B |

I

Table of contents

B X

BH RV BRORZINES OHE

MRE
1. ﬁﬁ%ﬁﬁfﬁgg ....................................................................................... 2
1-1 IE%@ﬁﬂ%%OD%@ ............................................................... 2
1-1-1 IE%@E}%%@*@@ (IMF %§V~Mﬁ&%) ........................ 2
1-1-2 FEEZOMFEEOHER (OECD BB AR e, 3
1-2 FEEEOHITEMENBAEFE (GDP) HLOHERS oo, 4
2. ﬁﬁﬁﬁ@ﬁ*ﬂ&vﬁﬁﬁ ........................................................................ 5
2-1 IE%@EE%‘%%O)E\E ............................................................... 5
2-1-1 FHEEZEOMERIIITEE R HE]E coorrernni.. 5
2-1-2 FHEEFOBIFEMFEEOHERE (IMF 28 L — FAED) -oeeeeeeees 6
2-1-3 FEEFOBIFEMNEE O (OECD MEE I AMHE) «ooeeeee 7
2-1-4 FEEFOBIFEHEZEREIG OHR (EHITERZETT) o 8
2-1-5 FEEFOBFEIMITERIS OHE (EBFHITEEFRLS) e 9
2-1-6  FEEFOBINFEMTEEMENERAEFE (GDP) HOHER ooeeeee- 10
2_2 IE%@ﬁﬁ%%@{ﬁﬁﬁ .............................................................. '| '|
2-2-1 FHEEZE OERDITFIC BT FHE G corvreerrrnrerrrnnnmn.. 11
2-2-2  FH[EZE DML FETIILE DHERS ceereereererrnsenniinnii. 12
2_3 Ig%@ﬁﬁ%g@{ﬁh .............................................................. ‘|4
2-3-1 HAS eerereereneerneitriiiie ettt st st s s e s 14
2-3-2  H[E] eevereererecnennttattititiiiiiiiiiei ettt sttt s e s e 15
2-3-3 R A Y/ ceecreretttitiiititiitiiiiiitiiiiitiiiiiiiiiiiiettatatttattttttatitatanatnanes 16
D-3-4  T7 S5 3 A eererescatettttatiiiiiitiiiiiieietiitiititiatetiitatsiittitatistatatsssasans 17
2-3-5  J[E] eevereereneenennttetnttititiiieiteeite ettt st st s e s e s 18
D B I = =1 £ R T T T PP T P P PP P PP PT PP PT PP PTPPIPT PPV PPOPTPPIPIPPRPIPPPRPR 19
2-3-T7 HEE[E] seeeeeerererereretattatatetittitiaititiiiiiiiiitiiittatattiaitititititatatatananes 20
2-3-8 I I/ 7 seeeerertttattitittiiiiiiiiiiiiiiiiiitiiiititiatitittatsiittatatistatatsssasans 21
3. FIEE T AN YR oo 22
31 FEEZEOILE LAY DIFTCE correerrrrenrni, 22
32 HADIFIEHE 1 ANYS72 DIFIEHE corereerrrneriiiiiiiiii. 23
3-2-1 HADHER 1 NL7z DHFTLEOHERE GHERRI]) oreermemeeemsmneenn. 23
322 AAOREOWIEE L NSO GEXER] (RAL5 ¥#M)) - 24
3-2-3 HEDKZFZHOHE 1 N4 05

GHLERTI] » 22MEI] (B SREIEIR)) weeereeseesessessessessessessessessessassanes o5



| Bk

Table of contents

4, TEAGBITFIEEE oreressrsesernesssnrsssnncssrncsssntsssarsssnsassrnssssassssnsssonsssssnssssnssses 26
41 FEESEOIERERTIIIEER cererrrrerrarersenntniinniiiitesists s 26
4-1-1 FHEEZEOPEAGTFICEE] L crereeerrererrmnimiii.. 26
4-1-2 P D HETIE B E L DHERE wrevereerererrersrreresssersssseessasssees 27
4-2 EIZIKO)‘@*%E'JBE%% .................................................................... 28
4-2-1 HADOVEMBITFIRE LS (FHAERI) eeereerrrerremmrnin.., 28
4-2-2  AKROHAIFEEEIE OHERS GHEERR) cerrrrrrrrrr. 29
5. FEZERITFZEER ceeeveeerermmnimmmiiiiiiiiiiiiiii et e a s n 31
51 TEEZOEEEOEFMYITIILEE]LS crrrrsssssccnnnniii. 31
5-2 TEEFOWRALRE FEHR ITHDLZY—EXEOEIGOHES - 33
6. EARDIBBITHIEEE oreeeerrensrmmnsiiii e 34
6-1 HARDHERDE FTTFIEEE DHERE corereerrenseremsiniiiiiii, 34
6-2 HARDOEHIERIIFIEE DHERE coererrrrrerrrmmnniniiii., 35
6-3 HADBEDOWHIEE DR (FEIER]) orerecroeniiiin.. 36
64 HADIEFIAMA - AORBEIOTREDHER GBI orreeereeesss 37
6-5 HAARD KL DIFIZEE DHERE coerrrreerrrrem———. 38
6-5-1 Ez‘g@j:?%@ﬁﬁ?ﬁ%@*ﬁ@ (ffﬁﬁk}nﬂ) .................................... 38
652 HADKFEEOHRLEOHER (CEBIF] (AR s 39
7. BADEERIFRIEE -wooreerrerrrrrressrrrsssssneniesstessssnessssnresssssnessssnessssanns 40
7-1 HZ‘KOD%EEUEH%%@?ﬁ@ ........................................................... 40
72 HAOREOBRAPIRLEHE (GEEI) FETEELL) wovveereeeerees 41
73 HAOHERFIK - AHEEOWEHFREES LB o 42
-4 HADORFHEOHBMFEEREG R - 25 (BARER) 43
8. FEEZEOHEFRMBBRTEDHETS --rovoererererrerrrrrcnceneee 44
i ARAM
O 5 - S PSPPSR 46
-1 FEELEDPIITZLLDHER +ooerreerrerrerersersrerrossserssisesissseessssseennns 46
9-2 FEEFOANORCHEHHIADLT N2 OMFEER DR --eeeeee 47
9-2-1 EEEBFDOANLLTTNGTZD DFFFEHEEL weeerreerrerssarsiesnsansencenes 47
9-2-9 Ig%@%{ﬁﬁ)\u 1 HANYS=0D @ﬁﬂ:g’%%& .......................... 48
9-3 FHEELOPZEFEI OMLEERE]E cerrrrrrr———— 49
94 HADOWTEZEDOHER GHERTI) ceeeeerrrernnen, 50
9-5  HADLIEWIFEE I LUFFEEFRILIT 50 2 LW FEHE R OEI& OHER
(%;{I) ...................................................................................... 51
9-6 HAOHISRANIEER GHMH) SHF7EERKICED S
T@i%{%ﬁ%%ﬂé\@*ﬁ*z (%7{;&) ................................................... 52
9-7 HAEDBZEDIFZEFZEL sorerrerereererteiiiiiiiiiiiiii. 53

xii



B |

Table of contents

9-7-1 HADNRYEDFEERIFIEZHE L corereeerrsermiin.. 53
9-7-2 HADRZEDEPIIIE FRLCE L errererreresrsersessreniesitenssinennns 54
9-7-3 HADMREIIBITDWHEF LT AU D OIFEEK
(GEER] (EAT 5 ZERR)) crereerreneremnniiiiiiiiiii. 55
9-8 HADIEHFIFUR « I BIHER DFFIEEEL ererrrernserrmriiiniiiiii. 56
9-8-1 HAOIEHEFIFK « NHHREREOWFTLE B DOHERS  GHLARAI) eeveeeeeees 56
9-8-2 HADIEEFRINIAK - NAIHEET OB BIRFSE & 5cE &
GHLEER ) (2EL) weeeeserensremnniimmiiiiiii e 57
9-9 EIZIKO)j(?%“@EE%%;& .............................................................. 58
9-9-1 HADKFZEDIFILZIDHER GHERG) coeereererreremrmnsrnnnninnns 58
9-9-2 HADKFED GBI ARTEEELDHER wvereererrnernnninnniannnans 59
9-9-3 HADOKFEDHMGIMEABEER O (HARLF) coevereereeens 60
9-9-4 HADKPFEOWHEPIFRABELENG GERFI) coreeerermeeeneeees 61
9-9-5 HADKFEDLHFPIFRABELENG (HIRELE) woereeereenneenns 62
10. FRZERRIEZL B EL crevvverrermersemmmmmiiii e 63
10-1 FEEZEOIZEE 1AM 0 OFFFELEREEL coorrerrreernn, 63
10-2 HADHZEEMRIELE G ELDHERE sooerrrrerssrremniiniiii, 64
10-3 HARDWIEE 1 N7z D OMFETREILOHERS (LA coeeeeeeeereeeeees 65
10-4 AADTIICEIRIELZIENE (HLERTI]) wrereerererrersrreressserssssesiassanens 66
1. AEAMDIBEETER --evveeeeerrrreeemmmmi. 67
11-1 BFFEAM DZEHL ceeeeeennnssecsiniiiiiiii, 67
11-1-1 FEE O - KEBRICERET 22248 5D %
KRS By eveereernnnssnimmniiiiiiii e 67
11-1-2 FHEEOZEMEEHER (HARER) (K CREBLEM)) e 68
11-1-3 FHEEDOEMEFHEE (HARER) (1) oo, 69
11-1-4 HARDEAEAGEROHER (HRBER) (B crrererreressnennnnn 70
11-1-5 HADEM NG FHROHR (BRARER) (H1) o, 71
11-2 THFE AR DFEF] weveerereerereereseetenaitoniiiitiittiiitiitse st sseeanaeeans 72
11-2-1 HARDKZEDZAIHERREA] (RFEFRIERE) crerreernnianininnn. 72
11-2-2 HARDKEDQAAHHERRBIA] (ELFFRE THRE) correrrreresnennnn 73
11-2-3 HADKFOFALHHEFBA] FFLERERE TIRF) ceveeeeereeesecseceee: 74
11-2-4 HAD EEREREITBIT DEFFUERTIRIL ooeererrressssesnessnnninnnens 75
11-2-5 HAD EERERIT BT D AMLFERFIRIL oeeererrresessessensnnisniens 76

i AR

12, BRI rereeeerrrennniiri e e 78
12,1 5%)’(?&:‘/17&*&%”%?&5/17 ..................................................... 78
12-1-1 EEEEOH LS =7 EHBIILS 17 QR (HAE) wevvvveeees 78



| Bk

Table of contents

1212 EEESORILS =7 WIS £ 7 Ok GERHD weerr79
12-2 ST DA HED [ seeeeesssoosssnntrrmmnuusssssscsiinittrsssmmsssssssssiiieessssanes 80
12-2-1 XEELEOR L OGS FE DHERE eerrerrrrrrri. 80
12-2-2 HADSEFHFIGTBE S FIFE eeeereeerennsermnimmi.. 81
12-3 S EFBIZRSIEL eveeereerreacrencrmaiiiaiiiiiiiiiiiiiiii e 82
12-3-1 T BEEEE D) BP0 STRUE L ceerrereesrrmssnnnnttesiiiiisnananes 82
12-3-2 HAD P HZR SIS T 7 wreeerereserresrinniii.. 83
12-4 HAS D552 30 AN R ELEBEAT DHEFS ceeeeereressrmmnniiiiiiiiin, 84
T - PP PPPPPPPPPO 85
13-1 FEESE OB TR « TRERF[A] creorereoreresrerstittiiiiiiiii. 85
13-1-1 Ig%@%gtl:tﬂ]?ﬁﬁ:&@%ﬁ*z ............................................... 85
13-1-2 FEEE ORI IEELDHERS vereerererrersreresriersesieeieninenasnnne 36
13-2 Elzlg)\g)%/\@q%e%hfﬂjﬁﬁ . ﬁ@%ﬁ:;& ........................................... 87
13-2-1 AZAADIEANDEZEHEELEELDHERS +oeererreresserersessreniassnenaninns ]7
13-2-2 AANDIE T DR ZEBRERELL DHERL <oveverrersrreressserssssensasnanens 83
13-3 AARICBIF DB « TRERT[] cooeeereeerserrrsssssssssnnssneseetieeninnannnns 89
13-3-1 HAICBT DU IR DHERL <oeeeeeerssssssssssssnnnnnnenninnninneannn 89
13-32 HAN B DI TFBERIELDHER «-rreeeeeersennsssesssssmmneseessasnnanees 90
13-4 AATOINENT & DEEFHER « BRERPELL cveverrererreresssrerssssensansanens 91
13-4-1 AATONE NI L DI HFEIEE DHERS soerrrrrsserremniiininn, 91
13-4-2 AETONENIC & DI BRER I DHERS coerrrrrerserrerniiiniiiiinnn, 92

14, BEHTEG D soorersesersersasstntiesssressssessaressaratsssersaressssnssessssssssssssasessarassasens 93
14-1 FEEICBIT DEME D EDHERS +orrerrrrererrererrersrnrensienisisneniensnnes 93
14-2 FHEENZBIT DML S UNST L DHEFS coeeeeerrrerrrssssssnnnnnneetieeiiinennnn 94
14-3 AR EAE Qi) & OFHTE G TN correerrreerrrrmnneni.. 95
14-3-1 HA & TEE & QML DU ELDHERS +oeereeerssssssenrennnnenieniinnn 95
14-3-2 HADEMNHE G ITHBIT BE () HURERLL wooeeeerersesssssesnsnes 96
14-3-3 HARDHIE B SR FEH creeeereenerrmnnenmiiiiiiiiii, 97
14-4 HASDPESLPFLHEE SLBH[A] cereverereserrnsremniiiniiiiiii. 98
14-4-1 AAD EEFELDEEMIE DB DHERS worerrerrrrresrirernssninianiiennnnns 98
14-4-2 AAD EEEEEMNIEHTE B IL L L DOHERS oo, 99

15, INA T HEEZE ceeerrrrrrttti e 100
15-1 FEEZEDO)\NA T HEEOEHEE G R[] cereerereorerseannnannanian, 100
15-1-1 FEEFITBT HNA T 7 EREEHEE ] A ROHER woeeeeeee 100
15-1-2 IE%L:%H%/M’ 7‘7F£¥Eljﬁﬁ‘ﬁﬂj§,§£ﬁ§; ....................... 101
15-2 AADLBIEL « INA T 7 FEL DU AZEDHERS eeererrerersarsessassens 102
15-3 FEEZEDON\A T HEEE G L OREFS coererecrersannninin.. 103
15-4 HADINA T2 FEHDPFEZERE FINTT ereereereereerennniniiniiinii.. 104

Xxiv



B |

Table of contents

I BAROEZEKIM

16. HAFE weeeeesrenttmetimiiiiiiii s s s s e 106
16-1 TFZEEREE DHPERE weeereeeeseareerrreemsranteseiisssstta sttt e 106
16-2 HLEERITTE AR UBA R D HERS oveeerereenermmenimiiiiiiiiiiiiiiiieiaaene 108
16-3 ffﬁ%%”ﬁﬁ%‘%%@*ﬁ@ .................................................................. 110
16-4 EIEIERFFIZEE DHERS oorerrrrrrrrmmmm e 112
16-5 PEAGBURFTEE DHEFS «eeveeereremnsrmmniriiiiiiiiiiiinnnaaene 114
16-6 B EHBIRFIEE DHERS «eeeeerereecmmmiimiiiiiii e 116
16-7 %ﬁaﬁgg”ﬁﬁ%g@*ﬁ@ ............................................................ 118
16-8 FFZEBAIRIEEZ B DHERS woevereerernrnmniiiiiiiiiiiiiiiisiiseeee, 120
16-9 HLEEPITIZEZRLDHRERE -ovvreerrrreseranersrrrsennnte et 122
16-10 225 - B « KLEEDITFTEZEL (GZEL) coreerersrerrrsssossnnneessssensnnnnees 124
16-11 FHARBURFZEE 1 N4 72 0 OIFZEE DHEFS ceererececececececacenananicaniananes 125
16-12 ZE[TFFELL coveveeeerossssssstttinisiiiisittiisiiiiineiitsiisiaiitisisssaseesees 126
16-13 FAEEI N ONFRIEZFF overrerernererneteniiiiiiiiiiiiiiiececeneeneeeees 127

16-13-1 &2 ceeerernnsnenaiiiiniiiiuiiiiiiiiiaiii s seaaes 127
16-13-2 KZE[AE IR o AR coeeerrersrsssssnnnnnnnentinttiiieiniiinininn, 127
16-14 ZEZEAE DHERR crerererererttiitiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiioniaa. 128
16-14-1 FEZBREESE torensssnnnisinessssennnstttisniisnsstttressssennsststsasssssnsassnes 128
Y =1 7 RN 129
16-15 FEFRf L coveenerernsermnniiimniiiiiiiiiiiiiiii e 130
16-15-1 £l £ O KB &1 & R OB ERE R OHERS (Bl L) coeeeees 130
16-15-2 Heffi £ D5 — Kkl S 4 #H S VSR E B OHERS (B LA ---- 131

17, D e e e e e e e 132
17-1 FEYE « BADHRDIIZIE crrereerrermerntnit e 132
17-2 PEYE - BASHE « PEMBBITIZEER coeeermmernnreisniiiaeeen 134
17-3 FEXE - BASHE - BEBFIZEE coreerrrerrrrreerrnnnntees e 136
17-4 FESERRIFEE DXFFE LR coverenermiiniiiiniinaeene 138
17-5 PEYE « BRSSPI BRIEIEZEL oreerrrereesrmmnsnnnnn, 139
17-6 PEY - BASEETIZEZELDHERS oorrrerrrrereesrmmininiiaee, 140
17-7 PESE - SERRIIIZEZRL (FEHL) coeveerereereressrnreee it 141

18. FEZFUFME - LOBYHERD ---veeerreeersaammrrrmraaaaaanne e e snn e 143
18-1 JHER - FRIBITTFIEE DHEFS ceeverereersrenrmiiiiniiiiiiiiieen, 143
18-2 ik - ZEF « B EBIIIZEER «orreeeerrnererriiinit s 144
18-3 il - LR TFIEBIRTE LU woverereereressrsnrees st 146
18-4 41k - P BIFITE B DHETS weverrerrrnrnriniiiiiiiiee, 147
18-5 &R - FRIBITFIEGEEL (FZEL) eeveeerrerrnnnmniniiiiiiiiiieean, 148

19, RS ceeereeiiiiiiii s s s e e 151



| Bk

Table of contents

19-1 JHER - FREBITTIEES DHEFS ceeveeereersrnnmiiiiiiiieen, 151
19-2 ik - ZEF « B EBIFIZEER «orreererrrererrnniinei s 152
19-3 Hilkk - 2R TFZEBIRIESE LY woverereereressrnre e st 154
19-4 41Kk - SR BIFITE R DHETS woreererrrrrnrnniiiine, 155
19-5 K% - R - BRAEBITFZT G L weverrerrremmrnmnmnnntiniiinncneeaens 156
19-6 $ik - LRI ERL (FERL) coerverrrerrmminnii s 157
20. FEHTEE D) weevereeerrrrensrmmniiiiiii e e 158
20-1 HHTE B A DHERS weverereerernnsrmmiiiiiiiiii e, 158
20-2 PERRIEMTE DA DHEFL seeerererrrrrttmmtiiiiiiiie, 160
20-2-1 THHIAZHTAL cveeereesrresrrncrrncrnntimtimiiiiiiiiiiiiiiiiia. 160
20-2-2 THEITZHAEE roeeeennsesresossssssottnmssisesnnsstitississnnsstinasssssnnsssssiansas 162
20-3 HUER] « EBELTEE B A DHEFS oeveeereeeerreemm, 164
20-3-1 THHZHUEE +evevereeeeeerencrrrnseeraninemaiiitiiiiiiiiiieiiii. 164
20-3-2 THHiSZFLLE creeereesrresernserncrntiitimiiiiiiaiiiiiiiiii. 166
20-4 PEZE « MU BIFEITEE GLAR weeerreerrnermnrmaniiiii e, 168
20-5 HADEEEMITHT 2 B OE () BIUNGL wweeeessseeseeeeeess 170
27, BEEE et s e e e e e s 172
21-1 HAN « SAE DS ZEELDHERS coreererereesrmnnniinee, 172
D1-1-1 HAJE eeveverenreennermmnniminiiiiaiiiiiiiiiiiiiiitieineenaeenaesenes 172
D1-1-2 HKEG: weverennerrnnnermmuiiiiiiiiiii s e e 173
21-2 ERFH R EERL DHEFEL evveeermmerermrrrtiimiiiiiee, 174
D1-2-1 HYE eeeeeeernerencranstnattnuiimiiiaiiieiiieiiiaiiieiiieiiiaiiiaiiaiiiaiiainae 174
D1-2-2 HKfG weverernerrnniriiiiiii e e e 174
21-3 HARIZBUT 2 [FEEENAE L DHERS creeeeerrsernnii.. 176
21-3-1 HYJEE eeveveenerernnennnniermnniiiiuiiiiiniiiieiiiieiiiiiiiiiiii. 176
D1-3-2 TR seveeerrncrenctnnttiiiiiiiiiiiiiiiiiiiii s sa s eas 176
21-4 HANDINEANDEZELLDHERS +oeeererrereerrrsssnnnereennnceeeeees 178
21-4-1 HAJFE eeveveeneseennermmniiminniiiiuiiiiiiiiieiiiiiiii e eeaes 178
D1-4-2 HKfG: eevereenesrrntentnniiiiiiiiiiiiiii e e 179
21-5 ij\@y* . EE'JH‘?H#‘%{@T@% ......................................... 180
21-5-1 HAJFE eevererereennermmnnimmniiiiaiiiiiiiiiiiiiiiiiieiaenaene 180
D1-5-2 HKEG: wevereencrrnneniniiiiii s e e 180

20, FESHJEHE wveverrcrrrrrranisnnnteeei e 181
22-1 [EINT K55 & BB & OISR R DHEFS oreeeerereerenenianannnn. 181
23, [EIBBASFEL weeverenerrrrensrmnetiiiiii e e e s e e 182
23-1 HUIHRIZT I ZEL (JRIE) wreeevvererreressesssnnreessaassssnnreeasssesnneeeeeaaas 182
23-2 HUIHBIATIHZEL (B2 A) srresersssrtssmmiminniniiiiiiiiiiissiess s 182
23-3 ER| (B 10ME) ZZHZEL (JRIE) crrerererrersrrerssssrenisssnessssseennas 183

xvi



B |

Table of contents

23-4 EB| (A7 LOMNE) AZTEFFEL (BZA) reererreereernirtininiiiiininin. 183
23-5 WFZEEACTR DHERS weerereererenromiiiiiiiiiiiiiiiiiiiiiiiiiiisneens 184
24, BIEREIRBIRIRE +roovererrersrreresssrerssssnesnsstae e 185
24-1 FI LI RAIRIREE DHEFL eeveveererrrrmmi e 185
24-1-1 TEE B cveerereennerennserrancntiaiiiimniiiieiiiiiiiiiii. 185
D4-1-2 JFFAETT ] weeeernrerennneenaniittaniiiuiiiieiiiiiiiiiiiii. 186
D4-1-3 BRI oveeeerrenrerennnmmmuniniiiiiiiiiii e 187
24-2 BUHFBIRIRBRTTZENIIS 12 351 B RPERLIT B RAR B DHERS wooeeeereeeen 188
24-3 TG T ELDHERL +ereerreeerssrsrerssssnessssinesioniniesssitessssseessssseeeans 190
24-4 [EF SRR T EDHERS sovereereresrerniiiiiiiiiiiiiiiii, 191
24-5 WELERIF B RS DHERL <everrersrrerserererressinesssssnesssssnnessessnennas 192
24-6 HEEFIEHITZRIB T EEDHERE seeeereerrrrrrrrrmmiiiii, 193
DA-T BEAIJEE Ly seveeeerernnsrtnniitiiiiiiiiiiiiiiiiiiiiiiiii. 194
25, BIEARETATEHEAERD --everrerevrereesarerrssssresssssnnnassnessesnn s nassane s s snn e e 196

I BEOEZE

26. BEIDFEISHRMTOMEE oeeerrrressrssnrriminii s 202
261 [T eeveeeerennrransnniitniiiaiiiiiiiitiiii ittt s e eas 202
26-1-1 H[E HBFE ceveeereremnnimmniiiiiiiiii e 202
26-1-2 K[E HLELATTFZEER DHEFL eerrerererssrmsiiiiiiiii . 204
26-1-3 K[E AHJERIIIEEE| L DHERS creeerrrserernstiniiiiiiin. 205
26-1-4 K[E MEFEBIIFZEE DHERS ceeerrererrr, 206
26-1-5 K [E FLERATTFZE ZELDHERS crevererererrnenremnniiiiiii, 207
26-1-6 K[E FHAFETTTEGRERT +oereeereersreeressenerssssnersensnessssseessssnees 208
06-2 RRINTE Gy sossssssssssssrnnsrrnssrsssssssestesettistiiiiiniiisesssosssssssssssssssssssones 214
26-2-1 WS (EU-15) HBEE eeeerresrennnminiiiii. 214
26-2-2 WMTES (EU-28) HBEE weeeeresremsiiiniiiiiiiiiiiiiiiiiiii. 216
26-2-3 BRI B HLERBITFZEE DHEFE ceerererreeerm, 218
26-2-4 WS AHIERTZEEE] S DHERE reererresrrsiii. 219
26-2-5 BRINE S HEEDITFZEZ I DIERS coeerrrerrrri, 220
26-2-6 FRINEES BIFFEMITEREMET +ooerererrersereresserersessnenssssnesssannees 2292
DB-3 A MY eererensrinniiiii e e e s e 224
26-3-1 RA Y HBJG ceererrnntnimnniiiiiiiiiii e 224
26-3-2 KAV GBI R DHEFS ererrrriii, 226
26-3-3 K1Y GHTEMTIIEEE S DHERL «oererrerereersrerressserssssesssannns 227
26-3-4 RA Y PEESBITFZEE DHEFL creeeererermmm, 228
26-3-5 RA Y HLEEBITIZE Z LD HERS overeerrnscremniiiniiiiii. 229
26-3-6 RA Y FlFHEMTT BHERERY eereererecreresniioniiiiiiiiiiiii, 230



| Bk

Xviii

Table of contents

D64 7T DA eereeseesesstnsiaiiatiaiiaiiaiiaiiiiiiiiiiiiiiiiitiitiitttitattattaitattattanes 232
26-4-1 75 2 A FBJE seerereestattiiiiiiiiii e 232
26-4-2 75 > A KHEERITFZE S DHERS «eevrerrresrrnsmaninniiiiiii, 234
26-4-3 75 2 A AHIERIFEEE]E DOHEFE «eeerereeeresennii.. 235
26-4-4 75 2 A MEAEHTHTLE DHEFS oveeerrrneeremnniiiiniin, 236
26-4-5 7T 2 A HEEITIIEZELDHERS ceeeerrreerernninnniiiiii, 237
26-4-6 75 > A BRFEFHITERERET +ooerererrersrersessrersesssnessssseesssannes 238

26-5 BE[E] eeeeeeereesrrassrntitniiiiiiii s s 240
26-5-1 Wi[E] FRFE weeveeereesrresenttiiiiiiiiiiiiiii e 240
26-5-2 H[E HEERIIFZEE DHERS eeerrerrrrriiiii, 242
26-5-3 DE[E BRI B E| S DHERS creeerreeerersnrniii. 243
26-5-4 S[E PERSRITFZEE DHEFL ceeereererererm, 244
26-5-5 ﬁ ffﬁ%%”ﬁﬁ%‘%%i&@iﬁiz .................................................. 245
26-5-6 F[E BLAERITERAE ceorererreresrereniiiniiiiiiiii, 246

26-6 HI[E] eeveereereereeremmtiiiiiiiiiiiiiiiiii s 248
26-6-1 HI[E FRFE weereeereerrrensnnmmiiiiiiiiii e 248
26-6-2 H[E FHEETITTFIEEE DHERL oevrererrrssrrnnnniiiniiiii, 250
26-6-3 HIE GAHIERITIIE B E| L DHERE coeverrerrrrerssrsreriessnnnssisessssnes 251
26-6-4 T[E MEFERIFZEE DHEFS eeeereerrer, 252
26-6-5 H[E FHAERTTZE R DHERS woveerererrrsrmnnmeniiniina, 253
26-6-6 H[E BT EHEAERT creeereereresrnnerentiniiiii.. 254

26-7 BE[E] eeevveereeerrenttnnttiiiiiiiiiiiii e 256
26-7-1 BE[E] FAFE weeveeereerrrenrmitiiiiiiii s 256
26-7-2 HE[E HLEERIIFZEER DHEFL eeerrrrerrree, 258
26-7-3 BE[E AIHJERIIIEEE| S DHERS creeerrrsererssnimniiiiiii. 259
26-T-4 HEE MEREBIIFZEE DHERS ceeerrerrrriii, 260
26-7-5 WEE FHAERTTFIE R DHERS woveerererrresrmnninniiniiiia, 261
26-7-6 HA[E FHAFTTTEHGRERT woerererrersreeresssrerssssnesressnessssseesssseees 262

D6-8 IS/ 7 eereseereseeraraerasastrasrerastesasterastesastesastesastesestesastssassssasssrens 264
26-8-1 LI 7 KBEEG eeveereeseentatiiiiiiiiiiiiiiiiitii e, 264
26-8-2 O 7 FEERITFZLE DHERS oveerererrresrmnnmaniiniiiiiiia, 266
26-8-3 O 7 AHEDIITEEE L DHERE corereerercsrmnnininiiii., 267
26-84 T 7 VEAGBTFZLES DHERS oveereeerrrcretmnnniiiiiiiiii.. 268
26-8-5 037 ?ﬁﬂ%}?ﬂﬁﬁ%%éﬂ(@?ﬁ@ ............................................... 269
26-8-6 T3 7 FIEFEIITEREMERT weeereerrerressrerssssnersessnesssseessssnnes 270

26-9 JJ T A erereceteieiiii s s 271
26-9-1 HF 4 HEEPTTFIEE: DHERS oveerererrrcrentiniiiniiii.. 271
26-9-2 H1F & GHJEUTIIE B E S DHERL weererrrrereerererressnnrssisesinsnes 272



B |

Table of contents

26-9-3 HF 4 HIEEPITFIEZELELDHERS orereerrncrennniiiiii. 273
26-9-4 14 FlFEMTTIBHEREIY eoveererereoresenioniiiiiiiiii, 274
26-10 Z DALDE / HITH, oovereseeresrenstinuiiiimiiieiiiiiiiiiiiiiiii.. 276
27. EBIEREIRAIRTTEL «roevererrersrrersssserssssseesesseensssnessessnnesassanessasnnenaas 282
28. HJFZEEE -eeeevrermeniiiimnniiiiii e e e 284
28-1 HLEETITTFIEE DHERS +oreerrrersessrrsrsessrsssessineniessntesessatessssanesssssananaas 284
28-2 MEKG BT ZEERE Ry weverenessernnsrenniiiiniiiiiiiiiiiiiie. 286
29. FFZEARE seeveremesmmmiiiii e s e 288
290-1 HLERBIITEZELDHERS oererrrnrerremmnsnniiiiiiiiic e 288
29-2 WFZEREIIRIESETTEL weerereerereerermorerniiiiiiiiiiiiiiiiiiiiiiinieens 290
29-3 B /MRS HUE B L DHERE «oererrererserererrensrnesssssnesissnnesssnseeens 291
30. /—=NIERLT 4 —IVAEDEERIZEBEL oo 292
31, FEHTEGGET rooeevevrrerssrsssssnnnttiiniitt st 294
32, BHEF ceerreeiiiii e s e 296
30-1 B ERMREL DHEFE correserssrersirorsnneressorsisosesnaressosirsssantssasisensssonsssase 296
32-1-1 HAJFH eevereeneerennermmniimimiiiieiiniiiiiiiiiiiiiiie i senes 296
32-1-2 HKfG: wevereenesrrnsertnniiiiiiiiiiiiii e s aa 297
32-2 [EIZETIRFZRMREL seorererreresteressaensassnnisssssntisissanesiosantesessasessosansasens 298
32-2-1 HAJFH eeverereenrennermmniiminniiiieiiiiiuiiiieiiiiiiii e 208
32-2-2 HKfFr eeverernctrnntiiiiiiii s e e 299
BB &+

33, EZADBAEL soreeerrrreeermmesimmeiiiiiiiiiii s e 302
33-1 —frRaFt REBIRGET BB GREEE B O B R DHERS «veveeeeeeeees 302
33-2 —JRAEHEH TEDHERS cereeereresrrsinniiii. 302
34, BARDARET T L—F oo 304
35. FEEZEDGDP (EARIBERE) T T L —4 -ereeeerecemrrinccinncnneneees 306
36. TEELEOBEDMMAEER wooerereerrrrrrrssessstssst st 307
36-1 IMF ZFEL — | cocreserennsnemnniiiieiiiiiiiiiiiiiiiia. 307
36-2 BEE STAMIT K D FHABEHR ceevecernenneiaiiiiiiiiiiiiiiiitiieiiiiiiiiiiiiie. 308

Xix



EPN

I

| Table of contents

CONTENTS

Current status of S&T in Japan and other selected countries

R&D expenditures

’|_ TOta.l R&D eXDenditUI’eS ....................................................................... 2
1-1 Trends in R&D expenditures in selected countries «=ssessesseeseeseenaenes 2
1-1-1 Trends in R&D expenditures in selected countries
(IMF exchange rate CONVErSiOn) sssesessssssssensessnnsnenniinencieea 2
1-1-2 Trends in R&D expenditures in selected countries
(OECD purchasing power parity CONVErsion) seessseseesseeseseeaenes 3
1-2 Trends in R&D expenditures as a percentage of GDP in selected
COuntrieS ................................................................................... 4
2. R&D expenditures by source of funds and sector of performance =====sssssreseeses 5
2-1 R&D expenditures by source of funds in selected countries =+=«==--- 5
2-1-1 Composition of R&D expenditures by source of funds
in selected COUntrieS ............................................................. 5
2-1-2 Trends in government-financed R&D expenditures in selected
countries (IMF exchange rate CONVErsion) s=sssssessssseesesssssneeanes 6
2-1-3 Trends in government-financed R&D expenditures in selected
countries (OECD purchasing power parity conversion) «ssses---: 7
2-1-4 Trends in government-financed R&D expenditures in selected
countries - Percentage of R&D expenditures financed by
QOVEINIMENLE ++eessersesernntrtnnetttuiiittiiiiiiiitiiiitittta. 8
2-1-5 Trends in government-financed R&D expenditures in selected
countries - Percentage of R&D expenditures financed by
government exclusive of defence R&D budget «essesreereereeraenaees 9
2-1-6 Trends in government-financed R&D expenditures as a
percentage of GDP in selected countries s+esssessseesseessensranaeannees 10
2-2 R&D expenditures by sector of performance in selected
Countries .................................................................................. '| '|
2-2-1 Composition of R&D expenditures by sector of performance
in selected COUntrieS ............................................................ ‘| ‘|
2-2-2 R&D expenditures growth (in real terms) by sector of
performance in selected COUNLTIES seeeeeesssssscccccascsnnccccccssnaaccnns 12
2-3 R&D expense flows in selected cOUNtries sseeseeeresrecreereetanneananannas 14
2-3-1  JADAI *+reeeerrenrerennseeranittnuiittuuiitiaitiuiitiaitiiiitiiitittittna. 14



B |

Table of contents

2,3,2 Unlted States ...................................................................... 15
2-3-3  (GEITNAIY +++rerereensssranestnnitetunietuattiuniittaitimeitiaiitmittniiene 16
0-3-4 TLATICE +e+sesesesecaracncatstontnescsassesssesasasesntssssssoscstssssssesasasanasasncns 17
2_3_5 Unlted Klngdom .................................................................. ]8
2-3-6 (Ching seeeeseseesesessecessetessetsssetssseisssetsssetsssetsssetsssessssessssssssassanes 19
2-3-7 Rep. Of KOrea sseeeeesresessnessenaitiuuiiiiuiiiiiiiii. 20
2-3-8 Russian Federation .............................................................. 21
3_ R&D expenditures per researcher .......................................................... 22
3-1 R&D expenditures per researcher in selected countries ssssssssssereees 22
3-2 R&D expenditures per researcher in Japam seeeessseeeeeeseeseeeeeecnneeeeee. 23
3-2-1 Trends in R&D expenditures per researcher by research
SECLOr I JADAIL *+eeeereresssennereraitemuiiimniiiimuiiiiaiiiimiiieia. 23

3-2-2 R&D expenditures per researcher by industry
(top five industrial categories) in Japan steesseeeeeeseeeseeeseenianee. 24
3-2-3 R&D expenditures per teacher at universities and colleges by
kind of organization and field of science (natural sciences and

engineering only) N JApAn sessssesseressesseennniiniemnuiineiii. 25
4. R&D expenditures by type of activity s+ressreseressrasirmiiaiieiiaiiaiieiieia. 26
4-1 R&D expenditures by type of activity in selected countries «=+s===++- 26
4-1-1 Composition of R&D expenditures by type of activity in
Selected COUNTTIES +reresrasraeraeraeraaresseaseasensrasracraeraeraerassessensenns 26
4-1-2 Trends in the percentage of basic research expenditures in
selected COUNLTIES seeessssreeecccccccccccccccccccccacsscccccccccccccscsssccccans 27
4-2 R&D expenditures by type of activity in Japan s«essesseeseereeseeneencenes 28
4-2-1 Composition of R&D expenditures by research sector and
type of acCtiVity in Japam seesseeeesseesereenssrenertnuiiiiniiiiiiie. 28
4-2-2 Trends in the composition of R&D expenditures by research
sector and type of activity in Japan sessseseesssseessnessemnancinennaan. 29
5' R&D expenditures by industry ............................................................... 3‘]
5-1 Composition of manufacturing industry research expenditures by
industry in selected COUNLTIES sessrreesessrernnnstrrtmmuiiiiiiiiiiii. 31
5-2 Trends in the percentage of business enterprise expenditure on
R&D performed in service iNAUSLTIES +eeseesssrersnnnssremmuniiiiemaaiiie. 33
6_ R&D eXDenditUreS by research sector in Japan ......................................... 34
6-1 Trends in R&D expenditures by sector of performance in Japan --34
6-2 Trends in R&D expenditures by source of funds in Japan «=-=====---- 35

6-3 Trends in business enterprise expenditure on R&D by industry
in Japan .................................................................................... 36



EPN

| Table of contents

xxii

6-4

6-5

Trends in non-profit institutions and public organizations
expenditure on R&D by research sector in Japamn seteseeseseesesecseceeee 37
Trends in universities and colleges expenditure on R&D

TN JADAI weesseesrensreanseasreuittuiiiaiiiuiiieeiieiieitiaiitaiitetiatiitsataasaaae 38

6-5-1 Trends in universities and colleges expenditure on R&D by

kind of Organlzation in Japan ................................................ 38

6-5-2 Trends in universities and colleges expenditure on R&D by

field of science (natural sciences and engineering only)

TN JADAT ++eeerererssenssssnnntitniitiiiiiiiiiiiti et 39
7. R&D expenditures by sector of type of cost in Japan «=+=s=ssseeeemememananananananen. 40
7-1 Trends in R&D expenditures by sector of type of cost in Japan +-40
7-2 Composition of business enterprise expenditure on R&D by
industry (major industries) and sector of type of cost in Japan
................................................................................................ 4‘]
7-3 Composition of non-profit institutions and public organizations
expenditure on R&D by sector of type of cost and research
SECLOT 1N JAPATL *++eesrrreseserassrtnstttuntittiiitiiiittiiitiietttaeae 42
7-4 Composition of universities and colleges expenditure on R&D by
kind of organization, field of science (natural sciences and
engineering only) and sector of type of cost in Japan sseessseeseseeeess 43
8' Trends in S&T budget in Selected Countries ............................................. 44
R&D personnel
9_ Researchers ...................................................................................... 46
9-1 Trends in the number of researchers in selected countries «ss+===+++ 46
9-2 Trends in the number of researchers per 10,000 people and per
10,000 labour force in selected countries =ssesseeseeseeseereeseeaeneeceennes 47
9-2-1 Trends in the number of researchers per 10,000 people in
Selected COUNLTIES eevssssesscseccaccccccccattscttcsscancccccccssscsscsccscsnncnces 47
9-2-2 Trends in the number of researchers per 10,000 labour force
in Selected COUntrieS ............................................................ 48
9-3 Composition of the number of researchers by research sector in
Selected COUNLTIES #eeeeeeesnccccncctstttccssascancccccssssstsccssssscnncccssssssssccnns 49
9-4 Trends in the number of researchers by research sector
N JADAIL #eeeeereeesseranssenantemuniitieiitiuiitieiiiiiitiaitiiaietteaenae 50
9-5 Trends in the number of female researchers and female researchers

as a percentage of total researchers in Japan (head-counts) esees-+ 51



B |

Table of contents

9-6 Trends in the number of doctoral researchers by kind of

organization and doctoral researchers as a percentage of total

researchers in Japan (head-counts) ............................................ 52
9-7 Business enterprise researchers in Japan sseeseeeeessecseeseenecneenencena. 53
9-7-1 Composition of the number of business enterprises researchers
by INAUSLTY iN JADAN #+srrersreessseransrrniitmuiiimiiiiiiimi. 53
9-7-2  Composition of the number of business enterprises researchers
by field of science and specialty in Japan ssesseseeseeseeseesecncencens 54
9-7-3 Number of business enterprises researchers per 10,000
employees by industry (top five industrial categories)
in Japan .............................................................................. 55
9-8 Non-profit institutions and public organizations researchers
) JADAT #+eeeerrensssrnnssnnnntttuitititiiiiiittiiiettttt sttt saaesenaas 56
9-8-1 Trends in the number of non-profit institutions and public

organizations researchers by kind of organization in Japan <-+-56

9-8-2 Composition of the number of non-profit institutions and
public organizations researchers by kind of organization and
field of science in Japan (head-CoUunts) «sssseesseresssensrenannannnes 57
9-9 Universities and colleges researchers in Japamn seseeseseceesesescececenees 58
9-9-1 Trends in the numbers of universities and colleges researchers
by kind of organization s++sssssssssesssssessermniiiiiiiuiiii.. 58
9-9-2 Trends in the number of regular researchers at universities
and colleges by field Of SCIENCE +++sreeersssssssssssssiisiissiunnsnnnnnnnnns 59
9-9-3 Trends in the number of regular researchers at universities
and colleges by field of specialty (Natural sciences and
ENZINEETING ONIY) rerersrrarerrnustrruintuiiiiuiitiiiiiii. 60
9-9-4 Composition of regular researchers at universities and
colleges by kind of organization and kind of occupation
TN JADATL +eeereeresrensersanttnanitttuiiiieiiiieiitiiittttnaa, 61
9-9-5 Composition of regular researchers in natural sciences and
engineering at universities and colleges by kind of occupation
and fleld Of Specialty in Japan .............................................. 62
‘IO Persons empk)yed in R&D ................................................................... 63

10-1 Number of research assistants per researcher

in selected COUNLTIES seeeeeeeeeescsscccccccccccccccacccccccccccccccssscccccccccccccsss 63

10-2 Trends in the number of Persons employed in R&D by kind of

OCCUDatiOn in Japan ................................................................... 64

xxiii



| Bk

| Table of contents

10-3 Trends in the number of research assistants per researcher by
research SECtor N JAPAN seesseeessersssrenerttniiitiiiiiuiiiiiiiiiiaa. 65
10-4 Composition of the number of Persons employed in R&D
by research sector, kind of organization and kind of

OCCUPATION N JAPAT *reeeereeeereeeserrmmmiimmi ... 66
11. Production and employment of R&D personnel =x++=ssssssressssssrrrmasirreennsiannees 67
11-1 Production of R&D DEISONNEL seeeessssssssssssseiemtrumiiiiiiiinisiiiiieeeaninne. 67

11-1-1 Graduate students as a percentage of total students in selected

Countries ............................................................................. 67
11-1-2 Number of awarded degrees by field of science in selected

countries (Natural sciences and engineering) (Master’s and

doctoral degrees) ................................................................ 68
11-1-3 Number of awarded degrees by field of science in selected

countries (Natural sciences and engineering) (Doctoral

(EGTEES) +reesesrrrrnnstrtttniiiiiiiiititi e 69
11-1-4 Trends in the number of awarded degrees by field of science

in Japan (Natural sciences and engineering) (Master’s

AEQIrEES) +eesrerersrennsrtmuntitiiiiiiiiiiiiiiiit e 70
11-1-5 Trends in the number of awarded degrees by field of science

in Japan (Natural sciences and engineering) (Doctoral

EGTEES) +eeerrrersrrnnsttnuntiitiiiiiiiiit e 71

11-2 Employment of R&D PErSONNE] ssseessseeesserasreniiiiniiinuiiiimii. 72

11-2-1 Composition of the number of graduates by field of study and

career choice in Japan (Upon completion of

bachelor’s degree) ............................................................... 72
11-2-2 Composition of the number of graduates by field of study and

career choice in Japan (Upon completion of

master’s AEGIEE) +resrresressrenttnittiiiiii ettt 73
11-2-3 Composition of the number of graduates by field of study and

career choice in Japan (Upon completion of

doctoral degree) .................................................................. 74
11-2-4 Employment situation in major industries by field of science

TN JADAT +reeerrrerssennssennntttniiitiiiiiitiiieitii e aaaa 75
11-2-5 Employment situation in major industries by academic degree

in Japan .............................................................................. 76

i R&D performance
12. Scientific Papers =+=+=+=s=sssssrerarararatetetetetateteteiteniterattetetetetatetasninananananes 78

Xxiv



B |

Table of contents

12-1 Trends in production share and citation share in selected

COUntries .................................................................................. 78
12-1-1 Trends in production share and citation share in selected
countries (1 year period) sesssssssssrsssssrremmuiiniimuiiinnii.. 78
12-1-2 Trends in production share and citation share in selected
countries (5 year overlapping period) sessesesesssenereenniiiaiiiaane, 79
12-2 Relative citation impact for scientific papers sesssseseereseeresearenaanenaae. 80
12-2-1 Trends in the relative citation impact for scientific papers in
selected COUNLTIES eevessssssssssscccnnccccacsssttccssssscnncccssssssssscscssccnnes 80
12-2-2 Relative citation impact by research field in Japan seeseeseeseeseess 81
12-3 Number of scientific papers by research field «esseeseereereereeseaneencene. 82
12-3-1 Composition of the number of scientific papers by research
fleld in Selected Countries ..................................................... 82
12-3-2 Japan'’s share of scientific papers by research field sssssssseeesseess 83
12-4 Trends in relative comparative advantage of scientific papers by
research fleld in Japan ............................................................... 84
13 Patents .......................................................................................... 85
13-1 Patent applications and grants by country of origin sessssseeseeseeseenee 85
13-1-1 Trends in number of patent applications by country of
OFIIN seeeesssrrersnnserneinuiiiiiiiiiiis st 85
13-1-2 Trends in number of patent grants by country of origin «+«--- 86
13-2 Number of Japanese-oriented overseas patent applications and
QIANLS +eeerresssssennanttttntuiitttitittttttittta sttt seaaaaasnns 87
13-2-1 Trends in number of Japanese-oriented overseas patent
ADPHCALIONS +ssreressssreeraniiretiuiiiiiiiiiiiiiieiea. 87
13-2-2 Trends in number of Japanese-oriented overseas patent
GIANLES *+errrnsssssrnnnnnstttntuuiitiiiiiittiitttea ettt seenas 88
13-3 Patent applications and grants at the Japan Patent Office «=+===sse==-- 89
13-3-1 Trends in number of patent applications at the Japan Patent
Office ................................................................................. 89
13-3-2 Trends in number of patent grants at the Japan Patent
Ofﬁce ................................................................................. 90
13-4 Number of foreign-oriented patent applications and grants at the
Japan Patent Office seeeesereessensrenniiiniiiiiiiiiii. 91
13-4-1 Trends in number of foreign-oriented patent applications
at the Japan Patent Offlce .................................................... 9’]
13-4-2 Trends in number of foreign-oriented patent grants
at the Japan Patent Office stesesssesserernsirmnniiimiiiiiiii. 92



| Bk

| Table of contents

‘|4 TeChnOIOgy Trade ............................................................................ 93
14-1 Trends in technology trade value in selected countries =ss+esseseseeee 93
14-2 Trends in technology trade balance in selected countries sesessesereee 94
14-3 Technology trade of Japan with selected countries/regions ==««+=-- 95

14-3-1 Trends in Japan’s Technology trade balance with selected
COUNLTIES *+ovesereseresstasanantnacatscsireresetocestseststssssssesstosesssssssssenans 95
14-3-2 Ratio of Japan’s technology trade vis-a-vis selected countries/
regions ............................................................................... 96
14-3-3 Japan’s technology trade value flows by geographic area

14-4 Technology trade by industry sector in Japamn seseseeseserescesescecenenens 98
14-4-1 Technology trade value in Japan’s major industrial sectors -+--98
14-4-2 Trends in technology trade balance in Japan’s major industrial

SECLOTS +eresesssssentsasetassirareteiosstssssestsessssssisssessiosssssssssssssssssssne 99

15. High-Tech indUStrigs =+rs=essreessrenssrmmniiimeiiieuiiieiieeiiaeaeaae. 100
15-1 Export market shares for high-tech products in selected

Coul’ltries ................................................................................ ‘I 00

15-1-1 Export market shares for high-tech products by country in
selected COUNLTIES +orerereresesasesasnsesnteerarereroresasasasacasasasessssnans 100
15-1-2 Share of high-tech products by country manufactured in
Selected Countries .............................................................. ‘| 0 ‘|
15-2 Trends in imports and exports, by value, for Japan’s general
manufacturing industry, and the high-tech industry eeseseseeeeseseee. 102
15-3 Trends in high-tech balance of payment ratios for selected
Coul’ltries ................................................................................ ‘| 03
15-4 Balance of payments for Japan’s high-tech trade by industry

.............................................................................................. ]04
I Indicators of S&T in Japan

16. SUMMAKY =++sesreesseessantmaatimeimmeimasimsaiioeitmeiseaiiesitoeitmeseaiestiessssasaassens 106
16-1 R&D expenditures and the number of researchers «ssssseeeseecesses 106

16-2 Number of R&D performing institutions by research sector and
Kind Of OrGanization +++++ssssssessssssssssssssssnssnnnsnemeeniimmiienieeen, 108
16-3 R&D expenditures by research sector and kind of organization -+ 110
16_4 R&D eXDenditUreS by source Of funds ...................................... ‘| ‘|2

16-5 R&D expenditures by type of activity (Natural sciences and

engineering Only) ................................................................... ‘| ‘|4
16-6 R&D expenditures by sector of type Of COSt sressrerseaereantanianananns 116

xXxvi



B |

Table of contents

16-7 R&D expenditures by selected objective «teeteereeseeseenaeceantaceaianee. 118
16-8 Number of R&D personnel by kind of occupation ssessesseseesseseenees 120
16-9 Number of researchers by research sector and kind of
OFGANIZALION *+eresssrsrrsnsssrrennuiirtiiuuiiiiiieiieiieaeen. 122
16-10 Number of researchers by research sector, field of science and
specialty (head-COUNLS) s+rersrreesserasrrnttimiiiiiiiiiii. 124
16-11 R&D expenditures per researcher by research sector sssessesseese- 125
16-12 Number of degrees granted +-ssssssessessssssssssssssssssssssssesnnennnnne 126
16-13 Number of students enrolled and graduates «ss=sssseseeseeceaccenees 127
16-13-1 Number of students enrolled and graduates of universities
ANd COLIEGES wrerrrrrrrrrmmmmiiiiiiiiiii 127
16-13-2 Number of students enrolled and graduates of graduate
SChOOlS ............................................................................ ‘| 27
16-14 Destination of graduates s=ssseeseseeessseesrtmiiiiiiiiiiiiii. 128
16-14-1 Number of graduates of universities and colleges by field of
Study and iNAUSLTY seeeeeeeerrrermmm 128
16-14-2 Number of graduates of graduate schools by field of study
AN INAUSLIY eerereerernsrenerttiiiiiiiii. 129
16-15 Professional ENGINEEr sesssseessssssrrastsretmuiiniiiiuiiiiii.. 130
16-15-1 Number of passed registered professional engineer ««s«=+=+=-- 130
16-15-2 Number of passed registered of associate professional
ENGINEET +#esreressrensssenuttenuitttuiieniittuiiteiittuiitniteaoitnie 131
17. BUSINESS ENTEIPISES =+rrsessrressrrasstimnsiitmeiieasiiieeiieasiiieaiieaieaaa. 132
17-1 R&D expenditures by size of capital and
industry ................................................................................. 132
17-2 R&D expenditures by type of activity, size of capital and industry
.............................................................................................. ]34
17-3 R&D expenditures by sector of type of cost, size of capital and
industry ................................................................................. 136
17-4 Ratio of R&D expenditures to net sales by industry
.............................................................................................. 138
17-5 Number of R&D personnel by kind of occupation, size of capital
and indU.Stry ........................................................................... 139
17-6 Number of researchers by size of capital and industry
.............................................................................................. ]40
17-7 Number of researchers by field of science and industry
(head’counts) ......................................................................... ‘| 4 ‘|
18. Non-profit institutions and public organizations «=+===s=sssseserererarererenencacanens 143



| Bk

| Table of contents

18-1 R&D expenditures by kind of organization and field of science -- 143
18-2 R&D expenditures by sector of type of cost, kind of organization

and field of SCience seeeeeceeccccccceecccccecccccccnnccccccccccccccsscccccccccccannss 144
18-3 Number of R&D personnel by kind of occupation, kind of

organization and fleld Of SCIENCE ++esesrssscnccccccansstttccccsccnccccnnnsnnas 146
18-4 Number of researchers by kind of organization and field of

SCienCG ................................................................................... ]47
18-5 Number of researchers by kind of organization and field of

Science (head’counts) ............................................................. 148

19 Universities and CO"egeS .................................................................. '|5'|

19-1 R&D expenditures by kind of organization and field of science -+ 151
19-2 R&D expenditures by sector of type of cost, kind of organization

and fleld Of SCIEIICE ++ssessseenncccenasttttccsccsnnnccccsasssssccsccsncnccccsnssanes 152
19-3 Number of R&D personnel by kind of occupation, kind of
organization and field Of SCIENCE ++++serrsessssssssssssssissssnsnnnnnnnnnnnnns 154
19-4 Number of regular researchers by kind of organization and field
Of SCiel’lce ............................................................................... 155
19-5 Number of regular researchers by kind of occupation, kind of
organization and field Of SCIENCE ++++serrresssssssssssssiisssiisnnnnnnnnnnnnns 156
19-6 Number of regular researchers by field of science and kind of
Organization (headfcounts) ..................................................... 157
20 Technology trade ........................................................................... 158
20-1 Technology trade value s+ssssssssrenssssermmmniiiimiuiiiiii.. 158
20-2 Technology trade Value by industry ......................................... 160
20-2-1 Technology receipts by iNAUSETY ++reeerereesrrnereniiriniiiiii. 160
20-2-2 Technology payments by iNAUSETY s+essreesseessenseesianiinniaana. 162
20-3 Technology trade value by country and geographic area «ss=+=+++++ 164
20-3-1 Technology receipts by country and geographic area =======--- 164
20-3-2 Technology payments by country and geographic area ===+ 166
20-4 Technology trade value by geographic area and industry
.............................................................................................. 168
20-5 Technology trade balance in Japan’s major industrial sectors by
Country and region ................................................................. 170
271, Patents sesssesesesesarasatotetetetatitictisesesatstotototetstacastestsesetasssasstosasssasasaes 172
21-1 Number of patent applications and grants by Japanese and foreign
NALIONALS *+esessesesseresattanaitenaiioseiionsiiossiiessiiessitosastesssressssessssesssne 172
21-1-1 Patent appliCAtiONS sessssssessssssersansrremmuiintiinuiiiiiiai. 172
21-1-2 Patent Qrants seeeeseseesesseeseetuiitiiiiii.. 173

Xxviii



B |

Table of contents

21-2 Number Of Datents by fleld ...................................................... 174
21-2-1 Patent aDDlicatiOHS ............................................................. 174
21-2-2 Patent grants .................................................................... 174

21-3 Number of patents in Japan by applicants” nationality «s««s=««s=s=- 176
2 1,3,1 Patent apphcations ............................................................. 176
21-3-2 Patent grants .................................................................... 176

21-4 Number of Japanese-oriented overseas patents =ssssssssssssreessesrecees 178
21-4-1 Patent aDDlicatiOnS ............................................................. ]78
21-4-2 Patent grants .................................................................... 179

21-5 Number of overseas and Japanese patents by Japanese

APDIICANLS eeereeesrerassrenetitiuiitiiiiiiiiiiiiiiiii e, 180

21-5-1 Patent appliCAtiOnNs seesssesessssessserassrimiieiaiiiiiiiiiiii. 180

2 1,5,2 Patent grants .................................................................... 180

22. Industry-academy CoOperation s+=ssssessereseereseirateirateiieteiteteitetainaneinnaanes 181
22-1 Trend in the number of joint research projects between national

UniVerSitieS and the DriVate SECLOr eessseeessscccnsccacnnccscsncccnsccccsnccnns ]8']

23 International researchers exchange .................................................... 182

23-1 Number of Japanese researchers dispatched abroad by geographic

23-3 Number of Japanese researchers dispatched abroad by top 10
COUNLIIES tossessstentnesaractencsesracntatsientsesassscenssessacssasssssssonssssasnsses 183
23-4 Number of foreign researchers invited to Japan by top 10

Countries ................................................................................ 183
23-5 Progress of researchers eXChange stssssssessesesssereeciinuiiiuiiiian. 184
24, S&T DUCGEL +reeesrrressrrmetrmmeiiimiiiieiiiiii e 185
24-1 Budget appropriations for S&'T seesssssreransssrermuuiineiiuiiiiiia. 185
24-1-1 Budget appropriations for S&T Dy item «sssseeseessreeeeeeaeenneeenn 185
24-1-2 Budget appropriations for S&T by ministry and agency =+ 186
24-1-3 Budget appropriations for S&T by kind of organization ===+ 187
24-2 Budget appropriations for government research institutes «s»==++++: 188

24-3 Budget appropriations for space development by ministry/
AQEIICY *++resesennsssnnntstnatttuittmeeittneitttastienaeittasittmiiienioitaaiienaines 190

24-4 Budget appropriations for nuclear development by ministry/

AGETICY *++eesesrnssssnnnsstnntntttitttittttttta ittt ettt ttae st s eaaa e 191

24-5 Budget appropriations for ocean development by ministry/
AQEIICY *++resesennsssrnnsttnatetunittiuiitneiittusiienaeittasiienisiieniottaairenaines 192



| Bk

| Table of contents

24-6 Budget appropriations for earthquake research by ministry/

AQEIICY *++eesesennssenantstnutttuuittmuittneitttutieneittnsittnaiiienetteasiennenes 193
24-7 Competitive funding by ministry/agency sssssessssseeeeeessseeeecaneeees 194
25 S&T administrative Organization charts ssseeessccccsncacanccsnncccnncccnnccancccnns 196

M Indicators of S&T in selected countries

26. Outline of R&D activities in selected countrigs =+es=sresssresmsresenmanennanennanennas 202
26_1 Unlted States .......................................................................... 202
2671,1 Unlted States SUINNITIATY *esseseeseesseseassetoastassatansnsonsessassescasces 202
26-1-2 R&D expenditures by performance sector in the US «teseeeeeees 204
26-1-3 R&D expenditures by source of funds in the US «eeesererceceenes 205
26-1-4 R&D expenditures by type of activity in the US «eeseeeeescecceees 206
26-1-5 Number of researchers by research sector in the US «seeeeeeees 207
26-1-6 S&T administrative organizational charts in the US «eseeseseeees 208
26_2 European Union ...................................................................... 2‘]4
26-2-1 EU-15 SUMIMALY *++eesesssreassssseraanssssensansissminasiiitmmasam. 214
26-2-2 EU-28 SUIMITIATY +++essessersssssssernnnssreemnnnienetimniiiiiimaiimmm. 216
26-2-3 R&D expenditures by performance sector in EU seeseeseesceccenes 218
26-2-4 R&D expenditures by source of funds in EU «eeeeeeeececcecnannenee 219
26-2-5 Number of researchers by research sector in EU «eseeeceececceeee 220
26-2-6 S&T administrative organizational charts in EU «seeeeeececceccecee 222
26-3 GEITNANY *eeeseeesssrasssenantetunttttuittniittuiitteittmiitmiteaotren 224
26-3-1 GEIMANY SUIMITIALY *+++sreesssssrrnassssstanussssstnnusissemnasiiemmna 224
26-3-2 R&D expenditures by performance sector in Germany =«««==--- 226
26-3-3 R&D expenditures by source of funds in Germany «esse=s=s=e+- 227
26-3-4 R&D expenditures by type of activity in Germany essesseeseees 228
26-3-5 Number of researchers by research sector in Germany =se+«+-- 229
26-3-6 S&T administrative organizational charts in Germany =«=+=--- 230
2674 France .................................................................................... 232
267471 France SUININIALY *teesseesseecseecscestcnctcactsacscncssssssnsssacscncsnsssncss 232
26-4-2 R&D expenditures by performance sector in France seseesesee- 234
26-4-3 R&D expenditures by source of funds in France =«s«ssesseeeeeee 235
26-4-4 R&D expenditures by type of activity in France sssseeeeeeeeceees 236
26-4-5 Number of researchers by research sector in France ssesse+««+- 237
26-4-6 S&T administrative organizational charts in France esesesceseee- 238
26-5 United KiNgdOm seeseessssesssnsesssmmuusiiiiiuuiiiiii.. 240
26-5-1 United KingdOm SUMNIMATY *++e+ssesseseseseresssnsseracrencresaeacenanens 240
26-5-2 R&D expenditures by performance sector in the UK steseeeseees 242



B |

Table of contents

26-5-3 R&D expenditures by source of funds in the UK «seseeseseerenees 243
26-5-4 R&D expenditures by type of activity in the UK seteeeereseecenees 244
26-5-5 Number of researchers by research sector in the UK «seeeereees 245
26-5-6 S&T administrative organizational charts in the UK «seseeseeees 246
26,6 China ..................................................................................... 248
26-6-1 China SUMMATY «+++eesssresssrnnssenatetniietuitimitiniiemieane. 248
26-6-2 R&D expenditures by performance sector in China sesesesseseee- 250
26-6-3 R&D expenditures by source of funds in China ss=sesseseseereeees 251
26-6-4 R&D expenditures by type of activity in China sssesesseseseeresees 252
26-6-5 Number of researchers by research sector in China sesssseseeee+ 253
26-6-6 S&T administrative organizational charts in China ssesesesseseee- 254
26_7 ReD Of Korea .......................................................................... 256
26,7,1 Republic Of Korea SUITIINALY *eeeseesteesseecsccccccccncccncccncccacscccnce 256

26-7-2 R&D expenditures by performance sector in Republic of

26-7-3 R&D expenditures by source of funds in Republic of Korea -259
26-7-4 R&D expenditures by type of activity in Republic of Korea -+ 260
26-7-5 Number of researchers by research sector in Republic of

KOOI sesessesesesestracntninteninencnsscenssescsasscncssatsnestsescssssenssesasasans 261
26-7-6 S&T administrative organizational charts in Republic of

Korea ............................................................................... 262

26-8 RuUSSsian Federation stesesesesesesssasssasatetsttarsioretorsssasassssssssssssssanens 264

26-8-1 Russian Federation SUMMATrY ssesssssssssssssssrnnssssnnanssiennanin 264
26-8-2 R&D expenditures by performance sector in Russian

Federation ........................................................................ 266
26-8-3 R&D expenditures by source of funds in Russian

Federation ........................................................................ 267
26-8-4 R&D expenditures by type of activity in Russian

Federation ........................................................................ 268
26-8-5 Number of researchers by research sector in Russian

Federation ........................................................................ 269
26-8-6 S&T administrative organizational charts in Russian

Federation ........................................................................ 270

2679 Canada ................................................................................... 27‘]

26-9-1 R&D expenditures by performance sector in Canada ess+e+=+=* 271
26-9-2 R&D expenditures by source of funds in Canada «====s===ssee=e 272
26-9-3 Number of researchers by research sector in Canada «==+====+-- 273
26-9-4 S&T administrative organizational charts in Canada «+s+=+=++- 274



| Bk

| Table of contents

26-10 Other COUNtrieS/TeQIONS +rereesrrrsererstrtuiirttiiiiuiiitiiiea. 276
27 S&T budget .................................................................................. 282
28 R&D eXDenditUreS .......................................................................... 284

28-1 R&D expenditures by research Sector s+ssssessesssssesesteaieniaaininan. 284

28-2 R&D expenditures by research sector and type of activity «-«e==--- 286
29 R&D DerSOnneI ............................................................................... 288

29-1 Number of researchers by research Sector «=sssseeseeseeseesceceeciananee 288

29-2 Number of R&D personnel by kind of occupation «=sessseeseesseessses 290

29-3 Number of degrees granted by field of science «=sssssseeseeereesseannees 291
30. Number of Nobel Prize and Fields Prize winners by country ==ssseseseseseseccees 292
3‘] TeChnOlOgy trade Vaer ................................................................... 294
32 Patents ........................................................................................ 296

32-1 Number of patents DY COUNLIY s++ssesersssransersrnsertnuiirnaeninaenaannne 296

32-1-1 Patent appliCAtiONs s+eessseesesseesssratetuuiitiuiiimaiiiuiiiii. 206

32_1_2 Patent grants .................................................................... 297

32-2 Number of patents by applicant’s nationality ««sssssssssseesseessssssnnns 298

32-2-1 Patent appliCAtiONS sesessseressssreesanssrremmuiinniiiuiiiiiia.. 298

327272 Patent gran‘[s .................................................................... 299
Appendix

33 Centra| government ﬁnance in Japan .................................................. 302

33-1 Budget by type of account in Japam ssessseseeseessesesncsrenerieaiinaannnes 302

33-2 General acCOUNtS iN JAPAN s+eeeesseeserernssrenneitmainimaiiiemiiiiaiiini. 302
34 R&D deﬂators in Japan .................................................................... 304
35 GDP deﬂators in Selected COUntrieS .................................................... 306
36. Exchange rates for selected Countrigs =e+rsssrsesreesrmesranirairaiinainaniieainaens 307

36-1 IMF exchange rates to Yen for selected countries sssssssssseseseesesses 307

36-2 Purchasing power parities to Yen for selected countries «sssssss2+++ 308

XXXii



