e-SKILLS: THE INTERNATIONAL
DIMENSION AND THE IMPACT OF
GLOBALISATION

Final Report

August 2014

Prepared for the
European Commission
DG Enterprise and Industry



Page P

INMOVATION™
y VALLIE
INSTITUTE

empfrlca

Gesellschaft fir Kommunikations- @ und Technologieforschung mbH

Research Team
Dr Stepher
McLaughlin

Martin Sherry

Dr Eileen Doherty
Dr Marian Carcar
Dr Clare Thornley
Dr Yi Wang

Marianne Kolding
Gabriella Cattane

Werner B. Korte
Strahil Birov
Tobias Huesing ar
Malte Steinbac

Fiona Fannin(
Emil Valdelin
Matthias Stoer
Michel Krmek



Disclaimer:

The views expressed in this report are those of the authors and do not necessarily
reflect those of the European Commission. Neither the European Commission nor any
person acting on behalf of the European Commission is responsible for the

information providedn this document.

The study team
This study was conducted by:

INMOWATION™

VALLIE
I\" B INSTITUTE

Innovation Value Institute (IVI)
National University of Ireland
Maynooth
Ireland.

T:+353 1 708 6931
F: +353 1 708 6916
E: IVI@nuim.ie
W: http://ivi.nuim.ie/

°
emplrlca

Gesellschaft fir Kommunikations- @ und Technologieforschung mbH

empirica Gesellschatft fur
Kommunikations und

Technologieforschung mbH
Oxfordstr.2

53111 Bonn Germany
T: +49-228 985300
F: +4922898530312

E: info@empirica.com

Council of Europeafrofessional
Informatics Societies (CEPIS)
Avenue Roger Vandendriessche, 18
B-1150 Brussels
Belgium.
T:+322772 1836
F: +32 2 646 3032
E: info@cepis.org
W: www.ceps.org

IDC ltalia srl
Viale Monza 14
20127 Milano
T: 39.02.28457300
E:gcattaneo@idc.com

W: http://www.empirica.com W:http://idcitalia.com/ita/euconsulting/ourmission

Steering Committee

The research team would also like to than& members of the Steering Committee
for their input and support:

Andrew Agerbak (Boston Consulting Group), Liz Bacon (University of Greenwich),
Declan Brady Ifish Computer Socie)y Ursula Huws (University of Hertfordshire
Business School), AllarRussell (SAS Instituje and George Sharkov (European
Software Institute).

© European Commission, 2014

Page B


mailto:info@empirica.com
http://www.empirica.com/
mailto:gcattaneo@idc.com
http://idcitalia.com/ita/euconsulting/ourmission

TABLE OF CONTENTS

TABLE OF FIGURES ...ttt ettt e e e e e 13
TABLE OF TABLES ... ettt eeaa s 18
EXECUTIVE SUMMARY oot e e et e e eens 19
The International DImension OFSKIllS.............oooiiiiiiiiiiie e 19
The ICT professioNaliSIM Qa.........uuuuuiiieiiieiiiii e e e e e eeeaes 19
Emerging NeW SKill SEIS....... ..ot 20
(©155] 0 0] 1] 0 o T TP UPPPTPTTR 21
OffShoring Of ICT SKIllS..........iiiiiiiiiiie e 21
The impact of OffSNOKING........uuiiii e 22
Assessment of EU Member States poliCies..........couuuiiiiiiiieiiiiiiiieeee s 24
Policy recommendationsthe road ahead..............cooviiiiiiiiiie e 25
CONCIUSION ...ttt s e nnnne 27
CHAPTER 1: INTRODUCTION ...uiiiiitiiieiiii ettt e 29
Project 0bjectives and SCOPE........civviii et e 29
Contextual backgroUNd............coouuiiiiiiiiee e e 31
DETINMITIONS ...t 32
(7o) o Toi (8o [T To J =T 1 4 F= T4 PP 35
CHAPTER 2: PROJECT APPROACH ....ooiiiiiiiii et 36
INEFOTUCTION ... 36
Data sources: key stakeholder engagement activities..............coccevvieeieeiiiinieeeennnn. 36
Related project INItIAtIVES. .........ccoiiii e e e e 37
PrOJECE BVENTS ...t aa 38
Project deliverables............ooo i 38
CHAPTER 3: DESKTOP RESEARCH .. .ot 38
INEFOTUCTION ... 38
LS KSR F= T 0 RS Tor= o= 39

Page §



THE ICT SKIllS QAP .. eeue et eennanes 39

Threat to ICT jobs from automation / Hollowing out of SKills..................ccceveeeenn 43
WOMEN TN TCT ... e e e et e e e e e e 45
Improving the image of the professian..............ooeeevvvvieeeiiiiiineeeceeeiie e 49
Increasing the supply ofkilled practitiorers............couuviiiiiieeiiiieieeii e 50
Primary and secondary edUCALIQN..............couiiiiiimimiiie e eee e 53
Continual reskilling / Lifelong learning as a requirement.............ccccvvvvvieenneeeen. 54
Expectations of academia Versus iNdUSIIY............ccoooveiiiiiiieeeeee, 55
Vocational education / apprentiCeSNIPS..........vvvi it 57
Industry based training and certification (IBTC)...........ooiiiiiiiiiiiiiiiiie e, 59
Massive Open Online Courses (MOOCS).....ccuuuuiiiieiiiiiiieniiiar e e e 61
Alternative educational PathS............couuuiiiiiiiiie 64
The importance of a global SKill SEt...........ccoouiiiiii e 64
The changing face of the ICT department...........cccoooviiiiieeeiiii e, 66
Offshoringi ebb and floOW...........ccooi i 6.7
Mobility of ICT profesSsionals...........civeiiiiii e 68
[0 9T = 1o o T PR 68
LAV Yo [T oo o 11 T0] o SRRy O
Categorisation Of ICT JODS......cccuii i e e 71
ICT professionalism [andSCape...........ooovviiiiiiiiics e 12
The need for ICT professionaliSm...........cooooiiiii i 72
Building blocks of the ICT professian............ccccooiiiiiiiiiiiecii e 3
ICT professionald a working definition..............coiiii e e, 74
ICT competence MOEIS.........couuiiiiiiiii e e e D
Ethical codes Of CONAUCL...............uuuiiiiiiiiieeriiiiieeiiiiiieeeieiiiveieeeeeeeeeeeeeeeeeeeeeeeeeen o
Bodies of knowledge (BOKS).......ccooiiiiiiiii e 79
Education and training............e oo 83

Page b



International collaboration organiSations................uueiiieeireeiiiiiiiie e 92

Skills matching and job matching: finding the right trainifigding the right role......94
The changing face of the ICT ProfeSSION...........uiviiiiiiiiiiiii e 95
A NEW PIOTESSION....cciiiiiiiiii ettt et e e e e e e e e e 96
AN AGIlE PrOfESSION. ... 96
The devil isin the detail............oooeiiii 97
TeChNOlOGICAl TrENAS..... .o e reeneeed 98
ICT investment: a return t0 groWEhL............oii i e 98
Convergence / iINteHEPENAENCY........uuuuiiieeiiiiiiie e 99
Internet of ThiNGS/EVEIYINiNG .......coovviiiiii e Q9
=0 D - - PSP UUPPPPPPTTN: 101
Cloud COMPULING ....ceeeiiie ettt e e e e e e eaees 105
Social tools and teChNOIOGIES............cuuiiiiii e 107
(O3] o =T g Y=ol U PP 109
MODIIE. ... 110
Organisational impact shadow ICT.........cccooiiiiiiiiii e 111
Offshoring of emerging technology markets.............cccoeiieiiiiiiin e, 111
Macro-economic and societal treNOS. ............uuuuuiuiiiiiii 112
Global [abour market..........ooooiiiiiiii 112
Global groWth FateS.........covuiiiii e 114
Salary differentialS........ccoooiiiii i 116
YOUth UNEMPIOYMENT......oouiii e e e e e et e e e e 116
Global demand for sKilled WOTKEIS............cuviiiiiiiiiiiieeiiiiiiiiee e 118
The growth of women in the workplace..........cccoooeviii e, 121
ShiftS IN @AUCALION. .......eeiiieiiiiiiei ettt reeees 121
AQE demMOGIrapPhiCS.....u i e e aenans 123
Different roles of QOVEIMMENL...........ooiiiii e 124

Page p



The emergence Of AfMICA........oociiiiiiiii e 124

The digitalisation Of SMES.........coouuiiiiiie e 125
Appetite for entrepreneurialiSIM............uuuiii i 126
Changing employment PErSPECHIVES. ........coeviiiiiiiiiieeer e 126
The risk from ProteCtioNiSIM..........ooiiiiiiiiiiiieee e 127
The evolving diviSion Of [abOUI...........coiiiiii e 127
REVEISE relOCALIQN. ... .cciiiiieiiii e e e e aeenees 128
Opportunities from globaliSatiQN ............oveiiiiiiiiii e 128
Impact of globalisation on demand for ICT skills................ccoooeiiii 128
Emerging globalisation trends...........ooouuiiiiiiiiieee e 128
EVIAENCE Of IMPACL. ...t e e eeeeees 130
Consideration of determinant faCtorsS..............uuiiiiiiiiieeiiiiii e 132
CONCIUAING FEMAIKS. ...ttt ettt e e e e e erennnee 132
CHAPTER 4: PRIMARY RESEARCH FINDINGS .....cooiiiiiicieeeceeee e 134
oo [8ox 1o o NPT SSUPPRPRPPIN 134
Stakeholder Vision and Strat@giBS..........uuuuiiiieiiiiieeeiiiiiee e 135
] (1 53 = o 135
Impact of Offshoring and automatian................cooeeviiiieei i e, 136
Impact of key professional trends............coooiiiiiicci 137
Impact of key technological trends............ccooviiiiiiiiici e, 139
Impact of demand for skills / likelihood of offshoring.............cccooeviiiiiinnl. 141
(7o) o Toi (8o [T To J (=T 14 F= 10 R 150
CHAPTER 5: KEY OPHASE..ONE...EL.NDI.NGS....151
INEFOAUCTION ...t eeennne 151
Assessment of the current landscape fskils and ICT professionalism................. 151
World trade and teChNOIOGY..........uuiiiiiiiii e 151

B (o] 0 1S3 o ]I PP 151

Page [/



Technological Change............oooiiiie s 152
Impact of globalization on the demand feslallS.............cccoiiiiiiiiiiiiiii e, 152
Changing demand for ICT SKillS...........ccooriiiiiiii e 153
The IMmpetus fOor CRANGE.........cooiiiii e 154
Diversity of current PoliCY @ClIONS..........oeeiiiiiiiiii et 155
Transversal policy action ObJECHVES.........oiviiiii e 155
Primary and secondary education policy actiQns..............ccoeuvvviieeenineeeieeiiininnnn. 157
Tertiary education PoliCy @CliONS...........uiviiiiii e 157
Workplace POlICY ACHIONS. ........uuiiiieiiieie e e e 158
Agenda for international collaboratiQn..............ccooovviiiiiveeri e 160
Organisational / infrastructure activitieS.............ccovveviiii e e 161
COoMMUNICALIONS ACHVITIES. ... .. eeeeieeeiiiie et e s 163
Core professionaliSm COMPONENTS........cccuuuuiiiiieeii et 163
WoOrkplace COMPONENTS......coouii e e e e e e eaeans 165
LS ST (=T 1 ST PEPPPPT PP 166
CONCIUAING FEMAIKS...... ettt et e e e e e e erennnee 168
CHAPTER 6: THE IMPACT OF GLOBALISATION ON ICT DELIVERY -
OFFSHORING AND GLOBAL SOURCING ...ccoiiiiiiiiiiiei e 169
INEFOTUCTION ... 169
Offshoring inthe past decade.............cooviiiiiiii e, 170
Offshoringi analysis of CONtracCtS.............ooiiiiiiii i 172
Revenue analysistop Indiabased offshore providers.............ccoooiiiiieeeiiienennnn, 176
Skills in the offshore value Chain..............ccoooiiiiii s 178
The offshore services global value chain...............c.ooooiiieiii e 179
How will globalisation affect ICT and delivery in theure?..............cccoooviiiiieeennnnn. 182
From labour arbitrage to standardisation, automation and claud......................... 184
(70T (o1 180 [T To I L= 0= 1 4= PN 186
CHAPTER 7: THE QUANTITATIVE IMPACT OF GLOBALISATION  ................. 187

Page B



[ (o]0 [U Lo 1o ] o WP 187

AppProach of the MOdEL............oooo e 187
Key assumptions and hypothesSes............cooviiiiiiiiii e 189
The cautious growth scenario: brief desCription............ceuuvviiiiiiinieiiiiiiii e 189
Model results on ICT jobs moved and [0St..........coovviiiiiiiiiieii e 194
Model results DY SEgMENL..........iii e 195
Impact on demand for ICT graduates.............coooeeiiiiiiiieiiiieeee, 196
Alternative scenarios of ICT jobs demand and offshoring............ccccceeivieeeneiiinnnns 196
Innovation wins scenario: brief desCriptiQml............oooeeviiiiiiimiiiir e 196
Stagnation: brief @SCHPON.........c.ooiiiii e 198
Forecast of impacts on jobs moved and lost by scenario............ccccvvvieviiinieeeenns 200
Forecast impacts by segment and by scenaria.............ccoeevvvieeiiiiiiiieecin e, 202
Forecast impacts on new ICT hires by SCENAIIQ.............oviieiiiiieemiiiiiiiieeee e 204
CONCIUAING FEMAIKS. ...ttt et e e e e e e erennnee 204

CHAPTER 8: REQUIREMENTS FOR NEW CURRICULA FOR FUTURE SKILLS

AND JOBS.. .ttt a e a— e aaa 206
Background and ODJEITES. ............uuuiiiiii e 206
Approach and MethodolOgY.........ccouuiieiiii e e 207

GBNETAL. ... 207
Demand side: interviews for capturing industry requirements..............cccc.eceeees 208
Supply side: interviews with higher and executive education professionals....... 209
RESUIES. ..ot 210
Trend: Mobility and CONSUMENZAtion............cooeeiiiiiii i 210
Trend: Cloud COMPULING ........uuii i e aa e 212
Trend: Big datal........coieiiiiiici e e e 217
Trend: Social media techNOlOgIES...........viiiiiiiiiii e, 223
LI 010 B I IR T U Y P 226
Trend: Internet of thiNGS.......coue e e 229

Page P



(0] o Tod[80 [T To 1] 14 F= T 233
CHAPTER 9: E-SKILLS POLICIES INTHE EU ..o 237
INtrodUCTiON @Nd CONTEXL......iieiiiiiiiite e 237
Existing EU Member State POlICIES. ........uiiiieiiiiiiii e 237
Categories of skills poliCies IN EUrOPE..........coiiiiiiiiiiiiiiiiees e eeeeeees 237
Approach and MethodOlOgY. .........ooeiiiiiiiii e 238
ST o] o1 ST PP PP TPPPPT 239
Data gathering and SOUICES........couuiiiuiiii e e 239
Assessment Of eXiStiNg POLICIES .......uuuii i 239
Generation of genericised key policies ShOrliSt.............cooovvviviiiiiiiiieeeiceiiiin, 240
QUANTITAIVE ANAIYSIS.....evueiii e 240
SUIVEY ANAIYSIS ...ttt ettt e e et e et e e e e eeeeeennes 242
Results: quantitative evaluation of POlICIES. ..........ccevviiiiiiiiiieece e, 242

1. Reform primary and secondary education systems to include informatics as a core

[oT] 1] 01=1 =7 o o > P 242
2. Reform teacher training curricula to include training in informatics................ 245
3. Encourage positive gender balance within Europe's ICT professian............. 248
4. Establish national Sector Skills Councils for ICT.............cocoiiiiiiiiiiiiiiiiiiiees 251
5. Reformnational immigration policy to tackle shortages in supply of skilled ICT

practitioners (for NOAEU reSIdentS)..........coouviiiiiiiii e 254
6. Promote career opportunities in ICT and fteld career paths................ccceeece 256

7. Establish granular labour market monitoring programmes/mechanisms which include
1= (O I =Tox (o | SR PPRUPPPIIN 258

8. Promote the uptake of ICT competence frameworks with relevant stakehold26d

9. Establishmulti-stakeholder partnerships benefitting the ICT professieBkids

Alliances, apprenticeship Programmes)........ccccoeuueeeriiiiieeeeeiiieeeee e eeeeaieeeeenens 263
10. Match training/educational curricula and laloir market demand................ 265
11. Encourage ukilling and reskilling of experienced ICT professionals.......... 267

Page [10



12. Match jobs& ICT competences for worker and workplace mobility........... 269

Results: practitioner PErSPECIIVES ........couiiiiiiiiii e 272
Conclusions and reCoOMMENAALIONS.........ceeireiiiiie et 280
CHAPTER 10: POLICY RECOMMENDATIONS ... 288
[ a1 geo [0 o i o] o TP PPPPP 288
Policy Recommendation 1: Wortidlass eskills excellence..........ccccoovevviiiiiveennnnnn.o. 289

Policy Recommendation 2: Foster entrepreneurshipovation, and jobs creation in
Europe through the promotion and developmentlegdership skills........................ 293

Policy Recommendatio8: Promote SMEs competitiveness and integration into global

digital Value CRAINS.........uiiii e 296
Policy Recommendai 4: Foster mobility and becongemagnet for talent............... 298
Policy Recommendation Supporta Global ICT profession.............cccccvvvvviinieeennnn. 300
Policy Reommendation 6: Dealing with the risks of a social disruption as a result of the
implementation of digital business models............ccoooooiiiiii 303
[N CONCIUSION. ..ottt 305
CHAPTER 11: CONCLUSION ...ctiiiiite ettt e e e 307
INEFOTUCTION ... 307
E-SKIllS QAP. ..o iieii e 307
Macro-economic trends Job crises and youth unemployment...............cccceeevveenn. 307
ICT profession IMMAtUIILY..........uiiiiiii e e e e e 308
SOCIETAl trENAS. ....eiiiiiiiiiiiiiie ettt 308
Emerging technological trendS..........coooiiiiii i 308
The impact of globalisation on ICT delivarpffshoring and gibal sourcing............. 309
Requirements for new curricula for future skills and jobs............cccoooeeiiiieiiennnnnnn. 310
E-skills policies INThe EU..........cooiiiiiiicce e e 311
Policy reCOmMmMENdatioNS........cocuuuiiiiiiie e 311
CoNCIUAING FEMAIKS......ccieiiiee e e e e e e e eanaaas 313
APPENDICES . ..o et et 314
APPENDIX A: COUNTRY PROFILES ... 315

Page [L1



APPENDIX B: ICT PROFESSIONALISM DEFINITIONS ... 627

APPENDIX C: OVERVIE W OF SOME HIGHER EDUCATION PROGRAMMES IN
6CLOUD COMPUTI NG6 AND ¢6BI D DATAG6 I N THE UNITED

GERMANY AND THE USA . e i 644
CloUud COMPULING. ...t e e e e e e e e e rnnnnaannes 645
Big Data / DAt@ SCIENCE.......cuuuiiieeeiiiiitt ettt e e s 651

APPENDIX D: EUROPEAN ICT PROFESSIONAL PROFILES..........cccciviiiieeennnn. 658

APPENDIX E: BIBLIOGRAPHY .ot 662

Page [L2



TABLE OHGURES

Figure 1: Project objectives (I0Fgrm)...........cooeeuuiiiiiiiiiiiieeeee e 30
Figure 2: eSKillS pYramid ...........ooooiiiiiiiiieiiee e 34
Figure3: Overview of the project approach............ccooiiiiiiii 36

Figure4: Wordcloud illustrating current challenges facing the ICT profession.39
Figure5: Sources of sustained economic value identified by CEQs...............40

Figure6: ICT workforce development and ICT worker demand potential in Europe

(EU27) 2012 2020 (main forecast SCENArin).........cccuvvuiireereeremmriinneeeeeennennn A1
Figure7: US poductivity and employment..............coovvuiiiiiiiieiiiiiiieeeei 44
Figure8: Smoothed changes in employment (Panel A) and hourly wages (Panel B) by
skill percentile, BD80-2005.........cciiiiieiii e a1 44
Figure9: Percent of undergraduate degrees awarded in the United States to women in
different science and engineerifglds.............ccooiviiiiiiin 46
Figure1l0: Female attrition from scientific professions in the.US..................... a7
Figurell: Treatment ofvomen in the workplace...........c.ccooovviiiiiieiiii i, 49
Figure 12: Attitudes to vocational education............cccceevvuiieeeriiiie e, 57
Figure13: Relative importance of IBTC by domain...........ccccoeevvvivieeeiiiieeeennnn. 60
Figurel4: Percentage of ICT professiogalith at least one certificate............... 60
Figurel15: Global engineering professional: thd3engineering...............ccc....... 65
Figurel1l6: Framework of the international IS curriculum...................cccceeeeeens 66

Figurel7. Measures ranked most effective in terms of improving the mobility or
transferbility of sKills Within EUrOPe..........cccovviiiiiie e, 68

Figurel18: Average salaries by discipline (starting salaries, United States.onlyjl
Figurel19: Building blocks for an ICT profession..........ccccooovviiievieeiinieviiineeens 73

Figure 20: Future impact of the Internet of Thingsdustry level; percentage of
=S oT0] T T ) TSP 100

Figure 21: Chief obstacles to the organisational use of the Internet of Thing&01

Figure22: Big data analysis pipeline...........cocoiiiiiiie e 102

Page [L3



Figure23: Chart showing demand for analytical talenthe United States........ 103

Figure24: Analytics job growth(thousands) in 20¥R015.............ccoeeeeeviniieenenns 104
Figure25: Impact on productivity (By COUNEIY)........couveiiiiiiiiiiiieee e 108
Figure26: Acquisitions in new technology markets versus traditional established
P2 T (] £ UPPUP 112
Figure27: Employment rates in the fourth quarters 00202010 and 2012

(SIS 0ol=T 1 F=To =T PSPPI 114
Figure28: Global and regional GDP growth estimates and prajpst?0162014
(ANNUAT Y0 CNANGE) ... .o 115
Figure29: Global growth leaderboard..............ccooviiiiiiiiiiii e 115

Figure30: Employersciting lack of skills as a cause of erdeyel vacancies......117

Figure31: Net additions to the labour force and tertieducatedvorkers............ 119
Figure32: Top four threats named by global CEOs...........cccccooivviiiiiiiniiinnenee. 120
Figure33: CEO views on investments and government priorities................... 121
Figure34: Average number of yesuschooling by age cohort, 2010................. 122
Figure35: Share of STEM talent imeerging and developed economies......... 123
Figure36: Population aged-@, 0-14,and aged 60 or over, 192050................. 124
Figure37: Profile of survey respondents...........ccooievviiiieeeieiiieeeie e 134
Figure38: Perceived ICT skills gap/mismatch by survey respondents........... 135

Figure39: Perceived impact of offshoring and automation by survey respond&s

Figure40: Perceived impact of key professional trends by survey respondernt87

Figure4l: Use of ICT competence frameworks by survey respondents........ 138
Figure42: Perceived readiness of graduates by survey respondents............ 138
Figure43: Perceived view of CPD by survey respondents..............ccccceeeeuee. 139

Figure44: Perceived impact of key technological trends by survey respondehi€

Figure45: Perceived demand for data virtualization skills and likelihood of
(01551 10 11T TR PP 141

Page [L4



Figure46: Perceived demand for user experience design skills and likelihood of
(01551 T 11T TP 142

Figure47: Perceived demand for coding/ software engineering/ app build skills and
likelihood Of OffSNOIING.......uuiii e 142

Figure48: Perceived demand for software testing skills and likelihood of offshoring.

Figure49: Perceived demand for ICT support skills and likelihood of offshoribg3
Figure50: Perceived demand forleadership skills and likelihood of offshorind.44

Figure51: Perceived demand for infrastructure operations/ management skills and

likelihood Of OffSNOTING.......uuii e 144
Figure52: Perceived demand for legacy maintenance skills and likelihood of
OFTSNOTING e e 145
Figure53: Perceived demahfor business process management skills and likelihood
OF OFFSNOTING. ..o e 146
Figure54: Perceived demand for ICT suppl@anagement skills and likelihood of
(01551 T 11T TP 146
Figure55: Perceived demand for digital marketing skills and likelihood aftaffing.
................................................................................................................... 147
Figure56: Perceived demand for information security skills and likelihood of
(01551 T 11T TP 147
Figure57: Perceived demand for enterprise architecture skills and likelihood of
(01551 T 11T TP 148
Figure58: Perceived demand for high performance computing skills and likelihood of
(01551 T 11T TP 148
Figure59: Perceived demand for embedded systems skills and likelihood of
(01551 T 11T TP 149
Figure 60: Policy actions / Good practiCes..........ccoeevvuuiieviieeie e eeeennn 155
Figure61: Roadmap for international collaboration..................cccccceeeeeeiines 160

Figure62: European skills challenges solved througheystvide collaborative
£70] L1110 0 PP RRSPRI 167

Figure 63: Enterprisebjectives and offshore skills needed........................... 170

Page [L5



Figure64: 20022012 North American and European contracts with offshore elements

DY tYPE OF WOTK ...t 174
Figure 65: 2002012 Contracts witindian vendors by type of wotk............... 175
Figure 66: Comparison of type of offshore work in contracts with Indian vendors and
all providers, 2002012..........iiiiiiieei e 176
Figure 67: Worldwideevenue distribution of main offshore providers by type of
WOIK, 20082012......cceuniiieiiieeeeee et e et e et e e e eae e e e e e e ae e e ean s 177
Figure 68:European revenues of main offshore providers by type of work,-Z(I)Iila8
................................................................................................................... 17
Figure 69: Typef work and examgls of types oskills/jobs.................ccovvvnnnnnn. 179
Figure 70: The offshore services global value chain..................ccccocen 179
Figure 71: CIO surveylikelihood of offshoring of shis, 20132020................... 182

Figure 72: EMEAoffshorespending, 2012 0 1 7 ( u.M.i..l..l...i..0..n.).....183
Figure 73: Globasourcing deliVery.............uiiiiiiiiiiieei e 185
Figure 74: Forecast model assumptions: interaction of main trends.............. 189

Figure 75: Forecast of total ICT Jobs demand by saeif@housands of Jobs, total
U P UPPPUUPPRTRRRR 200

Figure 76: Comparison of Jobs Moved Offshore and Jobs Lost by scenario (thousands
(o) 1o o TSI (0] = LN =L U U 202

Figure 77: Total ICT Jobs demand by segme@autious Growth scenar
(thousands of job, total EU).........ccoeuiiiiiiiii e eee e 203

Figure 78: Total ICT jobs demand by segmieitnovation Wins (left) and
Stagnation scenario (righthousands of job, total EU)................ccceiieviennnn..n. 203

Figure 79:Adaptation and development of higher and executive education offerings
for the provision of skills and competences for 3rd Platform jobs meetiugtiry

(0 =700 T [0 £ RS TTP 233
Figure 80:Curriculum profile approach: example Big Data........................... 235
Figure 81: Overview of research approach and methodalogy....................... 239

Figure 82: Benefits of-gkills policies to the labour market over the past 5 ye@&2

Figure 83: Benefits of-gkills policies to the labour market over the next 10 y@afs.

Page [L6



Figure 84: Reform primary and secondary education systems to include informatics as
A COIE COMPEBTENCE. ... iirieiei i eie et e e e e r e e e 273

Figure85: Reform teacher training curricula to include training in informatic274
Figure 86: Encourage positive gender balance wihinr ope 6s | CI27pr of es s i

Figure 87: Promote the uptake of ICT competence frameworks with relevant
SEAKENOIAEIS.....ee e e 275

Figure 88: Establish muistakeholder partnerships benefitting the ICT profes&i
Figure 89: Establish national sector skills councils for.ICT..................ccceo.... 276

Figure 90: Reform national immigration policy to tackle shortages in supply of skilled
(O I o] = Tox 11 (0] 1T £ TP PSP 277

Figure 91: Match jobs and ICT professional competences for worker and workplace
1070 o] 11T POPPPPTT 277

Figure 92: Promote career opportunities in ICT and related career.paths....278
Figure 93: Match training/ educational curricula and labour market demand278
Figure 94: Encourage tgkilling and reskilling of experienced ICT profession&@s9

Figure 95: Establish granular labour market monitoring programmes which include
114 ( 2 (O [T Tox (o | GO PP UPPPPT 279

Page [L7



TABLE OF TABLES

Table 1: CIO views on skill set demand/location.................ceiiiiiieeiiiiiiiiieeenen. 22
Table 2: Total ICT Jobs LOStAGGREGATE .......cooviiiiiiiiiiiiiee e 23
Table 3: Total EU ICT Jobs Lost by SegmemGGREGATE.........cccoevvvviveeeennn. 23
Table 4: % Jobs Lost of TAtECT Skills Demanded.............coovveiiiiiiiiiiennneeeennns 24
Table 6: Summary of the service contract details..............ccccoeevieeieiiiiiinnenenn. 31
Table 7: Definition of an ICT professional..............cccoooiiiiiiiiii 33

Table 8: Definition of ICT professional occupaticn$SCO-08 categorisations....34

Table 9: University versugsidustry fOCUS..........coouuuuiiiiiiiiiiiiii e 55
Table 10: Definition of ICT professional..............cooviiiiiiiiiiiniee e, 75
Table 11: Cloud service MOdelS...........uuuiiiiiiiiii e 106
Table 12: CIO perspectives on demdadskills / offshoring..............ooeeevvvnnnnnn. 149
Table 13: CIO views on skill set demand/location...............cccoeeeveeeeieeiiinnnnnn. 153
Table 14: Job profiles in the offshore services global value chain................ 181
Table 15: Total ICT skills demanded...............oooviiiiiiimiiiii e 193
Table 16: Total ICT jobs demanded by segmietattal EU..................ccccceennn.n. 194
Table 17: Total ICT jobs demdad, moved and lost by country...................... 194

Table 18: Total ICT jobs demanded, mowedl lost by segmeiittotal EU ........ 195

Table 19: ICT graduatdsnew hires per annuintotal EU. ...................ccc.cceee. 196
Table 20: Total ICT skills demanded by scenario...............cccoeveeieenieeeinnnnnne. 200
Table 21: Total ICT jobs moved by scenariorfeuative)..............c.cccccevvveereens 202
Table 22:Total ICT Jobs Lost by scenario (cumulative)............cccoeeevevveeeen. 202
Table 23:Total ICT jobs demiaded by segmentTotal EU cumulativg.............. 204
Table 24:ICT jobs lost by segmentTotal EU cumulative ............................... 204
Table 25:ICT graduates new hires per annum by scenaridotal EU................ 204
Table 26: Key policies and KPIS.........oooiiiiiiiiieee e 241

Page [L8



EXECUTIVE SUMMARY

The International Dimension of -&kills

I n

todayos i n c r-leased i ecopdmies, Rew o imfdrreatiogrel

communicationtechnologies are a key engine for growth fuelled by the innovative
ideas of highlyskilled workers. However, obtaining adequate quantities of employees
with the necessary-skills is a challengeThis is a growinginternational problem
with many countriefiaving an insufficient numiog of workers with the right-&kills.

For example

1 Australia: AEven though thereds 10, 000 jobs
only 4500 students studying | T at uni v e
(Talevski and Osman, 261

1 Brazil: ABrazilds I CT sector requires about
according to Brasscom, there are only 33,000 youths studying ICT related
courses in the countryo (Ammachchi, 201

f Canada:iil t i s widely acknowlreagsingledificuthat it
to recruit for a variety of critical ICT occupationis from entry level to
seasonedo (Ticoll and Nordicity, 2012).

1 Europe: It is estimated that there will be arskills gap within Europe of up

to 900,000 (main forecast scenario) ICTaprt i t i on e rEmpirilgy 20200
2014).

Japan: It is reported thaB0% of IT and user companies report askéls

shortagdIPA, IT HR White Paper2013)

United States:iUnl i ke the fiscal cliff wher e w
edge, we careenedoverhe Al T Skills Cliffo some ye
digitalized, mobilized and further Atec
supply failed to keep upo (Miano, 2013)

The ICT professionalism gap

Contributing to the availability of an adequateslkdlls supply is therelative

immaturity of the ICT profession compared to other professions such as engineering
medicine and law. This is evident with respect to agreed bodies of knowledge,
standards ofducation and training, competences, and ethical conduct. This manifests

itself in many ways including poor public perception of the ICT profession thereby
impacting on the numbers enteril@T education and thedisturbingrate of ICT

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

lives. Traditionally, professions have formed when failure to apply desmenific

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

a new wave of pervag computing with the realisation of the |l nt er net of
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Ev er y ttheiextegtdo which ICT is embedded in society will inevitably grow. If
we fail to take steps to mature the profession, iy likely that the risks to society
from ICT will grow to unaceptable levels as such, the call for action is clear.

Vint Cerf, one of the founding fathers of
the software profession wil/ escape some Kk
(Cerf, 2013).

There isalso aninternational dimension to the challenge of maturing the ICT
profession. Historically, most professions have developed on a national basis before
becoming established across wider geographic regions. This is understandable as most
professions weréormed by likeminded peers to share knowledge and best practices,
before developing more formal and rigorous standards of practice that were adopted
uniformly. This in itself would not present difficulties as most practitioners would
practice their crafin a given country, working with other professionals possessing the
same knowledge and adhering to the same codes of practice.

The ICT profession is confronting a unique challenge in its developmém fact

that ICT practitioners are increasingly wargiin global teams and operating as part

of distributed global digital value chains. For a profession where standards have not
yet been defined and accepted at a national level in many countries, the challenges of
dealing with other practitioners acrossrders with potentially different educational
systems, practices and values, introduces a level of risk and complexity that perhaps
did not exist previously. Consequently, recognising the importance of standards
across borders with respect to the ICT prsifas is becoming an increasing priority.

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

of work that can be undertaken by individuals witimimum ICT knowledge By

reducing barriers to entry, nd@T professionals witHormal qualifications in other

domains, have at their disposal several resources to facilitate innovation within
business. Whildicareer changeosrepresent a potential talent pool to bridge the e

skills gap, the challenge remains that individuals whoehast been exposed to

formal ICT educationare perhaps more likely to develop systems with inadequate

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

limited formal ICT educationare educated appropriately in relevant @pts and
practices is important to avoid la@Tl pract.
definition of the term Al CT professional 0 |

Emerging new skill sets

Fundamental changes are occurring at a societal, economic and technological level
the changing relative importance iffrstdo world economies; ageing populations in
many regions; the emerging mideiass in developing economies; improved access
to educéion; and increased computational power available to growing numbers of
individuals globally. Such changes are causing substantial alterations in the way
organisations operate including the emergence of global value chains and their
accompanying global soting models. As part of these new global sourcing models
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and (re)distribution of laboudifferent skill sets are required in differemggions of
the world. New technologies are demanding changes in the type of skills required.

Offshoring

Global sourcinghas led to some ICT work being offshored to countries outside of
Europe with cost reduction as a key drivilow the type and scope of work that is
offshored is more complex, and increasingly involves higher level skills as
organisations use offshoring ¢@in access tepecificcapabilities that may be in short
supply locally or onshoré but with cost savings still expected. There are different
types of skills with different levels of complexity offshored, with a correspondingly
high level of variety inthe skill sets offshored. In most cases the skills which are
offshored are those relating to activities that can be delivered remotely and where
faceto-face interaction with the end customer is less importanthis respect, IDC
forecasts on offshorgending suggest that applicatioglated activities will continue

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

As offshore service delivery matures, there is increasing emphasis on delivering more
advanced services and highgoductivity by standardising processes and increasing

aut omati on wher e possi bl e. OProcess fact
components of processes so they can be redistributed logically and physically to gain
economies of scale and geographic reaelnse of assets for multiple clients or

functions, and the use of ndmman assets (software, process models, etc.) to

automate processes as much as possible.

Cloud technology, together with standardisation and automation, is playing an
important role inglobal sourcing delivery, helping organisations transform to a new
model for consuming ICT and business process tasks and semheesaultifaceted
approach to sourcing is important, as it underlines an important shift in the strategies
of many offshoe providers. For exampleyhile US and European ICT services
companies have expended in India and other Asian countries for a longttiane,
largest Indian offshore providers have establisihede recentlynearshore centres in
Eastern and Western Europdring local staff in order to support local customers and
thereby reflecting the importance of dAbein
Clearly, this also has important repercussions for the types of skills that are likely to
be in demand in Eope to support the local customer base.

Offshoring of ICT skills

Reflecting the radical changes in ICT technologies, growth is witnessed in skill sets
such as cloud computing, social computing, mobile computingBandata. Table

1, derived from a survegf senior ICT executives, shows how demand for certain
skill sets is likely to grow, and which skills are most and least likely to be offshored.
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SKILLSET TRENDS (2013-2020)i CIO Perspectives

Most likely to grow Most likely to be offshored | Least likely to be offshored

(% respondents) (% respondents) (% respondents)

Data visualization (83%) Coding (54%) Information security (81%)
Information security (80%) Software testing (45%) Enterprise architecture (76%)
User experience design (74%)| ICT Support (40%) ICT Supplier Management (76%)

Table 1: CIO views on skill set demand/location(Source: primary research,
2013.

The strong growth for data visualization and information security skills reflects the
growth in importance of big data and concerns over cyber security. Similarly, the
growth in demand for User Experience Design skills relate to the need to develop
interfaces that are usable on e.g. different mobile devices, such as smartphones and
tablets.Coding, sftware testing and ICT support are most likely to be offshored as
expected, since these skills aleeadyat the heart of offshoring.

The survey results indicate that information security and enterprise architecture are
unlikely to be offshored, as theye perceived as being too strategically important to
be offshored or outsourced. Similarly, the desire to keep ICT supplier management in
house or at least onshore, suggests a desire to retain central control over suppliers.

The impact of offshoring

It hasoften been fearedhat offshoring means that all related ICT jobs will be lost
onshore. However, evidence suggests thatimpact on jobs is limitednot only can

ICT staff be redeployed, but new ICT positions may also be opened by offshoring
vendorsthat want to expand their businesses in the EU by establishing a physical
local presence to better serve their EU customers.

IDC estimates that on average 22% of total jobs impacted by offshoring are lost.
Moreover,Empiricd studies show that as offshoring matures, the number of jobs lost
onshore in terms of total jobs moved decreases. IDC estimates that by the end of
2020, the number of ICT jobs lost due to offshoring will represent 17% of total ICT
jobs moved.

In absolie terms, this means that some 60,400 EU jobs were lost by 2012 and some
132,900 jobs are forecast to be lost by 2020. On average, some 9,000 jobs will be lost
in the EU each year, starting from some 7,000 in 2013 to nearly 12,000 in 2020. As
such, the impct of offshoring on jobs lost is not huge. However, there are missed
opportunities, not represented by jobs lost, rather by jobs the EU is not able to attract
which are relevant and not quantified in the data shown below.
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2012 2014 2016 2018 2020
France 6,400 8,400 10,800 13,800 17,500
Germany 10,200 13,200 16,900 21,500 27,100
Italy 1,500 1,900 2,500 3,200 4,100
Poland 1,800 2,000 2,300 2,500 2,800
Spain 3,000 3,500 4,100 4,800 5,600
UK 26,700 31,000 35,300 39,900 44,900
EU21 10,800 14,400 18,800 24,400 30,900
Total EU 60,400 74,400 90,700 110,100 132,900

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

Given the higher than average reliance on offshoring and the high number of jobs
moved, the UK will suffer the most ICT job losses, with up to 44,900 in 2020. France
and Germany will follow, with cumulative losses of 17,500 and 27,100 ICT jobs in
2020 respctively. Further examination of the data suggests that the applications
segment, which is the prominent focus area for many offshoring projects, shows the
highest number of ICT jobs lost. More than 64% of ICT job losses up to 2012
happened in this segme(table 3). It will also remain the segment that will suffer the
most along the forecast period, with average yearly losses of some 5,000 jobs (from
3,900 in 2013 to 6,500 in 2020).

2012 2014 2016 2018 2020
Applications 38,800 46,700 56,000 67,000 79,600
Infrastructure 8,400 11,500 15,000 19,800 25,900
Other 10,900 13,600 16,700 19,900 23,500
R&D 2,300 2,600 3,000 3,400 3,900
TOTAL ICT JOBS
LOST 60,400 74,400 90,700 110,100 132,900

Table 3: Total EU ICT Jobs Lost by Segment AGGREGATE (Source: IDC,
2014).

In aggregate, the overall impact of offshoring on ICT jobs is relatively limited (Table
4). Jobs lost represent a small share of total ICT skills demanded (0.8% in 2012),
ranging from 0.2% in Italy where offshoring is still embryonic, to 1.6% in the UK
where offshoring is quite mature. Nonetheless, by 2020 ICT jobs lost will account for
1.5% of total ICT skills demanded, nearly doubling the share compared to 2012.
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2012 2014 2016 2018 2020
France 0.7% 0.9% 1.1% 1.3% 1.6%
Germany 0.8% 0.9% 1.2% 1.4% 1.7%
Italy 0.2% 0.3% 0.3% 0.4% 0.5%
Poland 0.4% 0.5% 0.5% 0.5% 0.6%
Spain 0.6% 0.7% 0.8% 0.9% 1.0%
UK 1.6% 1.8% 1.9% 2.1% 2.4%
EU21 0.5% 0.7% 0.8% 1.1% 1.4%
Total EU 0.8% 0.9% 1.1% 1.3% 1.5%

Table 4: % Jobs Log of Total ICT Skills Demanded Gource: IDC, 2014.

Although the net projected impact of globalisation is estimated to be relatively low, in
certain sectors/skill sets the effect is likely to be felt to a greater ek@mnéxample,

the impact on graduates is expededbe higher (over 9% by 2020) due to the typical
job roles they hold being more easlilgffshoreablé with lower skills level and
expertise. This represents an important concern for the sustainability of the ICT skills
pipeline in the longer termi\s such there is the risk that the statistical headline figure
of 1.5% masks the potential impact on workers and diminishes the imperative for
appropriate policy action to be put in place. For this reason, we advocate the
importance of policy actions that empisasthe need for worker retraining while in

situ with existing employers, and if required, further targeted retraining initiatives,
incentives for workers who have lost their jobs, and schemes for supporting
employers in the training of their graduate k&s.

Assessment of EMember Stategpolicies

In terms of proposing concrete recommendations for future policy actions to address
the eskills gap and the impact of globalisation, an assessment was undertaken of EU
Member Statepolicies in this space. This research found that across th28Ebkere

are some 100+ policies dealing broadly witkkdls (includingin particularpolicies

such as digital literacy/user dkilande-inclusion etc.)

The European landscape is diverse given that Member States are at different stages of
maturity and have varying issues considered of national importance. Nevertheless
existing policies can be grouped into three general categories:

9 Policies focusing on elucation aimed at modernising national educational
systems at primary, secondary and tertiary level. These policies address the
inclusion ofICT as a core competence and the development of teacher training
curricula that provide teachers with the skills ®eUCT as a teaching and
learning tool.

1 Policiesfocusing on the workplaceaddresmg a wider range of goals. They
intend to tackle shortages of skilled I@Factitioners by reforming national
immigration policy, encouraging the 4gkilling and reskilling of experienced
profesgonals, or by matchingurricula and labour market demar@thers
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focus on establishing nationakector skills councils for ICT or mult
stakeholder partnerships benefitting the ICT professian

Transversal policieswhich cut across a number of domains with an impact
onareas such as education, the workplace, and the statedifitaéeconomy

at a national level. Three typestodnsversal policies were identified: policies
that encouragea bettergender balance, poligethat promotelCT career
opportunities and career paths, and policies aiming to establish labour market
monitoring programmes/mechanisms.

A simplified list of key policies as derived in order to facilitate cross border
analysis. Twelve key policies weidentified through this procesa (letailed analysis

is outlined in Chapter 9)From the analysis across Member States derives the
following findings:

=4 =2 =0_0_9_9_95_42_-24_-49._-2°_-2-2

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

Teacher training curricula needsitalude ICT

Immigration policy reform should be implemented to attract talent

ICT career opportunities and career paths should be strongly promoted
Labour market monitoring is needed at national and EU level

The uptake of the-€ompetence framework sHdwbe promoted

Member States should consider mgliakeholder partnerships

ICT training and educational curricula should meet labour market demand
Up-skilling and reskilling measures help ICT professionals to take new jobs
Matching of jobs and ICT pfessional competences needs to increase

ICT education for girls should be promoted

Member States should create a dedicated entity to design and implement a
coherent and consistent long ternmslalls strategy (e.g. ICT skills sector
council,national coation etc.)

Policy recommendationsthe road ahead

The analysis of Member States policies and best practices supported the definition of
new policy recommendations to enable Europe to better respond to the challenges
relating to ICT professionalism amgdbbalisation in the longer term. These include:

T

Drive commitment to ICT practitioner wskilling with a focus on world

class excellence.

Globalisation and a new wave in ICT innovation are fundamentally changing
the demand for future ICT practitioner skilHence, the need for government
and education providers to engage with industry to understand the changing
demand of eskills is vitally important. Another aspect to be considered is the
imbalance in the number of women seeking a career in technology admina
subjects at second and third level education. These issues cannot be
overlooked when developing policies for wedthss ICT practitioners, as
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these issues are feeding the gap in the supplyséiflle particularly for new
emerging technologies.

1 Fosta entrepreneurship, innovation, and jobs creation in Europe through
the development and promotion ofleadership skills.
It is an economic imperative that organizations are given the necessary skills
to drive initiatives that leverage digital tools. Urttarately, the number of
organizations that are already doing this is relatively small. Therefore, there is
crucial need to promote-leadership and digital entrepreneurship in Europe.
The skills required are seen as those which enable IT savvy peopkdto le
multidisciplinary teams towards designing business models and exploiting key
business innovation opportunities. Their success is defined as leveraging the
best use of developments in ICT and delivering real value to their
organizations.

1 Promote SMEs cmpetitiveness and integration into global digital value
chains.
Many lowskilled ICT tasks are being automated or offshored. Many
organizations are developing leaner, more cost effective business models.
SMEs need to understand the implications of tlubajl sourcing model and
what it means in terms of their own competitiveness. A failure to realise the
implications will have a significant impact. Understanding the demand SMEs
will place on the development and provision of skills needs to be established.
A clustering approach can then be developed to establish an understanding of
the growing need amongst SMEs for kesidls.

1 Foster nobility and become amagnet for talent
The lack of skilled ICT professionals across Europe is projected to increase,
with a possible gap of up to 900.000 by 2020. Becoming a talent magnet for
the whole range of ICT skills will not be practical. Member States and regions
need to understand what industry sectors they wish to develop, and then focus
on the worldclass skill ets required to achieve excellence in these areas.
Universities and providers of academic and professional training will need to
be part of this conversation, as they will need to develop the engine to provide
the skills to support the competitive econongmowth strategy for their
respective areas.

1 Supporta global ICT profession
Due to the global nature of ICT and of increasingly of the econd@i,
practitioners are increasingly being required to work in international virtual
teams as part of global digital value chains. This reflects different historical
precedence from other professions such engineeringhich interact at
international levelput the focus and need for regulatory compliance happens
at a national or regional level. ICT practitioners, on the other hand, find
themselves delivering global products, services and solutions that transcend
international borders, cultures, and work piaes. This has resulted in the
development of multiple competence frameworks, educational standards, code
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of ethics, and bodies of knowledge. This is a global issue. An international
initiative needs to be developed to address this challenge.

91 Deal with the risks of social disruption as a result of the implementation of
digital business models.
Recent advances in ICT are changing business models in a way that is re
shaping how employees and customers interact with businé&sssarch by
Oxford Universityand MIT has highlighted the increasingly strong impacts
digital technologies and the automation of some knowledge intensive work are
having on skills and employment. Common to these studies is the recognition
of the faster than expected change in theilpraff skills needed with many
skills expected to become obsolete, and the need for investments and
innovation in education and training, not only for the ICT sector but across the
whole economy.

These policy recommendations are designed to support ewelog a capability
across the EU to sense and respond to the changes being driven through technological
innovation. They focus on the need to build and maintain a relevant skills base that
will allow organizations to perform and compete within a digitarketplace.

Conclusion

The currentinternational landscape forgkills and ICT professionalism is complex.
Given the pervasive role played by technology in all aspects of business operations,
the ability to leverage technological innovations playsistinctive role in business
competitiveness in the current dynamic and globalised business landscape. However,
many challenges exist, in providing a sufficient number of appropriately skilled
workers to take on these new roles.

As the world is confronted with anskills gap of growing magnitude, this can in turn
curb economic competitiveness and recovery, given ICT role as an enabler of
business value. At the same time as a shortage of skilled workers is being
experienced, the ovld is confronted by a jobs crisis and particular concern is
expressed over the high level of youth unemployment. This is further compounded by
the fact that manyenterprisesbelieve that ICT graduates lack the necessary
combination of skills to contribetto the business withostgnificant additionalorn-

the-job training.

A key challenge remainthe perceived relative immaturity of the ICT profession
which can make it a less attractive career choice compared to other professions.
Macroeconomic and soc#tchallenges also impact upon thekdls talent poolThis
manifests itself in constantly shifting demand for certain IT based skills to emerging
and growing economies. Also being experienced, in more established economies has
been a shift away from STMEbased courses to social science (including business and
management) and the Humanities and the Artsaddition to the existence &
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growing e-skill gap during a period of high unemployment, a wave nefv
technological trends are representing importsimfts. As part of the new global
sourcing models, different skill sets are required in diffeneagions and new
technologieskeep demanding changes in the type of skills required. The=g
technological trends are likely to act as further driversnofeased demand for ICT
practitioners over the coming years.

As we look towards 2020, many of the skills currently utilized in & units of
European organisations will no longer be required/ desired at the current cost levels.
The employment outlookof a significant proportion of ICT workers, particularly
those working inbasicICT support, coding and testing, will be challenging, with
these skill sets expected to be ones most likely to be offshbinecemergence of new
formidable economic players BBCs) and ffshoring hae important repercussions

for the types of skills that are likely to be in demand in Europe in the coming years.
However, it is important to bear in mind that even if tasks are undertaken in a
nearshore or offshore location, thisedonot necessarily mean that all the positions
onshore are lost.

The farreaching impact of mismatches and shortages of ICT professionals on society,
employment, and the future economy, points to the urgency of developing the
currently fragmented ICT pre$sion in Europe. Yet few Member States consider ICT
professionalism to be a high policy priority. Those policies that do address relevant
elements fail to establish performance metrics that would allow objective evaluation
of their impact. Without such dta, Member States have subjective views of their
own policies and in the absence of granular and comparable labour market monitoring
systems, the transfer of successes from one Member State to another is inhibited.
Some good policies already exist but mxdes of their application are ad hoc and not
well documented.

In general, policies also lack scale and transferability. This makes it difficult for them
to get the policy priority needed to stave off future storages and develop the
profession in Européhe policy recommendations derived from this research and put
forward in this report should enable Europe to respond more effectively to the
challenges relating to ICT professionalism and globalisation into the future. It is
important to state however, thahese recommendations are dependent upon a
commitment to stakeholder engagement, dialogue, and transparency at a national,
regional, and ultimately an international level to address this issue.
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CHAPTER 1: INTRODUCTION

Project dojectivesand scope

The main objectives of thiSuropean Commissioservice contracireto:

1 Explore the international dimension ofskills (particularly efforts to promote
ICT professionalism), including the analysis of major policy initiatives and best
practices in the world

1 Assess the impact of globalization on highel e skills.

Ultimately, the goal of theservice contractis to understand the international
dimension of eskills in order to better anticipate change daadenvisage possible
opportunities for collaboratioand cooperationin doing so, it is envisaged that the
project will, in the longer term, help to bring about a series of benefits for different
stakeholder groups, as outlinedRigure 3. It is worth emphasising that many of the
objectives stated are Igar term goals related to the maturing of the ICT profession

as a whole. Such goals will require further work and collaboration from many
stakeholders and this report aims to act as one of the stepping stones required in order
to achieve these goals.
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= Provides high-leved overview of the current e-skills
landscape an an international basis

- dentifies breadth of policy actions and inftiatives beng

undertaken in different countnies
« Acts as a basis upan which countries can identify
passible opportunities for collaboration, with the

cbjective of enhancing e-skills and fostering improved ICT

professionalism
- Facilitates improved supply of e-skilled professionals

Practitioners

= In e longes teem, faciBate improved recogration and
respect for ICT professionals

- Enhanced professional opportunities stémming from
recognition of skills across intemational borders

- Clearer perspectives on KT career paths and required
competences

- Geeater avallability (and recognition of the impartance
of ) educational pathwinys to sugport lifelong leaming

= Potential in the longer term, to reduce {but not
ehminate] the risks pased to seciety from nadequately

trained ICT practitioners

- Prowssson of a skilled workforce that is capable of
Buslding innovative ICT-enabled solutions to addeess

socketal and economic challenges

- Better range of employment opportunities in ICT

= Access to a broader pool of skilled ICT professionals

= Ability to define and advertise job roles in a standard-
=od, Internationally-recognised manner

- Ability to define internal workforce plananing and
Traning stratecees with intemational standards [paeticu-
larly importn

- Potential to improve the guality of delverabiles and
reduce risks currently posed by improperly trained ICT
professionals

Figure 1. Project objectives (longterm)

In examining the international dimension ofskills and ICT professionalism,
initiatives, practices, and policieme examinedvithin Europe and internationally

with particular focus on Astralia, Brazil, Canada, China, India, Japan, Russia, South
Africa andthe USA. It is envisaged that many stakeholders from many countries will
read this report. As such, efforts have been made to ensure that the content is readable
and understandable bgaders, regardless of their location. However, in some parts of
the report, regiospecific languaganay be usedFor examplejn some instance

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

of Europe. In such cases, the cortgpécific nature of the text has been highlighted.

Education

Providers

= Increased demand for range of educational courses,
reflecting the growing recognition and support for the
mpartance of Melong learning for ICT professionals

- dhoser alignment between vocatianal and academi
pathways

- Better visility of longer term demand for speafic 1T
COMpetences

- Impraved opportunities to foster cdaser Industry/aca-
demia alignment (ncluding setting of expectations)

Specific details of theervicecontractareoutlinedin Table6.
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Service Catract

European Commission | DG Enterprise and Industry
Unit Key Enabling Technologies amigital Economy
Contractors IVI (lead partner); IDC; CEPIEmpirica
Tender No No 198/PP/ENT/CIP/12/C/N01C023
Duration Jan 2013 April 2014
Contact Stephen.mclaughl{at) nuimie

Table 5: Summary of the service contract details

Contextualbackground

| CT6s importance in t he .ghexdntnlingg&anstionro my i s
to knowledgebased economies as well as increasing levels of automation within
manufacturing economies, demand the successful exploitation of ICT. Successful
exploitation of ICT, in turn, demands the availability of a workforcespssing the

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

to 13% is forecast, potentially acting as
world economies are confronting challenges of a similar scale.

The ICT profession as a whole is immaturecomparison with professions such as
law, medicine and engineeringVhen viewed from a macro perspectigeross
Europe and further afield, there is limited consistency in terms of the basic building
blocks of the ICT prfession such asbodes of knowledge, competengesducation

and ethics. The impact of an immature profession manifests itself in many ,ways
including inadequate numbers of students entering the professegative public
perception of the industry in some countrasd high incidence of failed ICT projects
including patter n®sIGT bedorfies evér mbra pekvasiwewa n's 0 .
example, viathe dnternet of Thingéand dnternet of Service$ the extent to which

ICT is applied by inadequately skilled practitiondras the potential to harm society
increasesThis last factor is particularly important, dsstorically, growing concern

over the impact to society of faif to apply domairspecific krowledge successfully

has been the point of inflection for the maturing of other profess@iven such a
precedentthereexistsa strong argument fanaturing thdCT profession.

As Europe transitions to a knowledggensive economy, its loAgrm success and
competitiveness will be increasingly dependepdn effectively leveraging ICT and
ensuring that the ICT workforce possesses the requisite knowledge, skills and
competences.Su ¢ h skill s, according t o t he Eur
communicath n  o-Skillsifor the 2% Century: Fostering Competitiveness, Growth

and Jobs", include both ICT practitioner skills, ICT user skills asbhdistness or e
leadershipskills. The pervaseness of ICT and thepeedof technological change
means that ICT skills need to be continually developed and updated for issues such as
cloud computing, green IT and cyber securiyrther, compared tan the past where
greater emphasis was placed @thnical competences, today increased focus is
placed on the need for dual thinkers who possess a hybrid of technical and business
competences.
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Since the late 1990s, initiatives surrounding the development-skille and
addressing skill shortages haveebéigh on the agenda of the European Commission
and EU member states. Such initiatives have strongly focused on policies to improve
e-skills throughout Europe. Examples include:

1 The emphasis on skills development and lifelong learning within the European
Employment Policy

19T The European Commi ssiondés Action Pl an

focus on developing an adaptable, skilled and mobile workforce for a dynamic
knowledgebased economy

1 The CareerSpace development of core generic skills profilesyHah the
ICT industry was experiencing skill shortages

T The #Alnvesting in People #6008 weki ll so

specific emphasis placed on ICT digital literacy skills, education and training
on ICT, and European certification of basic I€Xills.

1 The eEurope(2009 i ni ti ativeods policy actions

implementing dearning programmes and -skilling for the knowledge
society

(

T The European Commi ssionods fOdigitdlont er pri s

initiative call for collaborativanitiatives between industry and academia to
define ICT skills requirements, and the development and implementation of an
SME training programme

T The Eur opean Co 2080 sDiitabAgenda foEEurope @10
T 2020, with an emphasis on enhancargl implementing longerm eskills
and digital literacy policies within Member states

T The European Commi ssionb6s | aunch of

Definitions

It is worth highlighting at this juncture, thdtdre isno single agreed definition for an
ICT professional. Different countries and organisations have differing views on the
topic. For thepurposes of this project, the following definitiaa outlined in the table
below, derived from a previous report on ICT professionalism (2012)used
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Definition: ICT Professionals

1 Possess a comprehensive anetasdate understanding of a relevantdigoof
knowledge

9 Demonstrate ogoing commitment to professional development via
appropriate combination of qualifications, certifications, work experience,
formal and/or informal education

9 Adhere to an agreed code of ethics/conduct and/or apmiceggulatory
practicesand

91 Through competent practiceeliver value for stakeholders.

The term relevant body of knowledge encompasses the requirement for a br
deep knowledge base, which is-tgpdate, accommodating both a common |
body of knowledge, and pertinent specialist knowledge and sk#lisfessiona
development focuses on improving professional competence in a profession
with the objective of enhancing personal performance and career prog
opportunities. It carencompass both technical aspects (e.g. keeping abre
latest technological trends) as well as 4technical aspects (e.g. developing be
presentation skills). Professionals are accountable to themselves, the
profession and society, through anregd code of ethics/conduct or applica
regulatory practicesCompetent practice communicates the concept of quali
products and services being delivered by practitioners.

Table 6: Definition of an ICT professional

To avoid confusion, it is worth emphasizing thlis report does not consideCT
endusersskills. Clearly, ICT professionals possess some-wsef skills, butthe
focus here is primarily the examination of higher levedkiéls requiredby ICT
professionals including for example software design, enterprise architecture,
infrastructure managemerand data modellingln terms of occupational categories,
this definition can be thought of as including:

1 Core ICT practitioner skills
1 Managemenandbusinessarchitectureskills
1 Other ICT technician skills

However, itdoes not include:

1 ICT mechanics and manual workers skKill
1 NonICT professionals working in the ICT sector

Table 8 outlinesthe relevant ICT professional occupations according to FB80
(International Standard Classification of Occupati@@08).



Management, archite o and analysis positions
330 Informaticon and Com munications techrodogy
= VDR 1M NG ST 5

2421  Manaze ment 2nd ongani stion analysts
231 Systemsanalysts
ICT P ractitioners
252 Electronics sngineers 3511 Information and communica tions techinclozy
M5 Tl mmmunications = nginessr s ope rations te chniczns
2356 Information technology trainers 3512 Informa tion and comimunica tions technology wser
243  Information and communications technology sales | mspport technicians
profecsionals 3513 Computer network and system ste chnicians
2512 Softemre developers 3514 Web technicans
550 Weband multi-meda developers 3114 Electronicsengine =ring technicans
251  Applicaticns program mers 3139 Proosssoontrol technicians not = lseahe re cla scified

2519 Softemre and applhcations deve lopers and analysts | 3252 Medical recordszind hesl thinformation technicans
not = le= whens classtied

2521 DCutsbase desiznersand @ dministrators
2522  Systemsadministrators 3155  Air traffic ebe ctr onics technicians
255 Compuber network profe sionals 311  Medicl imaging and therapeutic eguipment
5 Database andnetework profe micnz lsnot elsewhere | techniccns
clasifiad 3521 Broadoasting and audo-visua | technicans
3522 Telecom munications s nginsering tachnicians
NOT induded in the definition
ICT miechanics snd mes nues | weor kers skills #Arnyy other noniCT professonals working inthe ICT sactor
H™MN  Electronics me chanics and servicsrs

T2z nformation and com munications te chnolozy
installzrsand serviers
B21?  Electrical znd & bectronic sgui pme nt asoesm blers

* Non-exclusive job code (includes both ICT and non ICT analysts).

Table 7: Definition of ICT professional occupations based on ISCED8
categorisations(source: Empirica, 2013)

Figure2 illustratesa hierarchy of ICT skillspromoted by the European Commission
with the shape of the pyramid reflecting the relative prevalence of IC-Uissrdskills
in comparison to-¢eadership skills and ICT Practitioner skills.

e-Business skills (also called e-leadership skills ): these corr espond
to the capabilities needed to exploit opportunities pr ovided by
ICT, notably the Inter net; to ensur e mor e ef ficient and ef fective
per formance of dif ferent types of organisations; to explor e possi-
bilities for new ways of conducting business/administrative and
organisational pr ocesses; and/or to establish new businesses.

ICT practitioner skills : these ar e the capabilities r  equir ed for
resear ching, developing, designing, strategic planning, managing,
producing, consulting, marketing, selling, integrating, installing,

ICT prac titioner skills administering, maintaining, supporting and servicing ICT systems.

ICT user skills: these r epr esent the capabilities r  equir ed for the
effective application of ICT systems and devices by the individual.
ICTuser skills ICT users apply systems as tools in support of their own work. User
skills cover the use of common softwar e tools and of specialised
tools supporting business functions within industry. At the general
level, they cover "digital literacy".

digital literac y

Figure 2. e-Skills pyramid (source: European Commission DG Enterprise and
Industry, 2011).
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Concluding remarks

In order tomove towardsnaturing of the ICT profession, the current service contract
aims to investigate and identify potmhtareas of collaboration and cooperation
between industry participants, academia, and governmental bodies, on an
international basis. To date, many countries and regions have embarked on initiatives
to tackle the deficit of-skills and mature the ICT pfession. Typically, although not
without exception, these initiatives have been undertaken on a national or regional
basis.

Reflecting the global nature of ICT, this report aims to develop a better understanding
of the international landscape forskills, documenting its current form, and the
trends and factors that are influencing it. In doingtkere will beengagement with
variousstakénolders from many countries an effort toidentify tentative options for
collaboration in the longer term. Indititating the exchange of stakeholder views on
challenges, initiatives, and best practices, iteisvisaged that the initiative will
establish a positive, favourable environment for international cooperation in the
longer term.

The report als@ndeavourso examine the impact of globalisation on the demand for
e-skills, more specifically through assessing the impact of offshoring. In the past, ICT
offshoring was associated with the outsourcing of-level ICT activities to lower

cost economies. Howevewith the many changetaking placein the technological
landscapesuch as the emergenceatdud computing, as well as fundamental shifts in
the international educational landscape, suggest that the type of work being
outsourced is evolving. In particular, the nature of work being offshored appears to be
moving up the profesional spectrum. Shcchangesare likely to influence the
demand for eskills within Europe. For this reason, the report shall also consider the
nature of the future demand profile forskills in order to facilitate appropriate
targeting of investment ingkills within Eurge.
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CHAPTER PROJECAPPROACH

Introduction

Figure 3 summarises the overall approamtopted in thiservice contragtindicating

thekeyactivitiesand outputdor each of two phases.

PHASE |

current-state

Assessment
of
state-of-play

Identification
of

' description of international ICT profession initiatives
' analysis of ICT profession issues
* analysis of stakeholder visions and strategies
v

future-state

Possible areas
for
int’l cooperation

10-year agenda
for
int’l cooperation

PHASE I

Best
practices

Proposals to
address
challenges

i

Policy
recommendationd

10-year
roadmap
for stakeholders

good practices

Project conference event
International workshop on e-Skills

REPORT ON INTERNATIONAL REPORT ON IMPACT OF
DIMENSION OF E-SKILLS GLOBALISATION ON E-SKILLS

FINAL REPORT / BROCHURE :

E-SKILLS: THE INTERNATIONAL DIMENSION AND THE IMPACT OF GLOBALISATION

Figure 3: Overview of the project approach

This final repor
Ophase&€haptar@Chapt e
Chapter1d ncl usi ve a
conclusion to the study.

t is a combination of key
rr 5 inclusive Ghaper@®phase o
re Opha LhapterM dréws dneoVeral er a b | e !

Data sources: key stakeholdemgagemenactivities

This service contractiraws upon the insight and knowledge of recognised experts via
a series of surveys, interviews, and workshdpsroad range of stakeholder groups
have been consultedcluding:
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ICT industry

ICT user organisations

Education providersothacademic and industiyased
Qualification and certification bodies

ICT practitioner organisations including informatics socgtie
Social partners

Standards organisations.g CEN)

Member statesicluding policy makers/national-skills bodies

= =4 4 4 4 -5 -4 -5 -°

European Commission

The experts invited to participate are fundamental to the successvedithand their
contributions have the potential to shape future policy initiatives gkills and foster

the creation of a positive climate for international collaboration in this domain.
During haseo n ,eetnphasisvas placed omnderstanthg the current eskills and

ICT professionalism landscape on a global basis and identifying relpobgies and

a tentative agenda for collaboratioim contrast, during lpaset w otlie emphasis
focused ondevelopng more concrete proposals faollaboration and develamg
support for the proposals.

Stakeholdersvere engaged through various data collection methadisding:
1 Surveys
1 Interviews (1:1 and focus group)
1 Workshops
1 Websites (using partner websites)

Note Although the currentresearch study is funded by the European Commission, it
should be emphasised that thigork is an initial, informal attempt to better
understand the current international landscape-&kilks. It is not, and should not be
construed as, a formal international outreach programme from the Commission
requiring formal representation from all relevaattpers.

Relatedprojectinitiatives

During Q1 2013, the European Commisslanncheda series of related initiatives,
andanopen dialogue witlthese initiativesvas maintainedn order to avoid overlap
and identify potential opportunities for collabtoam. The following initiatives have
been highlighted as being particularly relevant:

1 Monitoring and benchmarkingskills policies and partnershig2013)

1 Development oEuropean guidelines and quality labels for new curridata
e-leadership skills (2022014)
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1 Policy support programme for the grand coalition for digital jobs

Project events

Two main stakeholder eventigked to this project, were held

1 Internationale-skills and ICT ProfessionalismVorkshop This workshop
gatheed approximately 25 representativé®m national eskills bodies and
related experts to discussskills and ICT professionalisniEach participant
provided an overview of the problem space frdwis/herown regional/industry
perspective, highlightingxamples of recent initiatives and best practices, in
order to facilitate a common understanding of the challenges facing the ICT
profession anddentify tentative areas for collaboration that can be explored
further.

1 International eSkills ConferenceA dissemination eventwith approximately
120 participantstook place during March 2014, and promotetiet main
service contracfindings and recommendations to interested policy makers
and key stakeholders.

Project deliverables

Key project deliverables inclie:

T 6Phas&®emoe & nternatiorfaledimensionofek i | | s 0

=

OPhase&kelpwad@ : AThe i mpaskibfsglobalisat:.

1 Final Report:fiThe international dimension of-gkills and the impact of
globalisationones ki | | s 0

Project Bochure in all 23fficial languages of the European Union

Conference Report

CHAPTER BESKTOP RESEARCH

Introduction

This chapter provides an overview of tberrentICT professionalism and-skills
landscape based on desktop resedraonsiders:

1 The bBndscapdor e-skills
1 The bBndscape for ICT professionalism

1 Major globaltechnological, social and econonends and developments
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1 The mpact of globalisation on-skills

The debate relating to ICprofessionalism and -skills is complex, comprising
numerous issueand emerging trendsvith many differing views held by multiple
stakeholdersacross geographic border$he review presentedn this chapter
highlights many of the key issues, and where practical and relevant, it makes
reference to specific nationahd egionalperspectives.

Ubiquitous computing

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

A key component fothis current researclincludes a series ofcountry profiles
showing the current landscape fesldlls and ICT professionalism for each European
member stateas well asa select number of nelBuropean countriesThese country
profiles arebroken down by Bodies of Knowledge, Professional Ethiakjcition

and Training,and CompetencesAppendix A provides detailed content for each
country. In particular, it has identified a broad range of initiatives that could act as
valuable examples of best practice.

e-Skilldandscape

This section describdble current landscape forskills, describingchallenges, sues,
trends and initiatives.

The ICEBkills gap
Skilled workers are the bedrock of successful companiescantsurvey of 1700

CEOs worldwide identified that human capital rated above all other factors as the
source of sustained economic va(lgM, 2012)
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Products/services innovation | -_ 52%

Brand(s) 43%

33%
30%
28%
25%
22%
Price/revenue innovation 19%
Assets (physical, infrastructure) - 15%
Corporate social responsibility - 13%
Access to raw materials - 8%

Business model innovation
Technology

Partnership networks

Data access, data-driven insights

R&D, intellectual property

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

Int oday 6s -kased wdomoohigse technology is a key enabling factor for
communication, innovation and efficiency. Howevestass many global economies,

the demand foworkers with relevane-skills is intensifying, and supply is failing to
meet this demandiAn Empiricasurvey of CIOs and HR managenseight European
countris (2012 estimated the demand for-skills (ICT professionals and
practitioners) across the EU at 274,000. This includes 73,000 vacancies for ICT
management, architecture and analysis skills, approximately201,000 for ICT
practitioners.

The demand sticture is also visible in employment broken down by occupations,
with some marked changes. While the overall ICT workforce grew by 1.8% between
2011 and 2012, the increase in management, business architecture and analysis level
jobs was 8.5%, and in ICT actitioners at professional level (ISCO level 2) it was
3.7%. At the same time, ICT practitioners at technician or associate level fell by
3.9%, with core technician groups (ISCO 35) down 2.5% and industry and
engineering ICT technicians down 5.1%.

Three senariosvereprepared in the course afecentstudy(European Commission,
2013h) One represents the most likelgnd most optimistie future. Alongside this,

a stagnation scenario assumes a less favorable future, and a 'disruptive boost' scenario
envisages demand rising because of {&¥sed disruptions of one or more industries.
The first scenario assumes modest economic growth (European GDP increasing from
1.0 % annual growth in 2012015, then 1.7 % a year in 202620) and moderate IT
investments 2.2 % p.a. growth until 2015, 3.0 % in the rest of the decade). IT
investments will be largely driven by rapid diffusion of mobile devices, apps, cloud
services and other new delivery models. Significant growth is foreseen for big data
applications and seices through to 2020. This scenario would imply modest job
growth of 100,000 until 2015, with a structural shortage of 509,000 caused by lack of
available talent. It also suggests that 509,000 jobs could be created if the skills were
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available. The bottleecks are largest in the UK, Germany, and ltakhich together
would accountor 60% of all vacancies in Europe.

EU27- Main Forecast Scenatric

9,300,000

8,863,000
8,800,000

8,300,000

7,757,00 7,950,000
7,800,000 7,677,000 7,848,000
7,752,000

7,657,000

7,571,000

s 7,503,000
7.300,000 7,403,000 7,419,000 /451,000

===Demand Potential Tota ===]J0bs Total

6,800,000
2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 6: ICT workforce development and ICT worker demand potential in
Europe (EU27) 20127 2020 (main forecast scenario)Source: Empirica, 2013.

This growing trend of ICT vacancies coincides with a period of high unemployment,
suggesting a break with the norms expected utigeBeveridge curvehusimplying
decreasing efficiency in the labour markdisamination of the literaturpertaining

to many other regions paints a simifacturerelating tothe existence adn ICT skills

gap as outlined previously at the start of this repdrhe picture is even more
alarming whenexamiring the situation for new emerging technologiésh IBM
survey of 1200 IT and business decisimakersacross 13 countriemdicated that
two-thirds believe hat mobile, analytics, cloud and social technologies were
strategically important, but only one in ten organisationse ladl the skills it needs,
with 25 percent reporting major skills gaps in each area, and 60 percent reporting
moderate to major shortfa(IBM Center for Applied Insights, 2012)

However, here are also some caveats worth mentionindiféerent perspectives on

this matter existEstimating demand for-gkills on a national/international basis is a
complicated task, as different countries use different categorisation schema for
identifying job rolesAs a consequence, obtaining accurate numbers, particularly for
job types that di not exist when the categorisation schemes were originally
introduced, is difficult.As such, estimates should be used aereral indicatoof
demand, and examination of trends is possibly more revealing than absolute numbers.
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Where demand for ICT pragoners is outstripping supply, economics theory
suggests that salaries should be increasing. However, in some countries, this
accompanying pattern does not appear to be taking placexamplethe Economic
Policy Institute statethat over the perio@000 to 2011, the average hourly wage for

USwor kers possessing at |l east a bachelor 6s
rose less than half a percent per y@aonomic Policy Institute, 2012)t could be
arguedthatta r ecessionary climate is impacting c

job, thereby reducinthe inflationary salary trends.

However, a blog article in the Harvard Business Re@@adhwa, 2013presented

an opposing view, casting doubts on the EPI report and similar Mieoffered three
reasons arguing agairtstosewho rejected the notion of a skills gap and the need for
immigrant workers

9 Lack of worker mobility The US has amorgj the hichest rate of home
ownershifs, making it difficult for workers to move particularly when demand
for skilled workers is highest in areas with very high house pregsSilicon
Valley, New York). Reinforcing this argument, such locations are among those
with the lowest unemployment ratdhese factors help explain why some
regions are experiencing high unemployment but others are experiencing a lack
of skilled workers.

1 Wages Some sourceshave suggested that HBL i mmi gr ant s wer e |
| abour o brought in to suppress | ocal S
(2013) points to research from the Brooking Institute, suggesting that the areas
with most H1B requests were experiencing greater wggawth than other
areas, and that HB workers were typically paid more than W&tive born
workers with similar educati@hattainment.

1 Invention Wadlwa (2013) alsopoints to two related research publications
indicating that locations with higher cont¢eatiors of immigrant college
graduates and HB visa holders witness higher levels of innovation/invention
(as measured by patents).

It is also important to noteéhat he skills most in demand change frequently,
especiallyin ICT, and workers do not alwa upskill accordingly. As such, some
highly-skilled workers remain highly skilled, but are skilled in the wrong
technologies, and therefore viewed unemployable by prospective employers.
Together, these elements suggest why on the one hand, employelesnameding

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

While radically increasing the supply of ICT graduateght seem a logical response,
policymakers must also take into consideratioa coss involved, the relative rigidity

of the current education infrastructure, and the fact that even with increased
throughput, there would be a lag atf leastthree years beforthe first graduates of

any such initiativewould beready for the marketplacén addition there are many
concerns voiced by employers as to the quality of graduates currently being delivered
to the marketplace. For these reasanany countries areow investigating ebroacer

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

In 1930,the economist o hn Maynard Keynes wrote nAdAWe ar
new disease of which some readers may not yet have heard the name, but of which
they will hear a great dee the years to comeamely, technological unemployment.

This means unemployment due to our discovery of means of economizing the use of
labouroutrunning the pace at which we can find new usefafwoyur. But this is only

a temporary phase of maladjosnt” (Maynard Keynes, 1930Many are &miliar
nowadays with the notion oftechnological unemploymeit many expect its
influence to increase, and some are now questioning if the peradjustment will

only be temporary. A survey published by the Economist Intelligence (R@iitO)
suggested that 67% of respondents expect a growing proportion of roles to be
automated.

When the Luddites protested against the new automated looms in thpel@@rl
century, they were demonstrating their opposition to the technology that they believed
threatened their jobs. In practice, howevent least in the US the numbers in
employment at the end of each decade increased through to the end of’the 20
century, reinforcing the notion that new jobs would replace old jobs and ways of
working. However, there are no guarantees that this pattern will prevail, and
technological unemployment may represent a far greater threat to employment
prospects thafor exanple, the threat from offshoring.

In 1966, the US Presidential Commission on Technology, Automation and Economic
Progress concludetthat fiechnological progress may induce demand for very skilled
and highly educated people in numbers our society canngirgeide, while at the
same time leaving stranded many of the unskilled and poorly educated with no future
opportunities (Stewart, 2@18) mdtreasingn @umbeds of economists
today seem to align with this view, suggging that the real challenge will be polarized
employment levelspotentially brought about by differing levels of education and
skills.

Moorebs Law i s t h-ounger @ddoncMoaretinat tiee fnumber bfe | co
transistors on a chip will doublg@proximately every two years. Reflecting this trend,

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

In describing the law of accelerating returii&rzweil, 1999) the rate of change

initially seems small, but due to the exponential nature of growth, it rapidly yields
capabilities that become increasingly overwhelming in their potential application. The

notion is furtherexamined infiRace Against the MachingMcAfee & Brynjolfsson,

2011) when they consider the possible implications of technological advemte
encroaching on employment opportunities in the US. As evidence of this change, they

point to the increasing disconnect between US productivity and employmen

Page 3



500 | © U.S. productivity and employment

Job growth suddenly

Beginning in 2000, a widening gap between productivity and private slowed in 2000, while pro-
employment showed up in federal labor statistics (indexed: 1947 = 100). ductivity remained robust.
@ Productivity \
Employment Smaller gaps between
productivity and

employment have been
seen before.

100 T T T T T T 1
1947 1957 1967 1977 1987 1997 2007 2013

Figure 7: US productivity and employment (Rotman, 2013)

There is also evidence tfis impact in other countries. According to NASSCOM, in
2003 approximately 38,000 engineers were needed to earn $1bn; in contrast, in 2012
only 20,000 are neededd earn eacldditional$lbnin revenue. This statistic can be
taken to show how India is moving uhe value chain curve; but it is also interpreted

in some quarters as an indication of the increasing levels of autoniitishra,

2013) A recentreport identified the automation of knowledge work (a type of work
currently undertaken by 9% of the global workforce) as one of the disruptive
economic changes that is likely to influence the way future society operates
(McKinsey Global Institute, @13). David Autor posits that Ar
has substituted for low skill workers in performing routine tasks while complementing
the abstract, creative, problesnlving, and coordination tasks performed by highly
educated worketsFigure8 illustratesthis inverted belshape curve.

Panel A: Panel B:

Smoothed Changes in Employment by Skill Percentile 1980-2005 Smoothed Changes in Real Hourly Wages by Skill Percentile 1980-2005
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6 20 40 60 u')o 0 20 40 60 80 100
Skill Percentile (Ranked by Occupational Mean Wage) Skill Percentile (Ranked by 1980 Occupational Mean Wage)

Figure 8: Smoothedchanges inemployment (Panel A) andhourly wages (Panel
B) by skill percentile, 19862005 gource: Autor and Dorn, 2013)

The source of this growing income inequality and increasing employment polarization
(i.e. concentration of employment in the highest and lowest paid occupations) is often
attributed to the combined effects of rapid technological change and expanding
international tradeAccording to Autor et al (2013}there is also a growing sense that
trade and technology are a unified force affectidmpurma r k.et s o

ACM recently discussed the notion that advances in artificial intelligence and robotics
could have sigificant repercussions for future employment opportunitiEsrd,
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2013) Ford suggested that the ravagewhte nat ur e
collar jobs will be incrasingly susceptible to software automation and machine

| ear ni ngo. | f such a pattern is borne out,
more pronouncedSome of the retail, service oriented jobs might also disappear if
Fordods vi ewp qformxampilesfrorn atachnicpaersgedtivefastfood is

simply a form ofjust-in-timed manufacturing, with the same potential for automation
opportunities to be realized.

IT infrastructure management services (one of the most commonly cited types of IT
offshoring) is particularly vulnerable to disruption by automated systems according to

Sid Pai of ISGwho statediif | can use a piece of software to do the work for me,

t hen | dooshipthat work ever totindigh at 6 s t he r eal t hreat
busi ness pr oces s (Swabkey, v2D18.e Bossiblyratagsising tied

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

services) signed a partnership agreement with IPSoft (a provider of autonomic IT
services)in 2013,and this partnership will include collaborating on an Autonomics

Centre of Excellence, that will focus on developing technical competences and
training 5,000 Infosystem employees in the discipline of autonomics.

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

reduce its dependence on offshore workers and automate a small number of its
processeg¢Flinders, 2012) Quocirca estimate that 30% of
on low level tasks such as responding to minor usadénts, carrying out routine

procedures or checking for erro($arzey & Longbottom, 2012)Reflecting this

pattern, systemimtegrators could become the biggest users of automation software.

However, Ovum predict that while automation via software robots may prove
disruptive in the longer term and ultimately deliver significant cost savings in service

delivery, the current sotions are too immature, and they therefore state that
Asoftware robots wild.l not (Qvunm 2013)0Ovem deat h |}
argue that the pace of change in IT services and business processes (including
regulatoryand compliance guidelines, customer demands, technology advancement,
integration dependencies, disperse stakeholder locations) is too rapid to support fully
automation at this point in time. This relative level of immaturity of the solutions and

a lack ofindustry standards suggest ttakte up of the software will be slow, at least

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

Women in ICT

In OECD countries, women now account for less than 20 percent of ICT specialists
(Tandonet al 2012) Within Europe, women make up less than 30 percent of the ICT
workforce (European Centre for Women and Technology / The Parliament,.2013)
the US, the National Mathend Science Initiative (NMSI) reprts that men ovethe
ageof 25 held 87 percent of bachelor's degrees in engineering fields. In the work
environment in the US, the situation is equally peonly 23 percent of workers in
STEM (Science, Technology, Engineering and Mathematielgted pbs are women,
even though womegonstitute48 percent of workers in all occupatiofM/arrior,

2013) suggesting there is considerabféort requiredin orderto attractwomen to the
technical work environment. The situatianégven more pronounceehen advancing
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the organizational hierarchyrhe NCWIT report (2010) suggesthat women htol

just 9 percent of IT management positions, and accounted for only 14 percent of
senior managemeigositions(when including noftechnical @partments) at Silicon
Valley startups These findings provide some cause for concern. The bline in
Figure9 outlinesthe percentage of computing undergraduate degrees being awarded
to women in the US. Unlike other science subjects, the pattern for wiodieatesa
negative trend, and the figures indicate a rapid decline from 35% in th&98ib to

fewer than 20% in ks than ten years. Some observers have referred to this as the
Aincredi bl e s (Campn20l2)Dygectqr of fceginagerng at Facebook,

Jocelyn Gol dtheei nnurnebrearrsk ealr e a chall engeé.

women graduating [as Computer Science majors] andrfewavo men i n t he
(Cohen, 2013)
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Figure 9: Percent of undergraduate degrees awarded in the United States to
women in different science and engineering fields (Source: ACM Inroads 2012)

Aside from the low numbers of women entering the profession, there is also some
evidence to suggest poor levels of retention. A HBR artiipping the Exodus of
Women in Sciena@(Hewlettet al 2008) foundthat the opbut rate of women from
full-time work asscientists, engineers amelchnologists was remarkably higBver

time, 52% of women in these roles quit their jobs, vitib majority leaving the
profession in their mid to late thirties and not returning in the future.
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through interventions

Figure 10: Female attrition from scientific professions in the US (urce:
Hewlett, Buck Luce,& Servon, 2008)

As is evident fronthe redline in Figure D, effortsto cut the rate of attrition by just
25% would make substantial inroads into increasing the number of women in the
profession in the lorgyr term. The same report estimated that by cutting the rate of
female attrition by 25%, approximately 220,000 highly skilled workers would be
added to the labour market. Given the critical importance of workers with such skills
in the global economy, this entially represents an important source of economic
competitiveness.

Increasing female participation in the ICT workforce is important. Given the low
levels of women in ICT in Europe, a significant increase in participation could make
large inroads intoplugging the current skills gapFurther women should be
represented equally in the workforce and have the same opportunities as men to
participate in the professiofo have such differing levels of participation suggests
that there may be some implidiscrimination present that is dissuading women from
working in this field. From a quality perspective, it is important that ICT project
teams are diversas there is evidence to suggest that the diversity of the individuals
contributing to a project enhaes the quality of solutions deliveréiney et al,

2013) The situation of women in ICT differs in other parts of the wdekaminaton

of the statistics for certain developing countries suggests a more positive outlook, in
that there is a greater percentage of women working in ICT. For example, an ITU
study on wo me nwomen adcaDrit forraboptdsd pes cenf of the total
professional and technical workers in IT services aneeh@bled services in the
Philippines. In India, women make up 30 per cent of the IT services aedaldled
workforce- a much higher rate of female participation than in the services sector in
generakand t his share is expecte@andooetglr ow t o
2012) However, there are also some concerns raised relating to the type of work that
is being undertaken by womé@abreraBalleza, 2005) More specifically, Business
Process Outsourcing (BPO), the service segment of ICT work, is the single largest
employer of women. Theéypes of work undertaken in BPO includervice call
centres, helpdesk, and financial services transagiionessors. In many instances,

the type of work undertaken does not require specialised ICT skills, and therefore, it
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has been argued, does not refl ect wo menos
society. Ther e are many chal | enigpaten imted IET ed t o
workforce. Nancy Hafkin, former chief of the Development Information Section,

UNECA,i dent i fied four broad cat eg(@abiees | mpac
Balleza, 2005)

1 Cultural and attitudinal barriers, such as perceptions about the role and status
of women;

1 Situational barriers that include lack of family commitment, lack of partner
support and living in rural or isolated areas;

1 Qualification barriers such as lack of formal math and science education or
experience in computer programming skills;

T I'nstitutional barriers that bl ock womer
education. These include the lack of female teachers anthpissos of male
teachers about capabilities of women students; inflexible admissions, selection
and entry requirements which do not t a
educational backgrounds, approaches and abilities; and heavy attendance
requirements for gactical skills and laboratory work which are more difficult
for women to meet in view of their family and domestic responsibilities.

However, there is also some evidence to suggest that the situation may be changing
for example, according to a senior Mithin Genpact, an Indian business processing

c o mp atheyimpaci of globalisation is very high in the organisational hierarchy,
especially at the mighanagement level, as the percentage of male and female
empl oyees i s (Lamorgbthly203).he s ameo

However, making substantive change is likely to take time. A 2012 ITU report
reaffirms the gender segregation, with women strongly represented in the lower level
ICT occupations but lacking in the more senior lev&lse report dundthat women
accoured for 30% of operations technicians, but only 15% of managers and 11% of
strategy and planning professionals.

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

t hat, for highly educated wpakabbe WwWomeras$
developing count r i eedwomdnde@&ims midch dr mgrdithan e d u c &
t hei r ¢§Hpevdett and Rashid, 201Q)For China, the figure was 39%nd for

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

percentage of women entering universities in developing countries is remarkably

high: 60% in Braziland47% in ChinaIn Russia, 86% ofvomen aged 1& 23 are in

tertiary educatioffHewlettandRashid, 201Q)

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

HBR survey identified that 85% of women respondents in India class themselves as
very ambitious; in Russia and China, the figures were 63% and 65% respectively. In
contrast inthe US, only 36% considered themselves very ambitious. Unfatély)

there is also a greater perception of sexual discrimination in the workplace in
developing countries.
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45%0

of the Indian women in

our sample believe that
women are treated unfairly
in the workplace

45%
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Figure 11: Treatment of women in the workplace.(source: Hewlett and Rashid,
2010.

Gender attitudes to technology also appear to exist amulignnial (young people

aged 183 0) , accordi ng tMilenfia $uevdyio POL3Taléfanicaz| o b a |
2013) which polled over 12,000 young people across 27 countries. Male respondents
believed more strongly that technology had an influence in shaping their lourtloo

life (39% of males compared to 22 percentfemales) and that technology is the most
important area of study to ensure future personal success (42 perogaiesversus

29 percenpf female$. Given the growing importance of ICT in the workplades t

fact that young women appear to gauge technology as less important suggests that
negative perceptions of technology continue to exist among young women, and this
may potentially impact on their propensity to enter technolmaged roles.

Improving themage of the profession

One of the difficulties in increasing suppdf ICT skilled workersis the negative

perceptionof the ICT professiorheld by manyindividuals This is an important

concern if the number of people considering entering the profeissiorbe increased

Highlighting the decline in the provision of ICT graduates in Australia, Adam
Redman of ACS comments that ifiten years agec
study | CT dGriffthy 2013 enrowiatdywy s At here are only
studying | T at wuni ver si(falgwki&Osmdan, 2a13) al |l of

It has been suggested that there is a need to improve the image of ICT professionals,
highlighting the diverse, muidisciplinary, businessriented opportunities afforded

by the professionThis should betargetedat all stages othe pipelinei from
schoolchildren, to students, to graduates, to experienced workers in other professions,
to the unemployedThis message needs to be communicated waely is important

that everyongeven people not working in ICTecognise the diffrent role now being
undertaken by ICT workers.
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The recent code.orgvideo f eat ur i ng the | i moekstarg jse a't
one recenaaind very successfixample of thiggarneringover twelvemillion views

on YouTubein under two weeRs Although this targeted the specific field of coding,
rather than the wider ICT profession, it has helped to reinforce positive messages
about working in ICT However, effecting cultural change takes time and effort, and
many more initiatives will be reqed to achieve any kind of meaningful and
prolonged success

Increasing the supply otskilled practitioners

Many economies are experiencing shortagessKileed practitioners. Increasing the
supply of ICT graduates within the tertiary level educatiostesy is one solution to
the above problem, but in practidée time taken for a student to pass through the
process is typically -3 years Moreover, the scalability of the current educational
system is limited. To address this challenge, governments andustry are
contemplating alternative mechanisms to addresethesdiateshortage of ekilled
practitioners, such athe provision ofintensive industrdriven courses addressing
particular employer demands. Such courses are typically targeted at young
unemployed as well as experienced workers looking iskiteto meet emerging
requirements for-skills in the workplace.

Dr Jonathan Liebenau of London School of Economics presents an alternative to
focusing on increasing the supply sidéebenauet al 2012) Rather than increasing

the number of ICT practitioners, and certified training facilities, Liebestaual,
recommendbetter useof existing skilled personnel. In order to achieve this, he
recommends:

1 Promoting seHearning and irhouse trainingand harnessg the benefits by
fostering more extensive utilisation of developing skills

1 Emphasising the coordination, -govention and multiplier effects of ICT in
adapting business routines.

In essence, the proposed focus is on establishing a workforce that is capable of
adapting to the changing market conditions and the expectations dbyensp
thereby supporting firms in harnessing ICT for productivity gains and innovation.
Such changes will require significant cultural changes in the workforce and an
underlying educational infrastructur exampleMOOCS) to facilitate the required

level of selfskills learning.
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European initiative:Grand Coalition foDigital Jobs

On 45 March 2013, the European Commission launched the Grand Coalition for [
Jobs, a largecale multistakeholder partnership, with the aim of increasing the senaply
of digitally skilled professionals and to better match supply and demand of digital Bkl
focus of the coalition is on concrete actions that can be implemented in the short tef
high local impact, building on and scaling upguing pogrammes and best practices.

The objectives of the actiomsclude

1
1
1

=a =

Improve the image and attractiveness of ICT careers

Offer training packages etdesigned with the ICT industry

Offer more aligned degrees and curricula at vocational and universityeléweation
that will respond to the needs of students and the industry

Improve recognition of qualifications across countries by stimulating-upkef a
European certification scheme for digital skills of ICT professionals, based g
existing eCompetene Framework

Reduce labour market mismatches by stimulating mobility
Stimulate digital entrepreneurship by liaising wkartup Europe, a single platforr
for tools and programmes supporting people wanting to set up and grow welpst
in Europe
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Reflecting the importance dghereach and ambitionf the Grand Coalition initiativeit was
launched at an event in Brussels hosted by President Barroso, Vice Presidents Neel
and Antonio Tajaniand Commissioners Laszl6 Andor and Androula VasesiliThe succes
of the initiative however, is entirely dependent on the level of traction and support
acquires from stakeholders in industry, academia, and government. At the launch 4
number of organisations made pledges to create ICT jolos teaining opportunities
However, these initiatives will not be funded by the Commiskititey are entirely industryj
driven.

Following an open tendering process, in Q4 2013, a consovtmstasked with facilitating
the realisation of the goals of theoalition, helping to identify best practices, 4
communicate and scale successful initiatives across the rddammever,its success wil
depend entirely on the support of the many stakeholders involved.
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National initiative: TechSkills Partnership (UK)

In the UK, an industyed consortium, Tech Skills Partnership, is responding to a (tendé
call from the UK government to create jobs, raise skilisrze economic growth and bid fg
funding through a new initiative, tHemployer Ownership of Skills Pilot (potentially wor|
up to £340m in matched funding). The consortium includes organisations such as Acg
BT, O2, Microsoft and other large and small organisations.

The proposals are likely to focus on the followingrfareas:
9 Establishing an increased pipeline of talent
9 Setting new standards for apprenticeships

1 Enabling employers to define and recognise the educational courses and traini
value

9 Creating an effective skills ecosystem for the information economy
(Seewww.techskillspartnership.cofor more details)

If successful in their bid, this could provide a useful example for other countries face
similar challenges.

Primary andsecondaryeducation

Improving ICT education is key to improving the pipeline efkdled workers in the

longer term. If children are discouraged from learning ICT at school, it withdne

difficult to encourage them to consider a career in ICT in the future. Moreovenm, give

| CT6s i mportance to all/l compani es, not jus
children should be encouraged to acqtlerelevantskills and knowledgén order to

foster economic growth.

In examining the teaching of IT to primary and seconéaiycation students,racent

reportr emar ked t hat Ai nformatics education,
sorely lacking in most European countries. The situation has paradoxicaemed

since thed’0s andB 0 ¢lrdormatics Europe & ACM Europe Working Group, 2013)

In this respect, it is important to differentiate digital literacy (a set of basic skills
providing fluency inthe use of computer tools and the internet) from informatics (the

science behind information technology, and a ecdbssiplinary field underlying
todayds scientific, e n gencompagsingncgncepts sliche c o n o n
as algorithms, data strures and computational thinkingBy focusing on digital

literacy, there is the risk that society will be skilled in consuming technologies, but
incapable of building on and developing new technologies, thereby posing a threat to
Europeds c ond welibeiegdgivem dhe rriicali importance of IT. To

counter such threats, the afore nt i oned report argues that
mu st become, along with digital |l iteracy,
However, thereport also recognisesdt the currenshortage of informatics skills

among teacherseriously impedes plans to teach informatics at schools, and therefore
suggests varioukick-start initiatives aimed at encouraging links between industry

and schools to provide the necessaiijssto teachers.

The problem of schoaurriculathat fail to provide a solid understanding of ICT is a
common issue, not unique to Europe, and many countries are now embarking on new
initiatives to change the situatiom the US, less than 5% of-K2 (kindergarten to


http://www.techskillspartnership.com/

agel?2)schoolchildren are exposed to computer science prograifitodzen, 2013)
However, in the absence @frmal schooleducational initiativesmany independent
initiatives havebeen launched byndividualspassionat@boutbringing changeto this
domain, such aSoderdojoand Code Club World

However,some moves into formal education are taking place at anryeueiger age.

In Estonia, a new program called Progetiiger (Programming Tiger) has been launched
to teach all children betweer™Igrade and 12 grade a basic understanding of
computer programming, and knowledge of how to create their own web and mobile
applications.The teaching occurs either in classes or in hobby clubs. In the pilot in
2012, 30primary school teachers completed the trainingrse and more teacher
training wa planned for 2013. The organization operating the courses (Tiger Leap
Foundation) now also provides courses to facilitate teaching of technology at
kindergarten.

The UK govenment has also recently announced its intentiadramatically alter the

Computing curriculum in schools in 201«ith the intention of teaching children in

Key Stage 1 (agesb) how t o fAcreate and debug si mpl
what algorithmsa r e 0 . I, ACM dne@ code.Brg haveecently announced a

partnershigo promote the teaching of informaticsdbildren in US schooléRoizen,

2013) and the Computer Science Teachers Association (CSTA) has a number of
initiatives in place notably the Computer Science Principles coursmed at

addressing the current gaps.

A 2011 study of international education programniésnes, 2011passessed the
current state of education in each coun8gme key findings include:

T1srael was r egar digobus&empiiter Sciemceg high $clmoel mo s t
progr am i nithtthe eurrioulom reakiving regular updates

1 In India, computing educatiowas not mandatory, andvas an elective for
children in 9" grade (approx. age 14but there was no formal curriculufor
1°-8" grades{Update: to address this gapnew Computer Science curriculum
for K-12 schools was published Hye Indian Institute of TechnologyBombay
in June 2013lyer et al., 2013)

1 South Korea was identified as having a long tradition of teaching computing in
schools. Computing Science was being taughapproximately onehird of
middle and higtschools.

Continualre-skilling / Lifelong learning as a requirement

Jacques Delarw r o the coritept of learning throughout life thus emerges as one of
the keys to the twentfjirst century. It goes beyond the traditional distinction between
initial and cantinuing education. It meets the challenges posed by a rapidly changing
w o r (Delars, 1996)

ICT continually reinvents itself new hardwag, new software, new platfornagd it

is this rapid pace of change that hediive innovation and increased productivity in
organisations. At the same time, these changes also demand new skills from ICT
practitioners. Interestingly, many graduates have high expectations of receiving
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training in their first jobs, and often the typgtraining that is offered by employers is
perceived as a point of differentiation for gracisdSmith and LaVelle, 2013)

However, over time, most ICT practitioners develop a suite of skills and knowledge

that help to keep them employed. As a consegegit is rare for employers to offer

additional training opportunitieso experienced professionals. Given the dynamic

nature of ICT, it is possible that this mindset will have to cha@Ggasig Barret{ a

former chief executive officer dhtel Cormpration f amously remar ked th
|l ife of an engineer, software or hardwar e,

Many organisations currently rely oreplenishing their skillses through the
recruitment of new graduates. However, if offshoring of lelegel positions
becomes a more common occurrence, the availability of fresh talent will décline
potentially impacting on the need for-gkilling of existing practitioners or increasing
reliance on outsourcingWhereas traditionally engineers may have moved into a
different role after a period of years (in some cases, a managerial role), this will not
always be possible in an economy that is cwtitinually expanding. For this reason,
workers will need to continually update their skiiisto remain competitive.

In the past, the task of remaining skilled was complicated. It depended on employer
wanting to provide funding for trainingn some caes they werenwilling to do so,

on the grounds that may have increased the probabilitytbé employedeaving the

firm. With the increasing availability of online education (particularly MOOCs) and
equally importantly, the increasing levels of reatign of such tuition, it is probable

that ICT practitioners will have access to an unparalleled array of educational
resources. However, it is also likely that keeping oneself up to date will become a
necessity demanded of all practitioners in order maaia competitive.

Expectations of academia versus industry

Some industry voices are critical over the qualityesfiary educatiorgraduates due

to the difficulties experienced when graduates transition from university to industry.
There have been manyusies in this domain. The followintable, adapted from a
presentatioly Leeuwen(2009),highlights many of the key aspects:

UNIVERSITY focus INDUSTRY focus

Computer science Software and systems engineering
Concepts of the present and the futurel Concepts of the present

Knowledge and academic skills Skills in the technologies being used
Frontier research Concrete results

Table 8: University versus industry focus

There are also many questions to be answered regarding the quality of graduates. For
example,the World Economic Forumand Boston Consulting Groupeport (2011)
suggests that due to the uneven quality of education systems, only 25% of Indian and
20% ofRussian professionals are currently considered employable by multinationals.

The European Commission recogsisas key the improved industry/academia

alignment and there have been numerous reports and events calling for closer
collaboration between thewt sides. More recently at the meetingof the
Competitiveness Council in Vilnius (July 2013), the Lithuanian research and
education minister Danius Pavalkis (chai o f t he ¢ o uticnotiforthe r e mar Kk ¢
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education system to formulate what kind of fpssionals they will pregre, but the

ot her w a yndustny shoutddsay exactly what skills people should have in
t hei r aThisnaomamegt d&inderlines the belief that closer collaboration between
industry and academia is an important factor in tagkthe shortage of young people
with business knowledge as well as scientific and technical skills.

However, the situation is complex and thereuslikely to be apanacea for
A1 mpr ovi n gbetaden igdastne educators and studdrts example:

1 Scloolleavers are not alwaybestinformed about the type afiniversity
courses that are most likely lead to future job success. As such, dif§icult
for universities to market and develop courses in emerging domains such as
dig dat@dandt h enteridet of thing§ or indeed in combination degreesg(e
Finance/ICT) A consequencef this is thathe courses employers rate highest
are unsuccessful in attracting adequate numbers of students. In this respect,
actions to create an international ramki of ICT-related university
courses/establishments (based on graduate employability rates, salaries, etc
similar to the existing MBA course ranking schejnesight help school
leavers to identify relevant courses with good employment prospects.
Similarly, initiatives to increase awareness of relevant emerging careers in
ICT to students and school careers advisors might help to increase uptake on
such courses

1 Historically, many employers provided graduate training programmes to help
transition graduates tim the workplace effectively. The availability of such
programmes, particularly in Europe, has declined substantially in recent years,
leading to some commentators in academia remarking that current employer
expectations are unrealisti;m that employers »@ect fully workready
graduates, capable of delivering margetlity solutions. This, in turn, raises
the question of the extent to which universities should even be attempting to
creat er eflandoyrok gr aduat es rat her t han
corceptual, theoretical groundirig student® What in essence, sahid be the
role of an academic educatioibre specifically, somgeoplequestion the
importance of providing students with a broad education which has an
enduring quality and which will hopalfy facilitate students in the lifelong
acquisitionof skills, rather than focusing on providing students with the most
in-demand ICT kills that may be oubf-date, by the time the student
graduates.

Resolving these differences of opinion is importart.pfesent, some employers in
Europe appear to be offshoring certain eiéryel jobs to loweicost economiedue

to their concerngver the availability of relevant ICT skillswhile this provides m
opportunityfor firmsto reduce costs in the shaerm it also has repercussions on the
sustainability of thelCT skills pipeline in the longer termIf graduates are not
provided with the opportunities to develoglevant experiencen entrylevel roles,

they are unlikely to possess the knowledge and expei required for more
experienced rolem the future This in turn,has the potential to exacerbabe supply
problem further as future computing students are dissuaded from entering the
profession due to concerns over possible prospects for emplopmegnaduation.
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For this reason, closing the gap between the expectations of employers and academia
is essentiak.g. better understanding and alignment of the roles played by academic
education and workplace training; the engagement of employers inrsinesin

defining curriculum and providingguest lectures, placementaterview practice
careers talkandmentorirg.

Vocational education / apprenticeships

A McKinsey report (2013) examining the global transition from education to
employment foryoung people, identified that 60% of yostbelievet h a tthe@ n
trainingd and handson learning are the most effective instructional techniques, but
less than half of that percentage are enrolled in curricula that prioritise such
techniques(McKinsey Center for Government, 2013n this respectproviding
adequate guidance and information to students at the time of selecting relevant
courses is likely to prove useful in closing this gap, and would also most likely
increase the number of students choosing some form of vocational education
(assumingthe supply was available)Although not specific to ICT vocational
education Figure 2 highlights some of the challenges confronting vocational
educationnamely the fact that even though more people view vocational education as
helpful for getting a jopit is perceived as being less valued by society. Educating
parents and students the nature of moderday apprenticeships is likely to prove
worthwhile in creating more positive views of such schemes.

Figure 12 Attitudes to vocational education (Source: McKnsey Center for
Government, 2013

In contrast, apprenticeships are often viewed positively by employers. A recent ICM
study revealed that employers in Englarmhsideredapprentices as 15 percanbre
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