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Region Sl g S il @ u.gﬁ‘x‘i feeadll
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aanll % dalt %
Western Europe 135 | 280 | 7285 | 222 iu el Gy
CEE2 4.4 0.9 549 1.7
CIS2 1.8 2.5 1179 3.6 g oSl (g
North America 178.1 | 379 | 7255 222 el 1S
Latin America 9.2 1.9 2746 8.4 A S
Arab states 1.9 0.4 1080 33 Ay gall Jal
Sub-saharan Africa 23 0.5 716 22 el jaaall Ggia L il
Japan and NICs 87.3 18.6 3737 (1.4 |suoall Acluall Jeally (LU
China 23.3 49 4650 | 142 Cnea)
India Central Asia 10.1 22 1624 5.0 Ll a5 5 231l
South-Easi-Asia 4.4 0.9 1446 4.4 Ll 50 wga U
Oceania 6.0 13 414 13 eyt ) g
World total 4704 | 1000 | 32656 | 100.0 Al
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e Ly gl 0.6
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Al 1.4
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‘(1) Region il et | ol 8
| Western Europe 358 109
| CEE 2.0 83
| CIS 4.0 56
North America 318.4 96
Latin Amgcrica 1.6 17
Arab states 0.7 93
Sub-saharan Africa 0.8 81
Japan and NICs 10.1 119
China 1.6 138
India Central Asia 2.1 97
South-East-Asia 0.1 g9
Oceania 2.8 106
World tolal 100.0 100

Sources: ISI (SCI and Compumath), OST treatment.
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Engineerin
sciences
Fundamentsl | Medical | Applied | Chemisiry E::Srlh e apd
bialogy rescarch | Bictogy o technolagy
Region Physics | Sciencer sl | Al disclplines

Lagled | Sl | Gaglpl) | sl \i’m e | s

PR 5 PR P AL f

Luldll | Apkd | A oy s

L i)
| Westem Europe 36.3 4).5 318 34.1 32.9 33.2 28R 358

Cee | 1.4 0.8 1.6 44 3.2 1.7 2.3 20
Cis 1.9 0.2 2.1 8.2 935 4.5 4.2 4.0
Nortl America 44.2 406 0.7 26.4 D4 448 410 48.4
Latin Amernca 14 1] 2.8 1.5 2.2 2.1 10 1.6
Arab slales 03 0.6 0.7 (2] U6 07 1.2 07
Sub-saharan Africa 04 {0 2.0 04 0.3 12 0.4 0.8
Sapan and NICs 10.0 8.4 8.7 15.0 12.4 4.4 13.1 101
China 04 0.7 0.7 2.7 338 1.0 2.5 i.6
{ndia Central Asia [R!] 1.4 2.4 43 30 2.1 3.1 2.1
South-East-Asia 0.1 (4] 0.5 0.1 0.1 0.2 0.1 0.1
Oceaniy 26 3.2 6.0 1.7 1.6 42 22 28
World total 100.0 160.0 100 0 | 1000 1000 100.0 100.0 100.0

Sources: ISI (SCI and Compumath), OST treatment.
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Europecan patents US patents
el [l gl (b il el ) ghatl
14402 Vi, Lle M V440 YAt de )
Western Europe 474 91 19.9 78
CEE 0.4 131 0.1 43
CIS 04 113 0.1 59
North America 334 125 51.5 108
Latin Amenca 0.2 204 0.2 122
Arab staics 0.0 101 0.0 135
Sub-saharan Africa 0.2 96 0.1 78
Japan and NICs 16.6 87 273 108
China 0.1 152 0.2 118
India Centra} Asia 0.0 103 0.0 160
South-East-Asia 0.0 165 0.0 126
Oceania 13 163 0.6 84
World total 100.0 100.0 10.0 100.0
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U.S Patents issned
Population,
millions Per million
Number
people
United states 263.1 64562 245(1)
Japan 125.2 22991 184(2)
Germany g1.9 6946 85(4)
United kingdom 58.5 2642 45
France 58.1 2991 51
Italy 57.2 1273 22
South Korea 44.9 1175 26
Canada 29.6 2535 86(3)
Australia 18.1 572 32
Netherlands 15.5 929 16
Belgium 10.1 391 39
Israel 5.5 440 80(5)
Source: World Development Report 1997; U.S Patent and
Trademark Office Annual Report for Fiscal Year 1996,
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{ EU USA |
Japan
o sy <Ly i .
\ R&D financing ' g Ju gaiill
] saadall
| syl | e
Public civil 32.7 18.6 254 (e ale (ala
Military 8.2 224 1.] o Sec ol
Foreign 6.4 0.0 0.1 dial jilae
Industry 52.8 59.0 73.4 alalh o Undl
Total 100.0 100.0 100.0 dll ¢ gana
Volume (1JS$ bitlion) 125.0 168.5 69.7 Y 93 el sl
~ R&D w
implementation B

SE Saadl leiga
_I ub’hc Tesearch 184 3.4 148

institutions bl
University 19.7 15.6 14.1 Cilaaladl
Industry 61.9 71.0 71.1 elall g Uil
Total (00.0 100.0 100.0 et ¢ sens

Sourccs: OECD, OST treatment.
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(%) Y44e Vad. L Laldly
EU USA Eapan Elﬂ USA | Japan

Fundamental biology 332 393 9.1 106 99 108
Medical research 37.9 36.9 7.4 105 97 115
Applied biology/ecology 28.8 337 7.6 112 91 117
Chemistry 31.6 233 12.2 111 99 109
Physics 29.7 27.4 9.9 109 91 103
Earth and space scicnces 30.1 383 3.6 117 95 113
Engineering sciences and 26.1 35.7 8.2 105 93 9]
tcchnology
Mathematics 314 33.1 4.2 106 93 88
All disciplines 327 34.1 8.3 108 96 109

Sources: ISI (SCI and Compumath), OST treatment.
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1440 o 1940 ale 0 ul@l
EU | USA [Japan| EU | USA [ Japan|
European patents UJ._,_)_,‘YI el Al i ( i )
Elcctronics/ electrical goods 349 | 351 ‘ 242 %0 121 85
Instrumcntation 365 | 389 | 17.0 38 131 79
Chemistry/ pharmaceuticals 373 | 403 | 154 91 121 78
Industrial processcs/ metallurgy 482 | 294 13.6 95 119 85
Mcchanical engineering/ transport | 55.3 22.9 12.5 92 129 90
Consumer goods 592 | 21.1 6.2 90 132 93
All ficlds 439 | 32.1 15.9 91 125 34
S el A Gasa ()

US patents |

Electronics/ clcetrical goods 11.0 | 473 34.6 66 104 104
Instrumentation 148 | 51.7 | 27.2 &0 114 91
Chemistry/ pharmaceuticals 234 | 519 | 183 87 106 101
Industrial processes/ metallurgy 220 | 498 | 202 83 106 105
Mechanical engineering/ transport | 232 | 464 | 21.3 84 b2 92
Consumer goods 180 | 51.7 11.8 76 105 102
All ficlds 180 | 492 [ 245 78 108 102
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1. Technological Impact: Present and Potential

Technology

Present Impact

Potential Impact

Dispersions and
Coatings

Thermal barricrs

Optical (visible and UV)
barricrs

Imaging enhancement
Ink-jet matcrials

Coated abrasive slurrics
Information-recording Jayers

Targeted drug delivery/gene
thcrapy
Multifunctional nanocoatings

‘HigF Surface Area
Matenials

Molceular sieves
Drug delivery
Tailored catatysts
Absorption/desorption
materials

Molecule-specific sensors
Large hydrocarbon or
bacterial filters

Energy storage
Gratzel-type solar cells

Consolidated
Materials

Low-loss soft magnetic
materials

High hardness, tough WC/Co
cuttings tools
Nanocomposite cements

Superplastic forming of
ceramics
Ultrahih-strength, tough
structural materials
Magnctic refrigerants
Nanofilled polymer
compositcs

Ductile cements

Nanodcvices

GMR read heads

Terabit memory and
MOCTOProcessing

Single molecule DNA sizing
and sequencing

Biomedical sensors
Nanotubes for high brightenss
displays

Additional
Biological Aspccts

Biocatalysis

Bicelectronics
Bioinspired prosthescs
Single-molccule-sensitive
biosensors

Designer molecules
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Comparison of Activities in Nanostructure Science and Technology

in Europe, Japan and The United States

Synthesis & Assemply

Biological Approaches &
Applications
Dispersion and Coatinsts

Dispersion and Coatings

High Surface Area Materials

Nanodevices

Consolidated Materials

Level

U.S. Europ Japan
U. S./Eur Japan
U. S/Eur Japan

u.s. Europe Japan

Japan Europe

Japan U. S./Eur

1 2 3
Highest
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