TABLE OF CONTENTS

HIGRIIGRES. ........cooiiiiiiiic ettt ettt ettt ettt et te et ese et et ete et eseeb e st ete s ete et eseebessete s ese et esseteesetesteasereenetees 13
Chapter 1. Recent Developments and OUIOOK .................cccooviiiiiiiiciciceceeeeeeeeee e 23
INETOAUCTION ...ttt ettt ettt et e et a et e et ettt et as et e e e et e e et en e et e et e s eaeetennenin 24
TRE ICT SUPPIY SECLOT......oviviiiiiieieeeeete ettt ettt ettt ettt ettt et e st s ettt s e st s et es e s e s es et es et ensesessanees 25
ICT INATKELS ...ttt ettt ettt et ettt et e e et e e et et et et e st et et s et e et et ettt er ettt et e et e enn 44
THAAE ... ettt ettt ettt ettt ettt a b2ttt a b s b1t a et s e s st s st et e bt s sttt se bttt es e b ne s et et et ens s st enees 46
ICTs and €CONOMIC PEITOIMANCE. ..........ccvoiiiieiiee oottt e e eae e 56
COMNCIUSIONS ...ttt ettt ettt s et et et e s e ese s e st es et et eses e es e s s ese s et e b e s s eses s et e s essesessese s ene s essese s enenns 61
INOEES ..ottt ettt ettt et ettt e et e e ke e et e e bt e b e esbees s e ekt h e e bt s been b e R b e Rt e ke e he et e e beenbeen b e etbeenseeaeenbeenbeenbeenbeaneenreenne 63
REFEIEICES ..ottt ettt ettt ettt se s ss et e s ese et e s e s e s e s s e s e s e st es e s e s s ess s e s ne s s et e s s et st eneens 64
Chapter 2. Globalisation of the ICT Sector and International Sourcing of ICT-enabled Services........................ 65
INETOAUCTION ..ottt ettt ettt ettt ettt et et ettt a2 e et e st et et e s e et e st et et ess et ese et esees et es et ess et esseseseasenn 66
GlobaliSation aNd TrAAE ..............c.cooviiiiieeieee ettt 66
FOreign dir€Ct INVESTIMENT.......oiiiiiitiiiietct ettt s ettt s et b et e bt e bt s et bt es ettt ene e 73
Mergers and ACQUISTTIONS .........c.oouiiiiiiiee ettt ettt ettt ettt eae st e ettt et et e et e eaeete et e ereeneenseneens 76
China and globalisation: trade, FDI and MEAS .............ccociiiiiiiiiiiieiiieteeiee ettt es e es et s e eae s 81
ACHIVITIES Of AffILIATES ..ot ettt ettt ettt ettt 84
International sourcing of IT and ICT-enabled bUSINESS SEIVICES...........c.ccvvviiiiiieeeeeeeeeeeeeeeeeeeee e 89
CONCIUSION ...ttt ettt ettt ettt et et a ettt e et et e et e st et et et et e s e et et et et et e et et et et et et eae et easeae s eaeane 98
IN DTS .ottt ettt ettt et ettt et b e et aeeeetbeeeah e eheeeahte e ateeeabeeeabe e e tteeetbeeetaeeenheeetae e s teeenbeeenbaeentaeeenreeenseeenneeens 100
REFEIEICES ..ottt ettt ettt ettt ettt s ettt sttt ettt ettt ettt ettt et eneens 102
Chapter 3. E-business DEVEIOPMENLS..................coovioiiiiiieiiieeiieeeeeteeee ettt seese et s s eeeses sttt s s s sess s eseseas e seseees 105
INEEOAUCTION ...ttt ettt ettt ettt ettt ettt e et e et e et e e aeeteeasenseaseas e st e s e s e s e s et e s s eseeseeteeseaneanean 106
Adoption Of ICTS fOr DUSINESS PIOCESSES..........ocviiviceieeieeeeeee ettt ettt es e ans 110
EArly USE Of @-DUSINESS .......ooiviiiiiiiieeeceee ettt ettt ettt ettt es ettt nn s 112
More mature e-business applications: internal and external ICT-enabled process integration............................... 121
The IMPACE Of @-DUSINESS ..ottt 131
COMNCIUSION ..ottt ettt ettt ettt ettt e s s e s e s e st es e s et e e s es s es e s e s s et e s e s s es e st ese s estesessese s eneesessese s enenes 134
1o £SO OO T OSSP PRSP RPN 135
REFEICICES ... ettt et et et e et e e et e ettt et et ettt et e et eneeneanean 136
Chapter 4. Use of ICTs by Individuals and Households...................c.ccooiiiiiiiiiiiiiicceceee s 141
INETOAUCTION ...ttt ettt ettt ettt se ettt a et e s e a et et s e s e et e st es et ess s e st et e st ese s ene s ess et et ese et essenis 142
SPEEA Of AIffUSION........oiieiieieeeeeee ettt 142
Connection via broadband and WITEIESS ...............ccciiiiuiiiiiiiiieietee ettt 145
Determinants of ICT diffuSION .............cocooiiiiii ettt e 148
PatternNs Of INTEIMET USE .......c..cuiiviiiitiiiitiieii ettt ettt ettt ettt s ettt et s ettt bese s e st s et ese s ess s eseese s es e s ess s et ese s essens 156
Revisiting the digital diVIAE .............c.ooooiiiii ettt ettt ettt 167
COMNCIUSION ..ottt ettt ettt ettt e s et e st e s es e s s e st es e s et e s e s s es e s s ese s es e s e s s esessese s estesessese s ene s essese s enenes 170
1\ o] £SO R OO TP UOUP PRSPPI 172
REFEICICES ... ettt et e e et et e e ettt et et et ettt e et e et eneeneenean 173
Chapter 5. DIGItal DEIIVETY ............ooiiiiiiiieeeeeeeeee ettt ettt ettt ettt ettt eteene s enn s 177
INEEOAUCTION ...ttt ettt ettt ettt e s ettt ae s e s e s et e st e s st e et et et e s st e st et e st ese s ess s e et et ese et essens 178
Digital delivery over the Internet: Internet USAZE PATLEINS .............c.ovoviiiiieiiiieieeieeeeeeiee ettt 179
Peer-to-PEEr diital AEIIVETY ........cc.ooviiieeeeeee ettt ettt ettt ar et 187

© OECD 2004



OECD Information Technology Outlook 2004

Digital delivery Of DUSINESS SEIVICES. ..........oovoiiiiiiiieieiiceieet ettt 196
Digital delivery Of REAITNCAIE ...............ocvovieeeeeeeeeeee ettt ettt ae e 204
CONCIUSION ..ottt et et ettt et ettt ettt ete e e ees et ettt 211
IN O S .ttt ettt ettt e ettt e e ettt e e et tee e ettt eee ettt ee e attaee e e thaee e e nhateee ettt eeeashteeeantateeaanttteeeessteeeeannseeeeannateeeetnaeeeans 213
REFEIEICES ... ettt ettt ettt ettt ettt n 214
Chapter 6. ICT SKills and EMPIOYMENL ..............c.ccooviiiuiiiieieieeieeeeeeeee ettt ettt as e eae e st eseneerenea 217
| FoL0 deTe [0 T 1 Lo) o NN TR 218
ICT skills: where in the economy are they fOUN?...............cccooviiiiiiiiiiccec e 218
ICT skills: how to get them and put them t0 WOTK ...............cooiiiiiiiee e 233
Conclusion
Notes ............
References
Chapter 7. Emerging Technology APPLICAtIONS ................c.ooviiviiviiiieiieiiiceeeee ettt 261
INETOAUCTION ...ttt ettt ettt ettt a e ettt e ettt e et e tt e st et et e et e et e e e eaeeaseaeeseensertensenseasersesenean 262
INANOLECNOIOZY .......oovvieiiieeeeeeeeeeee e ettt ettt ettt ettt ettt e et es e enenea 263
G COMPULING ...ttt ettt ettt et et e et ettt e et e et et e ete e st ent et et et e et e eaeeaeesseseessereensersensensenseseseeneas 267
New tracking applications: Radio Frequency Identification ................c.occooiiiiiiiiiieieceeeee e 272
WITEIESS fIAEIITY (WIFT) .....oiveieiiieeceee ettt ettt ettt et e e et e e et et et e et e es e eneeneeneentens et et eteeaeenes 275
ANti-SPAM tECANOIOGIES .......oviiiiiiieii ettt ettt ettt ettt s ea e es et s et eaesese e 279
[@0eY (Yol 1T T=1 o) o RO PROTOTO 283
RETEIEICES ... ettt ettt ettt e et ettt et ettt ettt ettt ettt ettt 284
Chapter 8. 1CT POliCY DEVEIOPIMENTS .........coouoviiiiiiiiiiiieiic ettt ettt 285
DEVEIOPMENTS SINCE 2001 ..ottt ettt ettt et ettt ettt 286
ICT policy environment...................... 288
Specific policies and programmes ... .. 289
1y o X=T0 E=1 I o] o) (= OO 297
Policy assessment and @VAlUALION ..............cc.oiiviiiiiiiiic ettt ettt ettt ettt ettt et se et s eseesenea 299
[@0e] (Yol 1T T=1 o) « OO TR PR 299
Annex A, ICT and INEEINEL FIIMIS..............ccoociiiiiiiiiiiieceeeeeeee ettt ettt ettt et e et eeteereeteeteereerseneersersensessens 301
Annex B. Methodology and definitions .. .. 329
ANNEX €. TADIES........cooieeieeeeeeeeeeeeeee ettt ettt ettt et ettt ettt ettt et ettt ettt aans 333
List of boxes
Chapter 2

2.1. Non-trade modes of industrial GlobaliSAtioN .................c.ccooviiiiiioiieieeeeee e 74
Chapter 3

3.1. Defining and measuring electronic business at the OECD.................. .. 110

3.2. OECD business usage of ICTs in the Networked Readiness Index .. 122

3.3. Operational ICT-based co-ordination between Japanese COMPANIES ...........c..cccceeveeviiiiieiieeeeieeeeeereenenns 127

3.4. E-buSiness SOftWare SOIULIONS ............coiiiiiiiieeeeeeeeeeeeeee e ettt ettt 130
Chapter 4

4.1. Ageing populations and ICTS. .........c.ocooiiiiuioeeeeee oottt et et ne e 153

4.2. France: a specific diffusion pattern of ICT compared to other technologies...............cc.cooooveiviiiiiiieicnn 169
Chapter 5

5.1, Data ON INTEINET USAZE ......ooouiiiiiiiiiiii ettt ettt ettt e e et e et e e e bt eeeaeeesabeeesbeeebeeeesbeeenseeeabeeenseeanneas 180

5.2. FOrms of P2P fil€ SNAING ..........cocviiieieeeeeeeeeeeeeeeeeeeeeee ettt ettt reens et na e aeas 188
Chapter 6

6.1, DEfiNING ICT SKIIIS......cocuiiiiiiiiitii ittt s ettt s s s s eseiens 219

6.2. Women, minorities and older workers in the IT WOrkforce ............c.ooviovioioeoeeeeeeeeeee e 231

6.3. Shortages: what are they/how can they be measured? ...............c.ocooioiiiiiiiiceceeeeeeee e 234

6.4. Survey of returning IT workers to Bangalore, INdia.................occooooiiiiioiiieceeeeeeeeeeeeeeeeeeeee e 243

6.5. Detailed profiles of UK users of on-line recruitment Sit€..............c.ccoooviviiviiiiiiieceeeeeeeeeee e 252

© OECD 2004



Table of Contents

Chapter 8
8.1, OPEN SOUICE SOTWATE ........ocuiiiiiiiieiiieieeeeete ettt ettt ettt ettt ettt etseas e s as st et et e ese et e eaeeseeseeseeaeeneens 293
8.2. Recommendation of the OECD Council on Broadband Development...............c..ccoccoeveeiiiiiiieeceeeeeene 295
8.3. ICTs, e-business and SMEs: Key policy recommendations...............cccocooviiiiiiiiiiniiieieieieieeeeceeeee e 297
Annex boxes
A.l. Identifying the top ICT fIIMNS ........c.ocoiiiiiiii et 301
A.2. The tranSition T0 SEIVICES .......cvcioiieieviiieiiiieet ettt ettt ettt ettt s ettt b st st e s et ess s essese s s s essese s eneee 311
A.3. Communications, content and CONVEIZENCE .............cooveuieveuieeeeeiieeeeeeeeeeeeee ettt ettt eaeane 315
A.4. Methodology used to identify Internet firms 317
C.3.1. Business ICT diffusion in selected OECD countries, 1994-2003 survey methodology ............c.ccccceviiririnnne. 350
List of tables
Chapter 1
1.1. Trade in ICT S€rviCeS, 1996-2002 ............cocciriiiiriiiriietiietieteee ettt ettt et se s ss st ese s st s et ess s ess s essese s eseeee 55
Chapter 2
2.1. Annual growth in electronics goods trade and production, 1992-2001 ...........c.ccc.ccoeiriieierinieieei e 67
2.2. US intra-firm trade in ICT 00dS, 2002 ............coiuiiuiiieeeeeeeee ettt ettt ettt ettt ere e eneenas 72
2.3. FDI inflows into China and Hong Kong, China, 1991-2002 .............ccccioiiiiiieieeeeeeeeeeeeeeeeveee e 83
2.4. Mergers and acquisitions involving China and Hong Kong, China, 1990-2002..............ccccocovieieieiinieierinnen. 83
2.5. ICT sector foreign affiliates operating in the United States, 2001 ................ccoovveveieviecreceeeeeeeeeeeee e 85
2.6. US foreign affiliates operating overseas, 2000..................ccvoiiieiiieeerieieieeee ettt ettt 86
2.7. Foreign-owned enterprises in Sweden’s ICT Sector, 2001 ..........c.cccooviiioioiieeeeeeeeeeee e 87
2.8. Country of origin of foreign-owned enterprises in Sweden’s ICT sector, 2001 .............coccceeveieriereiriererienns 88
2.9. IT and business process services involved in offShOring................c.ocoooiiiiiiiiiiic e 90
2.10. Difference in exports reported by India and imports reported by various importers.................cccccevveven.. 94
2.11. The dynamics of offshoring in the offshore 10cation.............c.ccooiiiiiiii e 95
2.12. India’s offshore IT and business process outsourcing services players..............c.ccococvevoverireeeeeeceeereeeenes 97
Chapter 3
3.1. Use of the Internet to search for or provide information, 2002 or latest available year .................c.............. 112
3.2. Percentage of firms using Internet for banking and financial services, 2003 or latest available year 113
3.3. Percentage of enterprises with more than ten employees having received on-line payments
fOr INtEINETt SAIES, 2002.........iiiiiiiiiiieteieeet ettt ettt ettt bbbttt eb st b et e et 115
3.4. Type and geographical destination of e-commerce, 2002 or latest available year.................cc.cccoooveinnn. 116
3.5. Placing and receiving orders over the Internet in Australia and Canada, 1999-2002 ...............ccccceevverenrennnne. 117
3.6. Integration of orders with backend system by sector, EU5, 2003 .............c.ccooveiiviieeeeiieeeeeee 124
3.7. Business use of ICT technology in production (2003) and of on-line technology in RED (2002) ... 126
3.8. Percentage of firms carrying out certain functional inter-firm ICT integration .................c..cccoo..... 129
3.9. Internal and external integration in the German automotive and distribution sector, 2002-03 ................... 129
Chapter 4
4.1. Pace of diffusion for selected goods in selected OECD COUNLIES.............cooveveemeeeeieieeeeeeeeee e 144
4.2. Workforce participation and future Internet use in the United States, March-May 2002............................... 156
4.3. Influence of levels of income and education on Internet access in the United States, 2001 ........................ 157
4.4. Locations used by adults to access the Internet for personal use in the United Kingdom, 2000-03............ 158
4.5. Adults’ Internet use by site in Australia, 1998-2002..............c.ccoiiiiiieiiiieieicee ettt 158
4.6. Household Internet use, by location of use in Canada, 1997-2002...............ccoooveviieceeceeceeeee e 159
4.7. Frequency of Internet use by location in the Netherlands, 2002 159
4.8. Frequency of Internet use in Finland, 1996-2003 ...............cocoiiiiiiiiiieiceee e 159
4.9. Influence of Internet use on leisure time use of media in the United States, 2001-02..................cocvervennenn. 166
4.10. Reason why Australian households were without a PC or Internet access, 1998-2002..............cccccoevrverernnn. 166
4.11. PC and Internet differences in penetration rates, top vs. bottom income quartiles and deciles................. 168
4.12.  Gini coefficients according to product diffusion rate for selected goods in France.............c.ccccccoceirieennnine 169
Chapter 5
5.1.  Examples of digital AEIIVETY ..........oc.ooiiiiiioiiiee et 178
5.2. Rankings of Internet activity for the United Kingdom, the United States and Australia .................c.c.ccooo.e.. 181

© OECD 2004



OECD Information Technology Outlook 2004

5.3. Top five computer and Internet sites in the United Kingdom and the United States, January 2004........... 181
5.4. Use of the Internet in selected EU countries, APril 2002 .............ccoooviiiivieieiececeeecee e 183
5.5. Categories gaining in importance in England, Denmark and France, April 2001-April 2002......................... 184
5.6. Top ten UK and US shopping and classifieds sites, January 2004 ..................cccocoovevoiieiiveeieieeeeeeeeee 184
5.7. Local competitiveness index (LCI), yearly averages, 2003 .............ccoovviieieeeceeeeeeee e 185
5.8. Distribution of P2P users in OECD countri€s, 2003 ............c.ccocevioiiiieiiieieeeieeeeeeeetee et eneais 190
5.9. Change in share of global P2P user base, January 2003 to January 2004 ................ccccocveveviuereierereeieseneeeeeas 191
5.10. Size of traded fil€S, 2003 .........ccooiiiiiiiiiieee ettt b et r et er s 193
5.11. French Internet users having downloaded free music, movie or software files over P2P networks, June 2003.. 195
5.12. Digital delivery of DUSINESS SEIVICES ..........c.covouiiiiieeieeeeeeeeeeee et 203
5.13. Digital delivery of goods and services by domain: current status and potential... .. 207
5.14. Digital delivery routes and infrastructure reqUIr€MENTS ............ccocooiuiiiiiiiiiiiieeeeee s 208
Chapter 6
6.1. Europe: classification of industries according to their intensity of broad ICT skilled employment, 2002.. 222
6.2. Top 70 high intensity industries in the US classification under the broad and narrow definitions
of ICT skilled employment, 2002............c.ccociiimiieieeeeeeeeeeeeeeee ettt enenes 226
6.3. ICT equipment in upper secondary schools, 2001............... .. 236
6.4. Use of ICT equipment in upper secondary schools, 2001 ..............c.cccoceviieeieieeiceeeeeee .. 237
6.5. Average number of students per computer by type of school in Japan, FY 2001 and 2002 .......................... 238
6.6. Migration flows in and out of Australia, IT managers and computing professionals, 1997-98, 1999-2000.... 244
6.7. Foreign workers entering Canada under the software programme by country
of last permanent residence, 1997-2002 (FIOWS) ........c.ooiiuiiiieie oottt 244
6.8. Number of work permits issued to permanent and temporary IT managers and engineers in France,
FOOG-2002........eeeeiiieeiie ettt ettt ettt ettt et e e e ta e et he e e bee e tae e tteeeabeeeaht e e nteette e tbeeenseeebaeeteeeenneeeabeeenraeanns 245
6.9. Regional shares of total work permits granted to IT specialists in France, 1999-2002.............c..cccvevverennnn. 245
6.10. Recommendations for IT CARDs by the Korean Ministry of Information and Communication,
2000-OCLODET 2003........oiiieiiiieietee ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et sttt easeaeas 248
6.11. Number of specialist permits issued in Norway, 1995 2002 ...............c.ccociririeiiieieieiieieeeeeeeeee e 248
6.12. Top ten Internet recruitment sites in the United States and the United Kingdom, January 2004 .. .. 251
6.13. NORAS results by sector of employer and type of aCtiVity .............c.ccocviiiiiiiiiiiiiicceeeceeee e 253
Chapter 7
7.1. Main functions of grid COMPULING............ccooiiiiiiiiiie ettt 268
Chapter 8
8.1. Summary of OECD country ICT policy responses, 2003 ...........c.ccoooiiuiimieieieeeeeeeee oo 286
8.2. Summary of OECD country ICT policy reSponses, 2001 ...........cc.ccvoiiiiveeiieieeieereeeeteeee et 287
List of annex tables
A.1. Country representations in top 250 ICT fifMS...........c.ocviiiiiiiiiiicecece ettt 303
A2, TOP 250 ICT fIIMS DY SECLOT. ........cviiiiieeeieeeeeeee ettt ettt ettt e ettt enens 305
A3, TOP 50 ICT FITINIS ...ttt ettt ettt s et te s se st se b ese s ese e s e s es e s eseesessese s eneesesseneeens 308
A.4. Top 10 communications equipment and SYStEMS firMS ..............ccooiiiiiiiiiccceeeeeee e 309
A.5. Top 10 electronics and COMPONENTS FIIMNS ............ooviiiiiiii oottt 310
A.6. Top 10T equipment and SYSTEMS fiIMNIS..............c.oouiiiiiiiiieeee et enens 312
A7, TOP 10 IT SEIVICES IS ......cooiviiiiiiiieceeeee ettt ettt ettt e ettt eaeen et eneeseaenaens 312
A8, TOP 10 SOFtWAIE FITINIS ... .ooviieiii ettt ens 313
A.9. Top 10 telecommunication services firms.. .. 314
A.10. Top 50 Internet firms..................... .. 316
A.11. Top 50 Internet firms by sector ...... .. 318
A.12. Top 50 Internet firms DY @CHIVILY .....c.coiiiiiiiiiiic ettt es et aenas 322
A.13. Primary SIC and activity of top 10 ICT firms DY SECLOT..........c..cioiiieiiieieceeeeeeeeeeee e 324
C.1.1. OECD trade in ICT 00dS, 1996-2002 ...........c.cccveiiiiuiereeieteeeeeeeeeeeeee ettt ettt as et s et ean e 334
C.1.2. OECD trade in ICT 00dS, 1996-2002 ...........c.ccoeiriiuiieiieiiietieieteeieet ettt ettt et se s st ese st esessessesessesesseseeseneas 334
C.1.3. OECD trade in communication equipment, 1996-2002 ..............c.ccuovuiiuiiieieeeeeeeeeeee e e 335
C.1.4. OECD trade in computer and related equipment, 1996-2002..............c.ccocoevviiiviieeieeieeeeeee e 336
C.1.5. OECD trade in electronic components, 1996-2002 ................cccoouiieuiiririeieieieieieteeie et eene e 337
C.1.6. OECD trade in audio and video equipment, 1996-2002 ...............coocvevuiirevieieeeeeeeieee e 338

© OECD 2004



Table of Contents

C.1.7. OECD trade in other ICT-related g00ds, 1996-2002..............cccocooviiiiiiieiiiieieieee e
C.1.8. OECD trade in software 800ds, 1996-2002 ..............c.ceuiirieiiuiiieieieiieteieteietet ettt es e esees s sesees
C.2.1. ICT goods trade as a share of total trade, 1996-2002 ...............c.ooiiriiiiiiiiieieii e
C.2.2. ICT goods export/import ratio, 1996-2002 ..............ccocoiveuirreiiriieeeeiee ettt ettt ettt eae e
C.2.3. Revealed comparative advantage in ICT g00ds, 1996-2002 ..............cceoiuiiriiiriirieieiiieieeieeee e
C.2.4. Grubel Lloyd Index for ICT goods trade, 1996-2002 ...........c..ccooeiviieiiiioieeeeeeeeeeeeeeee e
C.2.5. Worldwide FDI, cross-border M&As and activities of affiliates, 1990-2002...............ccccooevieirieirieieriieeenen.
C.2.6. ICT-sector cross-border MGAS, 1995-2003.........cccoovrviueiiirinieeinieieeineseee e
C.2.7. Completed ICT-sector cross-border M&As by industry, 1995-2003
C.2.8. Completed ICT-sector cross-border M&As by industry, 1995-2003
C.2.9. Completed ICT-sector cross-border M&As by country of target, 1995-2003.............cccoeiieieeririeieiseeennns
C.2.10. Completed ICT-sector cross-border M&As by country of bidder, 1995-2003.............ccccooeieieiiiieiieiieee
C.2.11. China’s trade in ICT g00dS, 1996-2002 ............c.cceiiiiiieiiiieieieeit ettt ettt ettt ettt b et eas s seaees
C.2.12. Foreign-owned enterprises in Sweden’s ICT S€CtOr, 2001 ..........cocooviiiiiiiiiiieiereeeeceeeeeee e
C.2.13. Swedish-owned ICT sector enterprises operating overseas, 2001 ..............cccoveviieiereiiieeeeeceeeeeeee e
C.2.14. IMF balance of payments CAtEGOIIES ............ccooviuiiiiiiriieeiceeeete ettt ettt ettt eaeee
C.3.1. Use of ICTs to improve the efficiency of internal business ProCeSSEeS...........ccoovovvevvevreereceieeeeeeeeeeerene
C.3.2. E-business processes, EUS, 2003 ...........cocoioiiiiiieoeeeee ettt eee et et eeeete e eae ettt ettt et e et e eae et e eaeeneeneenseneans
C.3.3. E-business software solutions, EUS, 2003 ............cc.ccooiiiiieiieieeeeeeeeeeeee ettt ettt ene e ens
C.3.4. E-business impact on operations, by size class and sector, EU4, 7 sectors, 2002-03..............c.ccocverrirnrnnenn.
C.4.1. Households and individuals with access to a home computer in selected OECD countries, 1986-2003 ....
C.4.2. Households with access to the Internetl in selected OECD countries, 1996-2003 ..............c.cccoeveiverenennnn.
C.5.1. Top 10 computer and Internet sites in the United Kingdom and the United States, January 2004 .............
C.5.2. Top 10 business and finance sites in the United Kingdom and the United States, January 2004................
C.5.3. Top 10 business information sites (sub category of business and finance) in the United Kingdom

and the United States, JanUAary 2004 ................coovoiiueeeeeeeee ettt
C.5.4. Top 10 health and medical sites in the United Kingdom and the United States, January 2004 ...................
C.5.5. Percentage of enterprises using Internet-based business solutions in the service provider

and telecommunications SECtOr, [at€ 2001 .............oiiiiiiiiiiiieieee ettt
C.6.1. Europe: Occupations included in the narrow and broad definitions of ICT skilled employment
C.6.2. United States: Occupations included in the narrow and broad definitions of ICT skilled employment.....
C.6.3. United States: Classification of industries according to the intensity of broad ICT skilled employment...
C.6.4. Japan: Classification of industries according to the intensity of ICT skilled employment.............................
C.6.5. Korea: Occupations included in the narrow and broad definitions of ICT skilled employment ..................
C.6.6. Korea: Classification of industries according to the intensity of broad ICT skilled employment ................
C.6.7. Australia: Occupations included in the narrow and broad definitions of ICT skilled employment .............
C.6.8. Australia: Classification of industries according to the intensity of broad ICT skilled employment............
C.6.9. List of IT occupations based on Census Canada, 2001 .............c..ccooiiiiiiiiieiceeceeeeeeeeeeeeee e
C.6.10. Summary results from simple productivity regressions
C.6.11. Relative importance of computer training by country and by industry, 1999 .........c..ccccoeveiviiiieiciicenn.
C.6.12. Australia: Relative importance of computer training, by industry, 2001 ............c..cccooveeiiiiieeeeeeeee e
C.6.13. Australia: Relative importance of computer training, by occupation, 2001 .............c.cccoeveeiveiiiieceeeeeeee
C.6.14. Information technology professionals on the Priority Occupations List in New Zealand, February 2004 ...
C.6.15. IT skills covered by New Zealand’s Occupational Shortage List, December 2003 ...............ccccoovoveverrrvenenne.
C.6.16. Internet recruitment, detailed NORAS TE€SUILS ...........ccooiiiiiiiiiiicieieeeeeeeeee e
C.6.17. ICT occupations in the United Kingdom, based on Standard Occupational Classification, 1990.................
C.6.18. ICT occupations in the United States, based on the Occupational Classification

frOM the 1980 CENMSUS .....cuiiieiiieet ettt s ettt ea ettt et a bttt e s e st e s et en e en s es s
C.6.19. IT-related occupations: US Department of COMMEICE ............cccovevvievieiieieieeeeeeeeeeeeee e
C.6.20. Definition of ITEC (information technology, electronics, and communication technology) occupations....
C.6.21. Classification Of IT OCCUPALIONS ...........c.ocvouiiieeeieeeeeeeeeeee ettt ettt ettt ea et eaeene

List of figures

Chapter 1

1.1. Revised estimates of GDP GrOWtN...............oc.ooiiiiiii e

1.2. Quarterly shipments of ICT goods by segment in the United States, Q1 1999-Q1 2004 ..............ccocoevrvevenen...

1.3. Monthly inventories-to-shipments ratio for computer and electronic products in the United States,
January 1999 t0 APIIl 2004 .........coooviivioeioeeoeeeeeeeeeeeee ettt

© OECD 2004

380
381
381
382

24
26

26



OECD Information Technology Outlook 2004

10

1.4. Monthly layoffs in the US computer and electronic products industry, April 1995-May 2004 ...................... 27
1.5. Contributions to percentage change in quarterly real private fixed investment by type
in the United States, Q1 1995-Q1 2004 ............ccooieriiiriieieetee ettt ettt ettt ettt ea et es et s eseseneas 27
1.6. Recent trends in output in the Canadian ICT SECLOT ............c.coiiviiieieieeeeeeeeeeeeeeee e 28
1.7. Monthly output in the electronic and electrical products manufacturing sector in Finland,
January 2001-FEDIUAIY 2004 ...........c.oovoiieiieeeeeeeeeeeeeee ettt ettt ettt ettt ettt eain 28
1.8. Monthly exports of ICT goods (NACE 30 + 32) in Ireland, January 1995-February 2004..................ccveuvnnn.n. 29
1.9. Growth of monthly production of computer processors in Japan, October 2000-March 2004....................... 29
1.10. Growth of monthly sales by IT services industries in Japan, July 2000-April 2004 ................ccococoveveiererenenn.n. 30
1.11. Worldwide semiconductor market by region, 1990-2003 ..............cc.ooviiiiiiiiiieeceeeeeeeeeeeeeee e 32
1.12. Worldwide semiconductor market by product group, 1990-2003 ..........coccorieirieiiiiieiieeeeeeee e 33
1.13. Worldwide semiconductor market by application (end use) 1990-2003............c.ccocveiriiiieieeeeieeeeee e 34
1.14.a. Share of ICT value added in business sector value added, 1995 and 2001 ...............ccccoevveieveieriieiiern, 35
1.14.p. Share of ICT manufacturing in total manufacturing value added, 2001........... .. 135
1.14.c. Share of ICT services in total business services value added, 2001.......... .. 35
1.15.a. Share of ICT employment in business sector employment, 2001...... 36
1.15.h. Share of ICT manufacturing in total manufacturing employment, 2001 ... 37
1.15.c. Share of ICT services in market services employment, 2001..................... .. 37
1.16. Share of ICT specialists and ICT users in total employment United States and EU15, 1995-2002............... 38
1.17. Share of world ICT production accounted for by EU15, Japan and the United States,
in 1990, 2000 ANA 2002 .........ccoioiiieiieeeeeeee ettt ettt ettt ettt ettt ettt ettt ettt ettt nt et entenen 39
1.18. Business R&D expenditure in selected ICT industries, 2001 or latest available year ..... .. 41
1.19. Average RED intensity in top 250 ICT firms by sector, 2000 and 2002............................ .. 42
1.20. Venture capital investments in ICT as a percentage of GDP, 1999-2002 ............ccccovevvevecveeeceeeenennn. 42
1.21. Venture capital investments in ICT as a percentage of all venture capital investment, 1999-2002 ... .. 43
1.22. Quarterly venture capital investments in the ICT sector in the United States, 1995-2003.................. .. 43
1.23. Worldwide ICT market, 2003 ...........ccooiiiiriiiiieieieieieeiee ettt enens .44
1.24. ICT intensityl in OECD countries, 2003.............ccceiiiriiniiiiiece e w45
1.25. Annual growth of ICT spending by segment, selected countries, 1996-2003 45
1.26. OECD trade in ICT goods, 1996-2002.... .. 47
1.27. Recent trends in ICT goods trade ......... .. 47
1.28. OECD area ICT goods trade, 2002.............cocooveievernnnn. .. 48
1.29. Composition of OECD trade in ICT goods, 1996-2002 .. 49
1.30. OECD communication equipment trade, 2002................. .. 49
1.31. OECD trade in computer and related equipment, 2002 . 50
1.32. OECD trade in electronic components, 2002.......... .. 5l
1.33. OECD trade in audio and video equipment, 2002................ccooiiiirieiiiieiii et 52
1.34. OECD trade in software g00ds, 2002 .............coiiuiiiueieeieeeeeeeeeeeee ettt ettt 53
1.35. Share of ICT investment in total non-residential gross fixed capital formation, 1980-2001 .............c............ 56
1.36. The contribution of ICT manufacturing to aggregate labour productivity growth...................c.ccooveiviiinnnnn. 57
1.37. The contribution of ICT-using services to aggregate labour productivity growth...................c..cccooeeiiinn.. 58
1.38. GDP per hour worked in the OECD area, 1950, 1990 and 2002 ..............coccovveioreieriiereeceeieeeieeeeeeee e 61
Chapter 2
2.1. OECD trade: ICT goods and total merchandise trade, 1996-2002.............c..cccoevurereeeereeeieeeeeeeeeeeeeen 67
2.2, Share of ICT goods in total merchandise exports, 1996-2002.............c.cocooeiirieieriirieieeie et 68
2.3. ICT goods exports as a share of GDP, 1999-2002..............c.ccvoviiiieriieeiieeetee ettt 69
2.4. ICT goods trade as a share of total merchandise trade, 1996-2002 .............ccoevvevvieeeieeiieeeeeeeeeeeee e 69
2.5. Export/import ratio for ICT 800ds, 1996-2002 ............c.cocvoeiiiiiieieieieieeeiee ettt eseseeees 70
2.6. Revealed comparative advantage in ICT goods, 1996-2002 .............c.cceveeviierioieiiieeeieeeeeeeeeeeeee e 71
2.7. US cross-border and intra-firm services sales, 1990-2001...............cccooveiriiierieieiiieeeieeeeeeeeee e 73
2.8. Inward and outward FDI flows: OECD total, 1988-2002 ..............coccoiuiiiieeieeeeieeeeeeee e 75
2.9. ICT sector worldwide cross-border MEAS, 1995-2003............coceiiriiiiiiieieiieieieieeeiee et 76
2.10. Completed ICT sector cross-border M&EAs by industry, 1995-2003 ...........c.ccvovviviivieeeeeieeeeeee e 78
2.11. Completed ICT sector cross-border MEAs deal values, 1995-2003 ...........c.cccooveveveriiiiiieiieieeieeeeeee s 79
2.12. Completed cross-border M&A values in ICT and non-ICT industries, 1995-2003............c.cccccovvevevveeeverenenna. 81
2.13. China’s trade in ICT 00dS, 1996-2002 ............ccocoveiieeeeeeeeeeeeeeeee ettt ettt et et te et e ereeee et et seaeeae e 82

© OECD 2004



Table of Contents

2.14. Offshoring, outsourcing and insourcing IT and business pProcess SErviCes..............ccovovereiriereeeiereeerrnnns 89
2.15. Share of the value of reported total exports of other business services and computer
and information services, selected countries, 1995 and 2002................cocooieviiiieeieieeeeeeeeee e 92
2.16. Growth of the value of exports of other business services and computer and information services
for selected countries, 1995-2002.............c.ccieviiiiiiuieieiet ettt ettt ettt ettt ettt ettt 93
Chapter 3
3.1. Changing focus of policy attention and increased complexity of measurement over time .......................... 107
3.2. The use of ICTs in the Porter value Chain..................oooiiiiiiiiiceeeeeeee e 108
3.3. Linear vs. network production MOAEL...............c.oiiiiiiiiiiiciee e 109
3.4. High levels of business connectivity but low rates of e-commerce adoption in selected EC countries,
Norway, Iceland and Canada, 2003 or latest available year.................ccccoooioioiiiicececeeeeeeeeeee e 111
3.5. Different phases of e-business in the Netherlands, 2001 ..............c..c.oooooiiiiiie e 112
3.6. Businesses that provide information on line, 2002-03 .............ccoooooiiiiiiieeceeeeeeeeeeeeee e 113
3.7. Businesses using the Internet for purchasing and selling, 2001 or latest available year............................... 114
3.8. Official estimates of Internet and electronic commerce transactions, 2001 or latest available year ........... 117
3.9. Estimated quarterly US retail e-commerce sales, Q4 1999 to Q1 2004 ...........cocooveveerereeeeeieeeeeseeeeeeeens 118
3.10. Businesses placing orders on line, 2001-03 .............cooiiiiiiiiiiiiiieet ettt 119
3.11. Businesses that allow customers to place order on line, 2001-03...............ccooviioieiiiieieeeeeeeeeeeeeeeeen 120
3.12. Businesses that accept orders on line with an ordering system linked to other internal systems, 2003.... 124
3.13. ICTs in supply-chain-related deployment, 2003 ................cooiiiiiioiiieeeeee e 125
3.14. Selected EU countries, Iceland and Norway, internal vs. external integration, 2003..................cccooeveenennn. 127
3.15. External integration: integration with consumers vs. with SUPPliers..............c.ccoovooioiiiiciieeeeeeee 128
3.16. Businesses that use e-business solutions, 2002 and 2003 ...............c.coveiiveiireiirieeeeeeeeee et 131
Chapter 4
4.1. Evolution of PCs, Internet access (including broadband) and consumer goods after
reaching 5% of NOUSENOIAS ............cooiiiiiiii ettt 143
4.2. Access to a home computer in selected OECD countries, 1994-2002 ..............ccocoooivveiiieeeieeieeeeeereeeennn 144
4.3. Households with access to a home computer, 2000-02.............c.ooviiuiiiiiie et 145
4.4. Household access to Internetl in selected OECD countries, 1996-2003 ...............cccoeveviveivveeeeeeeeeeeennn 146
4.5. Households with access to the Internet, 2000-02..............ccooviiiiiiuiirieiriieieiee ettt 146
4.6. Broadband access per 100 inhabitants, December 2003 .............c.ocoiiiviiiiieeeeece et 147
4.7. Internet access line type at home in Japan, 2001-03 ...........cooioviirioiiioieeee ettt enens 148
4.8. ICT access or use by educational attainment in selected OECD COUNLIES............c..cooevevvevveceieeeeiieeeeeeenens 149
4.9. PC uptake among individuals with or without children in Australia, France and Netherlands..................... 150
4.10. Internet uptake in Canadian households with or without children, 1997-2002...............cccooeieiiiiiniiiien 151
4.11. Household Internet access by household size and dependent children, 2002..................cccocooveeiiiiiereecnnn. 151
4.12. ICT access by age in selected OECD COUNTIES ..........cooieviiiiiiiiieiiicie ettt enes 152
4.13. Individuals using the Internet from any location by gender, 2002 ................c.ccooeiiiiiiirieieieeeeee e 155
4.14. Evolution of Internet gender gap in selected countries, 1998-2002 ................ccoeiiiiieiieieriiieieeiee e 155
4.15. PC and Internet diffusion and use in the United States and Japan, by employment status......................... 157
4.16. Internet use by type of activity, 2002 or latest available year................ccc.cooooviiioiiiiiieeeeeeee 161
4.17. Purpose of Internet use from PCs and mobile phone/PHS]1 in Japan, 2002.............c.ccccooveieveeeeeeiereeeeenn 162
4.18. On-line activities: narrow and broadband access in United States, 2002................c.cccoeveveivreeereeerireeeeenn 162
4.19. Narrow and broadband Internet users by purpose in Japan, 2002 ..............ccccooeeveiereieieeeieieeeeeeeeeeeeeeenns 163
4.20. Narrow and broadband Internet users by purpose in France, 2003 ............c.cc.oovovviiiiieieceieeeeeeeeeeeeeeea 163
4.21. Broadband diffusion and use of the Internet in Canadian households, 1997-2002................c.cccoevirveierennnn. 164
4.22. Use of the Internet by households in the Netherlands, 1998-2002 .............c.ccooovovvieiiieceeceeeeeceeee e 164
4.23. Monthly hours for using the PC at home to access the Internet in Japan, 1999-2003.............c.ccooveirieernennnnn. 165
4.24. PC uptake in households by income brackets in France and Japan, 1995-2003 .........c..ccccoooeeveeieeeeeenennnn 171
Chapter 5
5.1. Searches by US Web surfers, market share of search engines, November 2003 ...............c.ccoooveivveicinnnn, 182
5.2. EU sites by category, 2001 and 2002 ..............cooveiiieiiiiieiiiiteeieeetee ettt ettt ettt ettt eaee 183
5.3. Indigenous national and localised Sit€S iN EUTOPE............ccocviiviiviiiieiieeeeeeeeeeeeeeeee e 186

© OECD 2004

nj



OECD Information Technology Outlook 2004

L1z

5.4. Growth in global FastTrack and other P2P networks, simultaneous audience, August 2002-April 2004......
5.5. Breakdown of file sharing for OECD countries, 2002 and 2003..............cooiiiirieieeieiiieeeee e
5.6. File breakdown for OECD countries based on peak simultaneous KaZaA users, September-October 2003 ....
5.7. Relationship between broadband access and P2P use in selected OECD countries, 2003............c..c..co......
5.8. Outsourcing and digital delivery in Europe by function (demand side), 2000...............ccccoevveieriieierecnnne.
5.9. Supply of ICT-enabled services in EUrOpPe, 2000 ...............c.ooviuiieuioieiieeeeeeeeeeeeeeeeeeeeeeeee e
5.10. European ICT services enterprises selling on line, mid-2002 ................c.ccooiioiiiiioieieiecceee e
5.11. Digital delivery domains in the healthcare SECLOT.................c.coiioiiviiiicecceee e
Chapter 6
6.1. Europe: Share of ICT-skilled employment in total employment, narrow definition, by sector, 2002..........
6.2. Europe: Share of ICT-skilled employment in total employment, broad definition, by sector, 2002 ...........
6.3. United States: Share of ICT-skilled employment in total employment, narrow definition, by sector, 2002.......
6.4. United States: Share of ICT-skilled employment in total employment, broad definition, by sector, 2002 ........
6.5. Japan: Share of ICT-skilled employment in total employment, narrow and broad definition, by sector, 2002 ..
6.6. Korea: Share of ICT-skilled employment, narrow and broad definition, by sector, 2002..............................
6.7. Australia: Share of ICT-skilled employment, narrow and broad definition, by sector, November 2003 .....
6.8. Gross value added per employee and the share of ICT-skilled employment, broad definition,
in total employment, selected EU COUNTIIES ............c.ooviiviiuiieiiecceeeeceeeeeeeeeeeee ettt
6.9. Relative importance of various means of acquiring computing skills in the United Kingdom,
by complexity of computing SKills, 2001 ...........c.ccviiuiiiiiiiiiice e
6.10. The Danish ICT labour market in 2002................ccociiiiiiiiieiiietiet ettt eseneas
6.11. Total work permits granted to IT specialists in France by region and country of origin, 1999-2002 ............
6.12. Permits for IT specialists (green cards) delivered in Germany, August 2000-June 2003..............c..ccceeenrene.
6.13. Visas issued for working in Japanese firms as technology specialists by sector of activity, 2002.................
6.14. Number of IT work permits approved in the United Kingdom, by occupation, April 2002-September 2003 ....
6.15. Geographical distribution of Monster users registered in Europe, September 2003................cccoevveevevennn.
Chapter 7
7.1. Projected contribution of nanotechnology to the US economy, 2015 ...........c.cccoeveviiiiieieeeeeeeeeeeeeeean
7.2. Estimated government nanotechnology RED €XPENItUIE ............c.ccoocvevviiviiieiieeeeeeeeee e
7.3. US nanotechnology spending by GOVEIMMENT GGENCY ...........cooviiuiiieieeieieeeeeeeeeeee ettt ee e
7.4. Architecture of a typical computational grid ........................
7.5. Worldwide RFID products and integration services sales
7.6. Worldwide WiFi reVENUE .............ccoccoovevieveiiiieieeeeeeeeee
7.7. Korea Telecom WLAN SUDSCIHPLIONS ..........c.covioiiiiiiiciiceieee ettt ere et eneeae e
7.8. Spam as a share of all €-Mail MESSAGES ...........c.ccvevviiviieiieiceeeeeeeee ettt
7.9. Categories of spam messages, FEDIUary 2004...............c.ccooviiiuiieeieieieieeeeeeeeeeee ettt

Liste of annex figures

A1, TOP ICT fiMMS  TEVEIUE .......cooivvieiiieeeeeeeee ettt ettt ettt et et et et e e es e et e et e eneereeneensensaseesenens
A.2. Top 250 ICT firms revenue by country of registration ..
A.3. Top 250 ICT firms revenue shares by SeCtor, 2003 .............c.ooioviiiiioieioieieeeeeeeeeeee ettt
A4, Top 250 ICT firmMS rEVENUE DY SECLOT .......c..oviiviiiiieiecieeeee ettt e te e ae e sesens
A5, Top 250 ICT NEL INCOME DY SECLOT......c.iiiiiiiiieiiieit ettt b et ese st es e es e eens
A.6. IBM’s revenues by market segment, 1992-2002 .............c.ocuieviiiiiiieeee oottt
A.7. Relative size of ICT top 10 bY reVENnUE, 2003 ...........ccooveiiiierecieeeeeeeeee ettt ettt aenens
A.8. Revenue growth of ICT top 10, 2000703 ............ccoiiiuiiirieieeietie ettt ettt ettt ettt es et eseaeesenea
A.9. Top 50 Internet firm revenues, 1998-2003 .............cc.oouiiriiiiiriirieteeie ettt ettt te e eteeveeseeas e e s esenens
A.10. Top 50 Internet firm incomes, 1998-2003 ............ccooiiieiieiiieceete ettt ettt ettt ettt ettt anas
A.11. Top 50 Internet firm revenues by SECOT............ccovviieiriiiiiieeceee e
A.12. Top 50 Internet firms, average annual revenue growth by sector, 1998-2003 ...
A.13. Top 50 Internet firms: net income by sector, 1998-2003 ............cccccevvvvveveereenennen.
C.3.1. Business ICT diffusion in selected OECD countries, 1994-2002/2003..............cccoeeveierireereeeeieeeeeeeereeereneas
C.4.1. Historical diffusion of selected goods, Canada..............c.ccoceiiviiiioieiieceeceeee e
C.4.2. Historical diffusion of selected goods, FINland...................cccoooiiiiooiieceeeeeeeeeeeeee e
C.4.3. Historical diffusion of selected G00dS, JAPAN ...........c.ccioiiiiiiiieeeeeeee e
C.4.4. Historical diffusion of selected goods, Netherlands .................ccoooviiiiiiiiicececeeeee e
C.5.1. Change in share of global P2P user base on fast-track networks, 2002-03 ................ccooovevieiiviiveeciececeeeeenns

264
265
267
269
273
276
278
280
280

© OECD 2004



