) contains a numbeintdresting examples of promising multi-
partner arrangements in the field of ICT. For ressof economy of scale such initiatives could
rightly be taken at EU sector level or within the) Eifelong Learning Initiative, and based on
principles of modularity and e-learning platfornesensure adaptation to specific user contexts
Re-skilling measures should also be a central commpioin collective agreements for ICT
employees as well as educators and trainers.

Policy recommendations

= Member states should encourage that EU education and training programmes be used to facilitate
re-training and up-skilling of non-ICT practitioners and teachers and trainers in the field of ICT

= Through the annual review processes carried out by the European Commission on the “Objectives
2010” process, member states should analyse if there are gaps in educational systems with regard
to permeability and streaming between vocational education and Higher Education in the field of
ICT - and if so take appropriate actions in coordination with sector representatives to maximise
impact

= Sector representatives and national governments should monitor the extent to which Recognition of
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Prior Learning instruments are used in the field of ICT to make visible the actual competences of the
potential pool of an ICT workforce - and if used, the effects of such measures.

= Member states, sector representatives and the European Commission should jointly encourage the
use of the e-skills/ EQF framework to enable efficiency and transparency in lifelong learning
systems and to ensure mobility across sectors.

= National and EU-level sector representatives should encourage that ICT certifications be included in
the formal curriculum to ensure relevance and efficiency in education systems and in continuing
education and training measures

Adapting the supply of educational programmes and t raining systems
Co-operation on education and training

The long term e-skills agenda emphasises the raddriger term cooperation in developing e-
skills by:

“Strengthening cooperation between public authestand the private sector, academia, unions
and associations through the promotion of multkstaolder partnerships and joint initiatives
including monitoring supply and demand, anticipgtiohange, adapting curricula, attracting
foreign students and highly-skilled ICT workers gdmoting ICT education on a long-term
basis.” (European Commission 2007).

A similar conclusion can be drawn from e-skills UK:

“The majority of the development need for IT prefesals is for those already holding graduate
level qualifications. There therefore may be a #igant opportunity for and benefits from
increased participation by Higher Education, witHfesings specifically tailored to meet
employer needs in terms of content and deliveris fay require new partnerships across the
Higher Education sector, including linking with pate training providers and recognising
employers’ own development programmeésskills UK 2008).

The existence of multi-stakeholder partnershipsveenh education institutions and the private
sector, academia, unions, and associations, varieg across Member States. One type of
partnership focuses on the education of studemsth®r is the use of internship programmes
which facilitate students’ practical learning antbiwledge of future occupations. Another set of
partnerships are concerned with continuing edueatia training measures targeting the existing
workforce (Expert Group on Future Skills Needs 2@ pirica 2007). There is a balance to be
struck between a concurrent offer of entirely neagpammes and the level of transparency in
the educational offer of ICT education and trainiligcan also be argued that in sectors affected
by rapid change and technological disruptions,ehsrlikely to be a more or less permanent
skills mismatch which the general provision of fatngqualifications has difficulties addressing
for simple time delay reasons; therefore the bndgpf the formal supply and industry
certifications - both vendor and non-vendor spegif vital to a dynamic and relevant offer of
ICT education and training programmes.
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Incentives to study ICT

A number of countries have taken measures to iser¢lae number of ICT students through
financial incentives to study subjects like compgeience and software engineering The Irish
Expert Group on Future Skills Needs has proposeilod project giving grants to computer
science students (Expert Group on Future Skillsdse2908). There are several caveats to such
proposals. Firstly, ICT is not the only sector shafrhigh-skilled workers. Second, the time lag
between the intake of students and graduation @spghat demand for employment could change
during the span of education. Factors such as paltetead-weight (giving grants to students
who would have chosen an ICT study anyway), and ri$ creating an instrumental attitude to
the choice of education, which again can influema#ivation, must be considered carefully in
the design and mix of policy instruments to addteedCT recruitment base. Financial gains can
be one ofseveralfactors influencing the choice of study. Other mes$ can be an intrinsic
interest in the subject, career potentials, soeralironment in schools, family and friend’s
attitudes, quality and methods of teaching andiaula, social status, and norms (State of
Victoria 2007).

Another factor which will likely have to be addredsis whether a dispersed access to ICT
programmes at tertiary level could impact the lepElquality in the design and supply of
curriculum. Influential factors could be limitatisrin the number of high skilled university staff
in ICT programmes, limited industry connects forueational institutions where ICT
programmes only constitute a minority in the ovefi@ld of activity, thereby risking that the
curriculum is out of date, and a disconnection leetwR&D that takes place in leading-edge
universities and what is taught at colleges angarsities with no or limited ICT R&D activity.

Though a number of countries have taken measurefrdngthen the knowledge base of their
higher education institutions through mergers andiore emphasis on contestable funding and
improved collaboration with industry, there ardl stiajor variations across and within specific
institutions. Medium quality in the educational plypof ICT programmes could not only have a
negative impact on the number of students wishingnirol in an ICT programme, but could also
impact the level of dropouts and potentially alse transition to ICT labour markets because the
sets of skills obtained are not sufficiently relet/t industry.

The need to address issues of curricular desigiydimg cross curricular offers to meet growing
enterprise needs for graduates that have a msltiglinary profile, is central to attracting more
students to tertiary level programmes in ICT. Wabkerg Global Network is just one example of
a US/Swedish collaborative effort to stimulate watons in design of curriculum with an

embedded use of ICT and an applied research apptbd@ther ways to raise quality and

innovation in the tertiary supply of programmesgéing the ICT sector is through the growing
offer of open educational resources from GlobalR IEJniversities:®

The OECD-CERI study (2007) on open educationaluess (OER) has identified a number of
factors which make the use of OER increasingly alppg such as:

17
18

http://www.wgln.org/projects/2005-2006.html
See for example OpenCourseware MIT in the ld://ocw.mit.edu/OcwWeb/web/courses/courses/irtuax
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= Easier infrastructure or software for managing opesources (such as eduCommons in the
USA, Austria, the Netherlands, Japan, and China);

» Easier licenses (such as Creative Commons and ADIL); F
= Easier production of resources, because of thalplitsss to do pod casting, screen casting,
» Video casting, blogs, wikis etc.;

» Easier-to-reuse resources because of softwarsithptifies their assembly, contextualisation
and aggregation.

Looking at the future, the study has predicted thatemergence of PLE — Personal Learning
Environments — will move the power over learningnfrthe institutions controlling the learning
management systems (LMS) to individuals. This nmaturn dramatically increase informal and
non-formal learning, both in the form of individuabrners and communities of learners, at the
expense of today’s institutions. If so, issuesemfognition and accreditation will be of growing
importance to the supply of e-skilfs.

Higher education and curricula

Higher education aimed at a professional careelCas practitioner has traditionally mainly
concentrated on computer science (EF48 Computeen&e). Education in mathematics,
engineering and science are also popular sourcescafitment for the ICT-using enterprises.
This type of education focuses on hardcore teclygncdd and mathematics skills, and our
analysis show that these types of skills are i lsigmand.

During the past five to six years a number of neagpammes and awards have been developed
to look at design aspects of ICT and at ICT andinmss processes, such as e-business
gualifications. The data collected for the prestntly and several other studies have also shown
that business skills and management skills are iatgeasingly important for ICT practitioners
(cf. Expert Group on Future Skills Needs 2008; OEZID6b; CEPIS 2007). This can be done
either by creating new types of bachelor and mastegrammes or by offering certified re-
training for ICT practitioners already in jobs, amy more targeted profiling of relevant
programmes that have already been developed, wheremaumbers of students may still be
limited or the programmes yet little known amongd@sing firms, particularly among SMEs.

Examples of initiatives combining different courses:

= Denmark:The IT University of Copenhagen offers Master degreliplomas, and PhD’s in IT
subjects combining technical computer sciencessilth applied skills in gaming and media
technology. The university also offers part-tim@grammes for people with two years of
work experience and a tertiary degf@e.

» United Kingdom: Queens Mary’'s College, University of London, ruas number of
interdisciplinary Computer Science programmes: Qaerp Science and Industrial
Experience, Computer Science with Business Managgnt@omputer Science and Web

19 SeeOECD- CERI (2007)
20 http://wwwi.itu.dk/sw499.asp
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Technologies, Computer Science and Multi-media, @gding and Biology, and Language
and Linguistics and Computer Science.

» SwedenMalmo Hogskola offers a range of programmes at EMel in design and ICT.
= Canada:Toronto University offers a programme in user ifgee design.

The cases above are examples of adapting edu@atwurricula to changing market demands.
The strengths of the two cases from Denmark andJ#és that they are coherent and modular,
which makes them more flexible. Education prograswsieould not be changed constantly in
name and curricula without a proper knowledge babeut employment options for the

graduates. Another way to develop the quality afcation and the composition of curricula is to
apply the open source education materials avaifbfe highly esteemed education institutions
such as MIT. The OECD-CERI (2007) has recently bated a study on the business models
and approaches in open source materials. Most taity, the development of curricula should

be competence based and in line with the Europegtif@ation Framework.

The KibNet — Kompetenzzentrum fir Bildungsnetzwe®ermany, is one of many examples of
a modular and comprehensive approach to ICT qaaliin with permeability between
educational levels of qualificatidn. Also SFIA?? in the UK has been influential in shaping
national and EU policies in developing comprehemstompetence and work process based
reference frameworks for e-skills, but there areimber of other national initiatives which have
taken similar approaches to the development of etemge and work process based
qualifications (Shapiro & Rosenfeld 2006; Empir@07).

The OECD Information Technology Outlook 2006 neleléss concludes that because ICT
specialist skills needs are likely to change rapall technology changes and also as a result of
technological convergence, the formal educatiotesysmay offer less flexibility for adapting
curricula than private-sector schemes, usuallyupeds multi-stakeholder partnerships (OECD
2006b) For the competitiveness of the European ICT ingustis therefore of high interest that
the European Commission continues to have an empldie in disseminating the outcomes of
multi-stakeholder partnerships within a common rtwimg and evaluation framework so that
the ICT sector and national governments can candwras learn from experiences across Europe-
potentially also drawing on more global data sosirce

Internationalisation of education

Another dimension to improving the curriculum ara rhaking an ICT career profile more
attractive is to improve its international dimemsié new study by the Institute for the Study of
Labour (IZA) shows that enrolment in a student exage programme such as the ERASMUS is
associated with an increased probability of labmarket mobility across borders (Parey &
Waldinger 2008). Language barriers are an obstaclturther development of the international
dimension of higher education. Informatics and cotepscience departments in Spain, Portugal,
Italy and France offer cooperation with other Ewap universities, but master level courses are
only taught in the national languatfeThe IT University Copenhagen is encouraging global

21
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http://kibnet.org
http://www.sfia.org.uk

% http://wwwi.itu.dk/sw53283.asp
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cooperation in ICT education and research in tamé&work of the Global IT University, which
includes universities in China, United States, Smdjapore.

Policy recommendation

= Stimulate the up-take of the European e-skills reference framework, so as to enable transparency in
qualifications - and the use of transcriptors that are competence- and outcome based in the
development of ICT programmes. To stimulate innovation and high quality in curriculum
development and design, the Commission could take the initiative to assess if there is a basis for
taking a European approach to the use of OER for innovation of curricula in ICT, and what type of
knowledge base is needed to assess pros and cons to the involvement in an OER philosophy at the
specific institutional level.

= To kick off such an initiative, a call for tender could be launched to analyse current usage in the HE
sector, the business models adopted, and the constraints and enablers to the use of OER
(technical, legal, attitudinal).

= National Ministries will have to address a balance between how widely dispersed the offer of ICT
programmes is versus a globally competitive quality in the educational supply of ICT programmes.
Instruments such as global benchmarks, global peer evaluations, and strong connects to alumni
students can be measures relevant to stimulating the attractiveness of ICT programmes in the
medium term.

= European Sector representatives, including organisations such as UABME, should initiate a
dialogue with Higher Education representatives to assess if there is a common industry and
provider interest at an EU level to develop comprehensive EU Master programmes with
specialisations targeting the ICT sector in Europe - notably SMEs - with the use of a modularised,
case-based e-learning platform.

®= The European Commission should continue to play en enabling role in documenting and
disseminating the outcomes of multi-partnership arrangements created to respond to e-skills
demands. Common methodologies applied across an analysis of specific cases are essential if
countries and sector representatives are to contrast, track, and learn about the impact, the
efficiency, sustainability and relevance of the different approaches taken.

Anticipation of future e-skills needs (qualitative)

The ICT industry contributes over 9% of total besis value added and employs 14.5 million
people directly in OECD countries. As many ICT pro become commodities, rapid growth
occurs in new and niche goods and services ancharging geographical markets. Open source
(the “Linux effect”), online delivery of IT servisgthe “Google” effect) and new digital products
are also disrupting how technology is developed dalivered. Widespread restructuring is
expected to continue in IT services, telecommuinoat and digital content as industries and
firms adapt to changing technologies and marketEQD 2006b). Traditional models for
forecasting skills are due to their disruptive mataf changes in the ICT sector of little use to
policy makers and educational planners.

CEDEFOP conducts a wide range of skills and gealiion forecasting for the European Union,
and has a specific initiative on early anticipatadrskills needs. Many of the existing studies are
based on the analysis of single enterprises andavtiik processes in forefront businesses. The
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number of studies that also include analyses adreat factors influencing future skills needs is

more limited in scope. Such factors could incluglebal sourcing (on a more permanent basis
than the present study), effects of disruptive netbgies, automation, effects of changing global

value chains, customer preferences, and migrafitrere have been a number of studies
regarding the anticipating of future e-skills needslvantages and disadvantages of different
analytical approaches and methodologies shouldisgmigssed among experts and analysts to
ensure development of good practice and possitdater level of coherence in methods at a
European level.

Given the dynamics and disruptive changes in IC@ HDT-intensive occupations, a better
knowledge base about factors influencing demand®-skills is essential in the cases of
increasing demands, changing types of demandgjesrdase in demands.

Policy recommendation

= A coordinated European umbrella initiative to follow factors that are likely to impact the nature of
demands could methodologically be inspired from the work of the European Monitoring Centre of
Change.

= A call for tender should be launched by the European Commission to analyse pros and cons in
different qualitative and quantitative methods for skills projections so as to arrive to a higher level of
coherence and transparency in methods and findings. It is paramount that such a measure
methodologically builds on global state-of-the-art, taking into account non-EU initiatives.

= Member states, sector representatives and the EU should pilot the extent to which technology
foresights can be used as an instrument in early anticipation of skills needs, particularly types of
skills affected by disruptive changes or major break-through in the R&D basis.

Lifelong learning

EU’s lifelong learning programme for 2007-2013 ddnges a vital contribution for the
development of a knowledge based Europe. The fiteleearning programme supports and
complements the actions of Member States by engmgamobility and cooperation between
European education and training systems. Effidiégibng learning systems are also central to
improving the individual's employability in dynamiceconomies where occupational
opportunities are likely to change over time

Lifelong learning programme 2007-2013

= Contribute to the development of quality lifelong learning, and to promote high performance,
innovation and the European dimension in systems and practices

= Support the realisation of a European lifelong learning area

= Help improve the quality, attractiveness and accessibility of the opportunities for lifelong learning

= Reinforce their contribution to social cohesion, active citizenship, intercultural dialogue, gender
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equality and personal fulfilment
= Help promote creativity, competitiveness, employability and the growth of an entrepreneurial spirit

= Contribute to the increased participation in lifelong learning by people of all ages, including those
with special needs and disadvantaged groups

= Promote language learning and linguistic diversity
= Support the development of ICT-based resources

= Reinforce their role in creating a sense of European citizenship based on respect for European
values and tolerance and respect for other peoples and cultures

®= Promote co-operation in quality assurance in all sectors of education and training

= |mprove their quality by encouraging the best use of results, innovative products and processes and
the exchange of good practice

Source: Web site of European Commission, DG Educatnd Culture

In line with the Lifelong Learning programme, theng term e-skills agenda has addressed the
need for lifelong acquisition of e-skills implyirigat:

“Ensuring that workers can regularly update theirskills and encouraging better and more
user-centric ICT-enhanced learning and training eggrhes (e-Learning). Government should
promote good practices for the training of empleyessing e-Learning, with a particular
emphasis on SMEs, and should publicise successifuticis and business model§European
Commission 2007a).

Continuing training is one of the main componeritéfelong learning. To engage in continuing
training both employer and employee need to bedfagéh the possibility and incentives for
engaging in training programmes. In sectors withhhjiob mobility and volatility, enterprises
may not have many incentives to provide training tteeir employees (Zysman & Schulze-
Cleven 2006). In Germany, regulatory measures Heen taken whereby enterprises cannot
poach workers from each other to the same exteBriish enterprises can. In Germany, as in
other countries with a dual system, state autlesriéind the social partners jointly run the public
vocational training system, thereby providing be#tecess for employees in SMEs, which often
otherwise may be less inclined than large entexprie engage in workforce development, which
remains a challenge given the composition of theoean industry base (Stone and Bradford
2008).

The advantage of the German approach in a trapengpective is that it enhances the payoff for
the individual enterprises to invest in trainingdalifelong learning. Contrary to this, some
research sources have indicated that the relathigly job mobility in the British labour market
could have negative consequences on company ingastm upskilling the ICT workforce
(Zysman & Schulze-Cleven 2006). Data from the dé-skirvey from 2006, however, show that
half of the employment base in ICT has participatesbme form of training.
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Transparency in the skills base

The transparency of qualifications and certificasiois central to efficient lifelong learning

systems, the mobility of skills, and the employdpibf individuals as occupations change. One
study on e-skills shortage found that the challengee not solely related to quantitative
shortages, but also to a qualitative skills misimatod lack of transparency and mobility in the
ICT practitioner labour market (Petersen & Wehme2603). The European Qualifications

Framework is a measure for translating and incngasansparency in the qualification offered
between Member States of the European Union byniinkational qualifications’ systems to an
overall framework (European Commission 2008b). Eheopean Qualification Framework aims
to improve the mobility of labour across countregesl enable citizens to participate in lifelong
learning.

The National Qualifications’ Systems shall be lidke the European Qualifications Framework
by 2010 to ensure that by 2012 all European ceatifons and qualifications obtained in the EU
will refer to one of the eight reference levelstbé European Qualifications Framework. The
eight reference levels range from basic generalwledge obtained through compulsory
education to higher education. The four highestreefce levels are in line with the Bologna
Process and are defined within the European HigHbacation Area.

The strength of the European Qualifications Fram&wsthat qualifications are described on the
basis of learning outcomes rather than the lenfithstudy and curriculum contents, the latter not
necessarily linked to the knowledge of the indialurhis should also facilitate the linkage
between non-formal learning, informal learning, dhd formal qualification system, because it
provides a tool for assessing whether non-formeni@g is equivalent to the learning outcomes
described in the European Qualifications Framew(iEkropean Commission 2008b). The
success of this will depend on national implemeéomatand methods of prior learning

assessment.

The implementation of measures for the recognitidnprior learning differs considerably
between member state countries and between secforsiumber of pilots are under
implementation for different purposes. Howevetldiis still known about the long-term effects
of such measures, even in countries where the fusscognition of prior learning has been in
place for a long period; this includes a lack obkatedge on the effect on efficiencies of lifelong
learning systems; return to education and permigabgtween education sectors; the effects on
firm flexibility and retention of staff, and; thdfect on personal life and career trajectories. The
final outcomes of a comprehensive OECD study inwmgivmore than 20 countries are still
pending, expected at the end of 2008.

Meanwhile, the OECD study so far shows that evidesstill anecdotal® Nevertheless, for ICT
practitioners, recognition of prior learning cowdnstitute a vital measure to make transparent
the actual competences of many ICT practitioners dd not have formal qualifications, but are
autodidact and/or have developed their competease through job assignments, and it could
also be a major incentive to return to educatiorbfith firms and individuals.

% See also OECD study on Recognition of informal man-formal learning,

http://www.oecd.org/document/25/0,3343,en 2649 3938 37136921 1 1 1 37455,00.html
% OECD- Mexico meeting 2008
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The European Qualifications Framework was initiatsda result of a request from Member
States and stakeholders (including the Social Beg}nand both have been involved in the
development of the framework. This enhances thaahthat implementation will be based on
the actual needs of enterprises and ICT practitgoria conclusion the European Qualifications
Framework is a contribution to the long term eisladlgenda objective ¢f..facilitating mobility,
transparency of qualifications, and promoting reoiigpn and credit transfer between formal,
non-formal and industry ICT education and certifioas” (European Commission 2007a).
However, the European Qualifications Framework fimmework for cross-border recognition of
qualifications, and in order to increase the huwegpital of ICT enterprises and the skills level of
ICT practitioners it needs to be combined with fagd incentives, and comprehensive measures
for lifelong learning including recognition of pritearning.

European e-Competence Framework

The e-Competence Framework facilitates links betw€3 core competences and the European
Qualification Framework® The e-Competence Framework aims to provide a cammo
framework for ICT practitioners, ICT users, Sodtartners, ICT-using and supplying enterprises,
and education and training institutions. Sincea@l@ompetence Framework is developed with a
focus on competences (applied skills) rather thaalifications, different descriptors have been
used for the two frameworks (European e-Compet&mamework 2007). The initiative is still
under implementation, but could be central to englobility within the ICT sector, and could
also be a reference framework in the developmeBRuobpean ICT Master programmes.

National skills frameworks

Skills frameworks are already implemented or ardeardevelopment in many EU countries
(IRL, DK, NL, DE, and also within the OECD (AUS)he& differences between such frameworks
illustrate the importance of distinctive traditiofts the organisation of work, skills management
and education (CEN 2006). It is important to digtiish between qualification and competence
frameworks: the latter refers the application of learning outcomesid the former téearning
outcomes.The major e-skills frameworks have until now bestnuctured along a 3-tier
hierarchical model, and the CEN Workshop Agreement e-skills meta-frameworks has
recommended that future frameworks are structumeal similar way in order to facilitate future
cross-country comparison (CEN 2006).

Cases on major national e-skills frameworks

= Netherlands: Generic Referential ICT Profiles (GRIP) is a method for characterising and analysing
e-skills profiles.

= United Kingdom: Skills Framework for the Information Age (SFIA).
= France: Référentiel du CIGREF

= Germany: Advanced IT Training System (AITTS/APO-IT)
Source: CEN 2006

26 http://www.ecompetences.eu/
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Policy recommendation

= |n line with existing measures at EU level, sector level, and national level, all concerned
stakeholders within the field of ICT should encourage that efficient lifelong learning systems are
continuously a key priority to the benefit of both industry and individuals — regardless how the
demand and supply situation related to e-skills may develop.

= To that end sector bodies and the social partners can play a central role in disseminating good
practice and in identifying gaps in existing measures where concerted actions could be needed.

= Public-private partnerships of the types already developed can be an excellent arena for addressing
issues relating to skills mismatches and skills needs in ICT.

Restructuring and business development

Mechanisms for handling redundancies

There are potential adverse effects of offshorinainly employees who may be at risk of
redundancy. This is particularly acute in countwath low levels of job mobility and labour
market flexibility in Continental and Southern Epeo(Danish Technological Institute 2008). The
composition of labour market institutions is vifat the ability to anticipate and manage labour
market changes in a manner which respects workigis’s, increase their future employability,
and respect the decisions of enterprises andrkenls to remain competitive.

One critical aspect of strict employment policyigdgtion (EPL) is that it might constitute an
impediment to innovation and the adoption of neshtmlogies when this is related to labour
adjustment (OECD 2003; Danish Technological In&itR008). Whereas collective bargaining
structures in the ICT software and services semtemot yet fully developed, there are policies
and practices also at the firm level concerninggmtive restructuring that can reduce the impact
of restructuring on individuals. If documented, Iswexamples inform policy and practice across
Europe.

A number of models have developed across Europmédet changing dynamics in labour
markets. One of the measures is a growth in tempa@ntracts which can be of benefit to both
enterprises and individuals, but new forms of emplent may also have unintended
consequences. Various studies have found that temypacontracts could constitute an

impediment to further skills development, as entsgs will have less incentive to invest in
training and up-skilling of temporary employees @ 2006d, OECD 2007, Danish

Technological Institute 2008). Countries with athghare of temporary workers in the workforce
are for instance Spain (31.9%), Poland (26.2%) ltadgl (12.9%), and such countries are also
typically characterised by strict Employment Polloygislation (Danish Technological Institute

2008).
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A comparative study of four European countries (& the Netherlands, the United Kingdom
and Spain) funded by the European Commission (THEWNO project}’ dealt with contingent
employment in the above mentioned countries, cstitrg the findings with the situation in the
USA. The study has particularly focused on the afskmited duration contracts and temporary
agency work in the healthcare, food manufacturiivgancial services, and information and
communication technology.

According to the study, temporary agency work caavige both security and flexibility.
Security can be achieved through an employmentacinat the agency, and flexibility through
assignments at various user firms. The regulatiathe assignment itself does not serve the job
security interests of the agency worker. Ratherisithe regulation of the contract at the
temporary work agency that should be the focustinton. The presumption should be that
employment is on an open-ended contract unles® ther objective grounds for contracting
otherwise.

Despite the various efforts to regulate the uselimfted duration contracts, problems for
employees still exist. The characteristics of aoygnt employment make it difficult for the
regulatory framework to limit potential undesirakléects.

Policy recommendation

= Governments should take a pro-active role in recognising how temporary work agency (TWA)
industry may contribute to labour market policy goals

= |n this context, governments must consider how to strike a balance between the private TWA
industry and the public employment services. A first step could be to consider revisions of the
governance structure of temporary agency work.

Sustainable regional specialisation and development of hubs through
integrated innovation and R&D policies

Policies to enable cluster development and hulpaesf regional policies have at times built on
imitating successful regions rather than a strategiploitation of regional strengths and
comparative advantages (Danish Technological uistit2005). Nevertheless, Ireland is a
prominent example of how the structural funds hbheen used strategically not only in the
traditional sense of regional development, but als@ measure to create favourable framework
conditions for incoming ICT companies. The crossdeo Oresund region and the KISTA in
Sweden, and the region of Catalonia (BDIGITALjre examples of regional policy measures
that have had as their prime aim to strengthenonagjispecialisation and inward investment.
Also Malta is a prime example how a small countithvan open economy has prioritised a
specialisation strategy to become a hub for inwakstment by ICT firms. As the EU has
expanded, a crucial element will be the way in Wwhiltke structural funds are used to enable

27 NUEWO project website,
http://cordis.europa.eu/data/PROJ_FP5/ACTIONegDBf8BNeq112302005919ndDOCeq3272ndTBLegEN _
PROJ.htm

http://www.cesca.es/promocio/congressos/tac08/\¢iGasulla.pdf
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regional specialisation and competitiveness, alsothe medium term to attract inwards
investment, particularly when low salaries arearager a location factor.

Another potentially limiting factor is that techogly foresights both at EU and member state
levels are primarily used to inform R&D and tectowy policies, but are seldom used across
policy realms for example to inform business inrtraand education and training policies. As
boundaries between mode | and mode Il forms ofuation are blurring (science based versus
user and employee driven innovations), the neagséthe knowledge base from Technological
Outlooks across a range of often disconnected ypodialms becomes more acute (TEKES 2008).
Previously, the Commission’s advisory group ISTA@Gshplayed a prominent role in ICT
research priority setting, but also a number okptimeasures are concurrently taken to ensure
multi-partnership engagement.

As policy makers pay greater attention to innovatimore countries are developing formal plans
and strategies for science, technology and innomatcombined with funding increases and
changing institutional structures. The Finnish gaweent has strengthened its Science and
Technology Policy Council and boosted funding terinnovation agency (TEKES) through the
creation of centres of excellence with a strongoimement of industry and with the use of
competitive bid$® France not only boosted funding for public secesearch by EUR 1 billion,
but also established a new National Research Agémgyovide selective funding to public
research and public/private partnership¥he German government has announced its intention
to invest an additional EUR 6 billion in R&D thraug@009** The Slovak Republic published an
Action Plan for Science, Research and Innovatiomtoease R&D funding, and established a
new Government Council for Science and Technolagyfarilitate implementation (OECD
2006b). In the United States, the American Compehess Initiative set a target in 2006 to
strengthen investments in science, technology alutation®> A cross-ministerial initiative in
Denmark is under preparation to spur innovationhlraatsms with a particular focus on ICT and
services from the outset.

A growing number of economies have established tijative targets for R&D. Many countries
— for example Finland, Iceland and Ireland - arevimgpto more competitive funding models for
public research. Germany has strengthened institaitifunding for non-university research to
diversify research portfolios. In addition, manyuotries are establishing evaluation systems to
ensure the quality of public research. Austria,ldfid, Germany, and the Netherlands have
streamlined and consolidated their innovation suppagrammes to make them simpler to use.
Support to small firms has also increased and enwmélled through a broadening array of
programmes. Some aim at fostering spin-offs frorhlipuresearch — as in Austria’'s Academy
plus Business (AplusB) programme and Germany’s EXi®gramme.

Substantial funding has been invested in ICT arftusion of knowledge through the EU
Framework programmes over the years, and a nunfbenpact studies have been conducted,
though seldom with instruments that make it possibldetail to track different types of impacts
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in a substantial manner. Different consultation sue@s have also been used throughout the
shaping of the different framework program periddswever, it is arguable whose voices are
heard - particularly when it comes to the voicethefinnovative and knowledge-intensive SMEs
within the ICT sector - and if the programmes intes@f numerous forms of adaptation are
sufficiently flexible and targeted to genuinely trilouting to a global competitiveness of the
European ICT industry.

Though some member states have taken measuresdentiate research efforts both in scope
and in areas of research excellence at an intemadtievel, there is concern if measures and
instruments at national levels and EU levels af@icgntly coordinated and targeted so as to
stimulate global alliance in the field of ICT resgaand innovation. A recent publication from
TEKES (2008) in Finland addresses the particulaallenges of governance of R&D and
innovation for small countries in Europe. Fundingdals are also evolving.

The OECD Science and Technology Outlook 2006 caeduthat as yeew countries have
determined how best to adapt national policy frao&®/to a more global innovation system, but
small open economies such as Finland and Irelemdnantioned as countries that appear to be
leading the way (OECD 2006c). Therefore it is otaliimportance that the European
Commission takes an enabling role in creating aadisse space regarding how the ICT sector
engages in innovation, and if there are specific@® of innovation that seem to work better
under different framework conditions. Influentiahcfors could be firm size, geographical
location and role within value chains, and internapacities and level of connectedness to
knowledge environments. A broader discourse cad leaa better comprehension of firm-
specific innovation strategies, and thereby alsavide a basis for strategically targeted policy
measures.

Given the level of uncertainty concerning how comes, sectors, and regions best can position
and re-position themselves within a more globalisedvation system, open strategic dialogues
and real-time evaluation measures can contributepdbcy learning and a strengthened
competitive basis for the European ICT sector. &atidn measures - whether of individual
policy instruments or overall national or EU inntiga performance - are central to the effective
management and governance of publicly funded reBgas properly designed evaluation
methodologies can inform public policy measures aad increase an understanding of the
effectiveness of different types of policy instrurntseand tune them to specific needs.

Policy recommendations

= Governments should together with industry assess if R&D and innovation policies are sufficiently
dynamic in governance methods to enable a better connect between policy realms and different
modes of innovation. This could be done as a global benchmark exercise building on findings from
the EU innovation score board, research of OECD, and the recent study carried out by TEKES. The
EU could play a coordinating role in initiating such an initiative and in formulating relevant policy
pointers.

= Given that ICT R&D and innovation initiatives are likely to increasingly need a multidisciplinary
approach due to the complexity of innovation processes, all relevant actors should address whether
current evaluation and monitoring methods and indicators are sufficiently well targeted to measure
outcomes and impacts. An indicator of impact is not only an increase in firm spending on R&D and
innovation. Other indicators could be the level, the type, and the intensity of collaboration firms
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pursue, post- programme investment, or the internal capabilities they obtain to initiate and manage
and commercially exploit R&D and innovation measures.

= Member states and sectors should pilot the use of technology outlooks, particularly in ICT and
related matters, to examine to which degree they can inform dynamic policies in areas such as
regional development, education and training, and industry policies.

= The European Commission should launch a tender to assess opportunities and potential impacts of
open innovation models specific to the ICT industry in Europe, the ICT industry’s competitiveness,
and R&D and innovation models of operation

Facilitative cooperation between ICT enterprises an  d key industrial/service
sectors

A key feature of ICT is its pervasiveness and geredraracter. Therefore ICT does not only hold
a productivity and innovation potential for the IG&ctor but also for other sectors such as health,
finance & banking, insurance, and automotive, wéfjard to products, services, business models
and processes. Indeed, the EU ICT Task Force attgbthe lack of ICT uptake in non-ICT
sectors as a vital reason for the European deatinabour productivity (EU ICT Task Force
2006; Aslesen et al 2008).

Support innovative and growth start-ups

Europe is not short of entrepreneurship and sgsi-but Europe is short of start-ups and SME
which grow and innovate at international competitigvels (Aslesen et al 2008). The European
ICT sector is experiencing impressive multi-stakdbp partnerships and strong industry
involvement, but most of these initiatives and ectg are run by large corporations like
Microsoft, Cisco, IBM and SAP. This is indisputalggsitive, but there is a need to also assess
how SME can become more integrated in such inigatior create their own innovation
environments through networks and different modéianovation.

The recent establishment of a pan-European busassssiation for ICT SME could prove to be
a step in the right direction. This organisatiormere likely to take the needs of start-ups and
SMEs into consideration than larger enterprisegelmeral there is a need for a better knowledge
base to understand modes of innovation in the kedgé-intensive ICT and services sector, and
which forms of framework policy measures, includmgasures for policy coordination, favour
innovation in SMEs in the ICT and services seatdhe most efficient and sustainable way.

One of the most pressing challenges for start-npSurope in general is the lack of access to
venture capital and business angels (Library HAM¥, Aslesen et al 2008). There are several
government and EU funds and policies aimed at hglgtart-ups — known a&azelles
programmes but outcomes and effects of these programmes amgidely known. A European-
wide analysis and impact evaluation on the effettgazelle programmes and different models of
incubators for knowledge intensive start-ups suehCa companies could inform European and
national policies in the field.

Currently there are a number of interesting progrand initiatives which combine business
incubation with business development and markeéfpation, and programmes which also build
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on generating learning between the participatingmmanies (Stockholm School of
Entrepreneurship, The Accelerace program, Symbi#f). OThese are in different stages of
implementation, but it is yet too early to concladmut effects.

Policy recommendation

= Member States should use the annual GEM surveys as a framework for understanding which type
of framework conditions and framework policy measures are most central to foster innovation and
growth in ICT firms - including policy coordination between agencies.

= Member States should be encouraged to collect longitudinal data on business start-up programmes
in ICT to document and analyse promising practice programmes so as to support policy learning at
member state and EU level. The Commission could play an enabling role in disseminating
promising practices across Member Sates

Ensuring that Europe is an attractive placetodob  usiness

Enterprises have to consider and re-consider lmtgactors on a more or less constant basis
(Expert Group on Future Skills Needs 2008). Thiplies that policy makers also need to
consider factors which attract inward investmestdescussed previously in terms of design and
innovation of regional policies which favour regadrspecialisation. With regard to attraction of
highly skilled labour, and thus also of favourafsEemework conditions for knowledge-intensive
firms, the recent report on Globalising Labour Merkrom The Work Foundation (2008)
deserves proper policy attention, with the typefofdings it brings forward and in light of the
current stage of play concerning immigration oftthygskilled labour.

Fiscal policies and regulation are the respongybitif the Member States and vary a lot

depending on the institutional characteristics g tountry in question. It is not possible to

deploy a one-fits-all model when it comes to fispalicies and regulation since such measures
are intertwined with the surrounding institutioreavironment such as labour market policies,
welfare regimes, employment patterns, and entergtisictures. The low corporate tax in Ireland

has been mentioned as a vital contributor to tloeess of attracting Foreign Direct Investment
and Multinational Enterprises to the country. Nbwed#tss, several critics have pointed to the
unique situation of Ireland which made this poliegsible, while other countries would probably

be unlikely to benefit from (solely) pursuing loaxtpolicies.

Over the last couple of years, Northern Europeamtes have shown a remarkable ability to
attract inward investment by global players in i6& and services industry despite the relatively
high levels of both corporate tax and income taxe Of the reasons for this is probably that other
factors offset the negative effects of high tax@sch factors are: a good technological and
physical infrastructure, high standard of livingcass to highly skilled labour, and reliable public
institutions. With the word of warning from KateainRudinger (Work Foundation 2008),
favourable conditions increasingly, and not least highly globalised and highly skilled
employees, also include a multi-cultural and oparnrenment in the country of destination.

Some countries have deployed tax exemptions forrildted investments such as individuals or
schools buying ICT equipment. In Sweden the govemtrhas launched an initiative giving tax

68



exemptions for citizens’ purchase of computers. palicy is the domain of Member States and
thus policy recommendations in this regard shoeldirhited. However, experiences of single tax
initiatives could be exchanged to enable mutuahieg and policy innovation.

Policy recommendation

= Collection and dissemination of good practise cases on tax policies favouring the development of
digital literacy and e-skills

Conclusion

The knowledge base about global sourcing of ICTwsre and services is still fragmented. It is
however recognised that global sourcing may offeth bopportunities and challenges for the
competitive base of the ICT software and servieesoss in Europe as well as impacting labour
markets for ICT practitioners. This is very impaitén the context of the future of the Internet
and the evolution of the software business as\acgeindustry. Different sourcing strategies that
firms may pursue will at the aggregated level dail different policy measures to ensure a
dynamic match between the demand and supply oills-skEurope.

It can be argued that in dynamic sectors charaetrby disruptive change such as in the ICT
software and services sectors there are bound $ereus challenges concerning the right match
between supply and demand of e-skills. Both at &hI&vel, at sector and national levels
numerous technological foresights have been camigdn the field of ICT typically to inform
policy making. Within the emerging initiatives tarther early anticipation of e-skills needs -
measures are still pending to explore if technaalgioresights also are suited to give an external
and broad perspective on sector dynamics thatrdam e-skills - and lifelong learning policies.

Efficient and comprehensive lifelong learning pig@g are central to ensure sector dynamism.
Lifelong learning policies, however, should not $een in isolation, but must be in tune with
broader innovation policies so that ICT compani@sehaccess to a skills base capable of spotting
and exploiting windows of opportunities as a bdsrsthe future competitiveness of European
ICT software and services sectors. In many cowthiere are increased pressures to strengthen
the knowledge base for policy making- this alsoludes education and training policies.
However, for accountability purposes targets shontt be defined so strictly, so they
unintendedly impede systemic reform of both conggt modes of organising ICT programmes.
Innovative approaches to curriculum reform areatatdds with accountability, but may call for
evaluation measures that genuinely support polearning and policy coordination across
traditional policy realms and stakeholder constitues.

69



Literature

Amiti, M. and S.-J. Wei (2005): “Fear of servicegaurcing: is it justified?” ifEconomic Policy42),
308-347.

Aslesen, Heidi et al (2008Prospective Innovation Challenges in the ICT Sector

Brainard, L. and R. Litan (2004): "Offshoring semwijobs: Bane or boon and what to do?The
Brookings Institution Policy BrieNo. 132,
http://www.brookings.edu/~/media/Files/rc/paper§Rl04macroeconomics_brainard/pb132.pdf

British Computer Society (2004Qffshoring. A Challenge or Opportunity for Britith Professionals?,
http://www.bcs.org/upload/pdf/bcs_offshoring_reguut

CEN (2006):European e-skills Meta-Framework — State-of-ther@view, clarification of the realities,
and recommendations for next steys://ftp.cenorm.be/PUBLIC/CWAs/e-Europe/ICT-
Skill/CWA15515-00-2006-Feb.pdf

CEDEFOP (2008)Future skills needs in Europe. Medium-term forecast
CEPIS (2007)Thinking ahead on e-skills for the ICT industryEuarope.

Committee of Science, Engineering and Public pal905): Policy Implications of International
Graduate Students and Postdoctoral Scholars idnited States,
http://www.nap.edu/openbook.php?isbn=0309096138

Danish Technological Institute (200%nproving the Synergies between the Structural Blardl the
Lisbon Strategy.

Danish Technological Institute (2008pb Mobility in the European Union: Optimising $&cial and
Economic Benefits.

Empirica (2007)Benchmarking Policies on Multi-Stakeholder Parthéps for e-skills in Europe
http://www.eskillspolicy-
europe.org/downloads/documents/Benchmarking%20M2B##&l report_final. pdf

e-skills UK (2008)IT and Telecoms Insights 2Qa&ndon: e-skills UK http://www.e-
skills.com/Research-and-policy/Insights-2008/2179

European e-Competence Framework (200@yards a European e-Competence Framework — a
guideline for its developmerftirst release, October 2007, CEN-ISS

http://www.ecompetences.eu/site/objects/downlo&&Z4&UeCompFWexpertGuidelines. pdf

Eurostat (2008)Statistics in focus - Highly educated persons iarse and technology occupations
http://epp.eurostat.ec.europa.eu/cache/ITY OFFPSBEAR-08-043/EN/KS-SF-08-043-EN.PDF

Expert Group on Future Skills Needs (2008)ture Requirements for High-level e-skills in t6&
Sector Expert Group on Future Skills Needs to the Maistf Enterprise, Trade and Employment and the
Minister for Education and Science

European Commission (200&x:skills for the 21st Century: Fostering Compeditiess, Growth and Jobs.

European Commission (2007®roposal for a council directive on the conditiafsentry and residence
of third-country nationals for the purposes of Highualified employmenCOM (2007) 637 final,
23.10.2007.

70



European Commission (2008)/omen in the ICT - status and the way ahead
http://ec.europa.eu/information society/activititggls/doc/women ict report.pdf

European Commission (2008@he European Qualifications Framework for Lifeldogarning.

EU ICT Task Force (2006kostering the competitiveness of Europe’s ICT itgus
http://ec.europa.eu/enterprise/ict/policy/doc/iattfport. pdf

Feenstra, R.C. and G.H. Hanson (19@8hbalization, outsourcing, and wage inequaliymerican
Economic Review, Vol 86, No. 2., 240-245.

Forfas (2008)Future requirements for high-level e-skills in {08 sector.

Gardel, Uffe (2007)Stramt dansk jobmarked driver virksomheder til ndiet, ‘A tight job market drives
companies abroad’, article in Berlingske Tidende¢c@&nber 20, 2007

Graf, M., and S.M. Mudambi (2005): “The outsourcofgT-enabled business processes: A conceptual
model of the location decision” ifournal of International Managementolume 11, Issue 2, 253-268.

Grossman, G. M. and E. Helpman (20@utsourcing in a global economMBER Working Paper No.
8728.

Hamermesh, Daniel (1993)abor demangdPrinceton University Press.
Hornung-Prahauser, Veronika (2008RFG Female students make in IT. But change neelaree

IDC (2007):e-skills - the key to employment and inclusionunoge
http://download.microsoft.com/download/f/2/b/f2bb82433b-4109-8d4e-410230c47¢c37/IDC-White-
Paper-ESkills.pdf

ITPS (2006)Offshoring IT services. A Swedish Perspective
http://www.itps.se/Archive/Documents/Swedish/Pusiligner/Rapporter/Allm%C3%A4nna/A2006/A200
6 008 consensis.pdf

Jensen, J.Bradford and Lori G. Kletzer (200Bgar” and Offshoring: The Scope and Potential Ingpa
of Imports and Exports of Servi¢éstp://www.petersoninstitute.org/publications/pkigkl . pdf

Jensen, Peter D. @rberg, Jacob Funk Kirkegaardc®lhii Sendergaard Laugesen (20@ifshoring in
Europe — Evidence of a two-way street from DenimaiR 06-3, 2006,
http://www.iie.com/publications/wp/wp06-3.pdf

Kirkegaard, Jacob Funk (200Dffshoring, Outsourcing, and Production Relocatidrabour-Market
Effects in the OECD Countries and Developing Asip;//www.iie.com/publications/wp/wp07-2.pdf

Kolb, Holger (2005)The German Green Carépocus Migration Policy Brief, No. 3, 2005.

Larsen, Jakob (2007iKan outsourcing knaekke medarbejder-ngddeduid outsourcing krack the
employee-nut’, article in Computerworld, Septemd@r2007

Library House (2007)-ooking Inwards, Reaching Outwards — The Cambridyester Report — 2007,
Cambridge: Library House Ltd

Lacke, Lars Ole (2007Pe sma virksomheder er hardest ramt af mangel ftvacefolk,’ Small
companies most severely hit by shortages of softwpecialists’, article in Computerworld, August 31
2007.

Manning, S., S. Massini and A. Y. Lewin (200&)Dynamic Perspective on Next-Generation Offshoring
The Global Sourcing of Science and EngineeringsSkiuke University, The Fuqua School of Business.

71



Mass Insight Corporation (200MWtaking Massachusetts a World Class Talent Destinati
Massachusetts Foreign Student Trends and GlobatyBriorities,
http://www.collegia.com/PDF/Foreign%20student%20tie 2007.pdf

McKinsey (2003)Offshoring: is it a win-win game?

Migration Advisory Committee (2008)dentifying skilled occupations where migration camsibly help
to fill labour shortages.

Millar, Jane & Salt, John (2007)he Mobility of Expertise in Trans-national Corpticas
http://www.bristol.ac.uk/sociology/leverhulme/cordace/conferencepapers/millar.pdf

Millard, Lynne et al. (2006)Young People’'s Job Perceptions and Preferehitgversity of Surrey for the
Department of Enterprise, Business and Regulatefgrig.

Miller, Riel, Knud Erik Hilding-Hamann & Hanne Shiap (2007):Learning Spaces 202(PTS.

OECD (2003)Seizing the Benefits of ICT in a Digital Econgmmgeting of the OECD Council at
ministerial level.

OECD (2004a)OECD Technology Outlook 2004.

OECD (2004b)Handbook on hedonic indewes and quality adjustmiamsce indexes: Special
application to information technology products, $frking paper 2004/9
http://www.oecd.org/dataocecd/37/31/33789552.pdf

OECD (2006a)PISA 2006 - Science Competencies for Tomorrow'ddjVor
http://www.oecd.org/document/2/0,3343,en_3225232238191 39718850 1 1 1 1,00.html

OECD (2006b)information Technology Outlook 2006.
OECD (2006c)Science and Technology Outlook 2006.

OECD (2007)0ffshoring and employment: trends and impacts
http://www.oecd.org/document/22/0,3343,en_2649 3438743126 1 1 1 37461,00.html

OECD (2007b)Country Note - The Netherlands: Recognition ofrimfal and nonformal learning in the
Netherlands.

OECD (2007c)industry, Services & Trade 200vol. 2007, no. 7, pp. 1 — 224,
OECD- CERI (2007)Giving Knowledge for Free: The Emergence of OpeucEtional Resources.

Ovum (2006):The impact of global sourcing on the UK softward &h services sector.

Petersen, Willi & Wehmeyer, Carsten (2003)practitioner skills and training solutions ingHCT
industries and in ebusiness related (mainly e-coro@)eactivities for non-university and vocationaveél
skills, Cedefop programme: IT practitioner skills andricua, Flensburg: BIAT

Rand Europe (2005T.he supply and demand of e-skills in Europe.
Shapiro, Hanne (2007lnnovation and the role of EducatioBuropean Commission.

Shapiro, Hanne & S. Rosenfeld (200BEcruitment and training practice for ICT occupataat the
upper secondary level.

State of Victoria, Australia (2007Attitudes to ICT careers and study among 14-19 p&hNictorians
(upper secondary educatiqn)
http://www.mmv.vic.gov.au/uploads/downloads/Skitdareers/ICT SkillsResearchFINALPDF.pdf

72



Statistics Denmark (2008Hnhternational sourcing. Moving Business Functiornsadad

Stone, lan & Bradford, Paul (200&ngaging Small Employers in Continuing Trainingn-laternational
Review of Policies and Initiativea report for the Sectors Skills Development Ageiurham
University.

TEKES (2008)Major Challenges to R&D and innovation in small atries in Europe
http://www.tekes.fi/julkaisut/Major_challenges.pdf

UNESCO (2007)Global Education Digest 2007 - Comparing EducatBiatistics across the World
Valiani, Salimah (2007).abour and migration updaté’roceedings from Policy Seminar, OECD

Webster, J (2005Women in IT Professions: Corporate Structures, Mise Cultures 3rd European
Symposium on Gender & ICT: Working for Change.

Work Foundation (2008)towards a Global Labour Market? Globalisation ahé tKnowledge Economy
http://www.theworkfoundation.com/Assets/PDFs/gléztion. pdf

Zysman, John & Tobias Schulze-Cleven (206&)w do Wealthy Nations Stay Wealthy?

Challenges for the European Policy AgenB&IE Working Paper 172, March 29, 2006,
http://brie.berkeley.edu/publications/wp172.pdf

73



