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Evaluation of governmental R&D results through bibliometical
HCP analysis
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ABSTRACT

The purpose of this study is to establish a proper evaluation system for R&D performance by analyzing
relationships between quantitative results of science& technology and national wealth. We analyzed
193,474 research papers in multi-disciplinary fields from SCOPUS database and explored co-relations
between HCP production by section and national wealth.

This research found a significant relationship between the number of HCP papers and GDP & GDP per
capita by nation. Also, results from this study indicate that top 30 to 40 percent of researches should be
reflected in the performance evaluation while these numbers could be flexible in accordance with the
direction of national policy. In terms of future research, this study provides basis for designing more

effective R&D performance evaluation systems.
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Scientometric Citation
indicators Intensity
Linear Exponential
Econometric Wealth
Intensity
Price (1978); Kealey (1996) King (2005)
n

Impact

of

Journal

Paper

Vinkler (2008)
(" 1) Hel7)s 2ot =7F AA ] iAol ik Aid-
i’JriL 71& =t w7 BAY 9 %1174101] gt A= Price(1978)7F Alz2t & 4= Qi) Price= A

2815 5 7o) 3st AR 1|32} GDP, GDP per
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Kosmulsky(2006), Anderson et al.(2008),
H-Index 2005 Hirsch Sanderson(2008), Batista et al.(2006), Schreiber(2008),
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2 88784 45.89%
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olE8sl=+ EE T B E (MAH==0H])
12 47796 24.70%
13 46477 24.02%
14 45189 23.36%
15 44050 22.77%
16 43021 22.24%
17 41943 21.68%
18 40994 21.19%
19 40120 20.74%
20 39248 20.29%
25 35284 18.24%
30 32025 16.55%
35 29281 15.13%
40 26797 13.85%
45 24610 12.72%
50 22703 11.73%
55 20996 10.85%
60 19529 10.09%
65 18200 9.41%
70 16981 8.78%
75 15981 8.26%
80 14931 7.72%
85 13989 7.23%
90 13153 6.80%
95 12379 6.40%
100 11644 6.02%
110 10445 5.40%
117 9676 5.00%
120 9381 4.85%
130 8499 4.39%
140 7728 3.99%
150 7032 3.63%
160 6390 3.30%
170 5874 3.04%
180 5463 2.82%
190 5024 2.60%
200 4629 2.39%
250 3243 1.68%
300 2403 1.24%
350 1863 0.96%
400 1468 0.76%
450 1217 0.63%
500 996 0.51%
1000 246 0.13%
2000 34 0.02%
3000 12 0.01%
4000 5 0.00%
5000 3 0.00%
10000 1 0.00%
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<3 5> ZF HCP % ¥ 7} 49 H%

Country Name HCP1% HCP5% HCP10% HCP20% HCP30% HCP40% GDP per capita GDP average 10yrs

HCP1% |Rank | HCP5% | Rank | HCP10% | Rank | HCP20% | Rank | HCP30% | Rank | HCP40% | Rank § Rank § Rank
United States 1524 1 7226) 1 14297 1 27184 1 36242 1 41354 1] 473469 9| 14,398,386,886,6889 1
United Kingdom 347 2 1563 2 3004 2 5608 2 7680 2 8974 2| 396017 | 17| 2446482,6293354 6
Germany 254 3 1284 3 2520 3 4541 3 5891 3 6659 4] 393011 19|  3,219,660,364,209.9 4
Japan 171 4 810 5 1506 5 2901 5 3827 5 4413 6] 393165| 18| 5019,817,6659880 2
Canada 163 35 638 b) 1279 6] 2358 6] 3122 6) 3606 J| 424213 | 14| 1,4180660598304 9
France 153 6) 837 4 1638 4 3074 4 4018 4 4590] 5 387069 | 20| 2491413,7835494 5
Switzerland 17 7 524 1 982 7 1744 I 2228 7 2508 9] 64767.8 4 496,630,708.866.7 | 19
Netherlands 100 8 475 8| 857 8| 1436 10] 1869 10 2113 12| 454706 11 7500466261435 | 16
ltaly 91 9 440 9) 824 9 1478 9 1947 9 2245 11| 33921.8| 22| 2021,339,7364611 7
Australia 85 10 4011 10] 757 10 1433 N 1914 11 2282 10] 461475 10 994,605457,1340 | 14
Sweden 80 1 302 12 3890 12 1086) 13 1403 13 1599 14] 481482 8 445481,9962042 | 22
China 71 12 327 11 630 11 1604 8| 3917 8 1787 3| 34530| 6l 4,596,689,397,133.0 3
Spain 65 13 288 13 579 13 104 12 1522 12 1809 13| 294359 25 1,339,217,6369601 | 10
Denmark 52| 14 194 14 374f 15 639 1§ 826| 15 932 18] 54649.8 5 300,514,113854.1 | 29
Belgium 46 15 169] 18] 327[ 16 569 16 749 1§ 858 20| 41767.8| 15 4492724629753 | 21
Korea, Rep. 411 16 150] 18] 307) 17 539 18 734 1§ 862 19 194834 30 054,696,746,1373 | 15
Austria 371 164 17 301 18 5611 17 687 17 772 22| 437498 12 3644279997033 | 25
lsrael 35| 1§ 189] 15 4001 14 785 14 1042 14 1180 15| 262834 | 26 194,768,1846949 | 39
Russian Federation 3119 1000 21 196] 20| 346 21 538 21 1014 17] 93206 | 42 13296583731328 | 1
Finland 30] 20 119] 19| 201 19 334 2 4251 22 494 240 437483 13 232,782,142,7576 | 35
Norway 230 21 105 20] 180 22 3300 23 425 23 496 23| 819469 3 3936468690041 | 24
Brazil 2 22 9 22 1911 21 395 20 693 20 1099 16] 81354 | 46| 1,571974,6219732 8
Singapore 200 23 73 25 139] 25 2490 25 370 25 456/ 26| 379113 21 1833945759624 | 40
Ireland 200 24 71] 2§ 127) 26| 207 27 279 27 314 33| 50557.9 6 2228111022272 | 36
South Africa 190 25 74 24 127 27 219 26 296/ 26 352 30| 60609 52 302,200696,7817 | 28
Greece 18] 26 37 35 753 35 140 36 208] 36 262 3| 251319 27 2809790247376 | 30
New Zealand 18 27 82 23 148 24 262 24 375 24 445 28] 308360 23 1320914496683 | 47
Hong Kong SAR, Ching 16| 28] 52] 30 86| 32 188 29 333 29 423 29 307929 24 2144234124176 | 38
Hungary 13 29 44 33 81| 33 168] 33 237 33 322 32| 125359 37 1257000343586 | 48
Portugal 12| 30] 571 29 102) 29 185 30| 249) 30 285 36| 208148 29 219,357,5310592 | 37
Hungary 13 29 44 33 81| 33 168] 33 237] 33 322 32| 125359 | 37 1257000343586 | 48
Portugal 12 30 57 29 102] 29 185 30, 2490 30 285 36 208148 29 219,357,531,059.2 | 37
Poland 1 31 58] 2§ 100)  30] 182 31 245 31 299 34 109193 | 39 417,691,2744753 | 23
Czech Republic 1 32 491 31 %l 3 174 32 231 32 260 38 171935 32 1784983776723 | 43
Iceland 1 33 27 31 401 39 571 41 0] 4 74 51| 48620.1 7 150839164122 | 69
India 100 34 69 27 154 23 4911 19 1652 19 3268 8 11042 68| 1,3089303530211| 12
Thailand 9] 35 26| 3§ 49 37 9 37 213 37 446 27| 39580 59 262,065,828,866.2 | 33
Mexico 8 36 470 32 104] 28 198 28 330] 28 469 25| 87059 | 45 1,003,837,1793138 | 13
Argentina 7\ 3 34) 3§ 75| 36§ 165 34 2421 34 299 35| 76023 | 4 303,908,624, 8461 | 27
Kenya 7] 3§ 18] 4 36| 40 82 39 111 39 122 45 4| R 28,015105466.9 | 61
Turkey 6 39 19 40 350 41 73] 40 167 40| 336 31| 89396 | 43 632,585,5353783 | 17
Chile 5 40 38 34 78| 34 158 35 209] 35 255 39 107817 | 40 182,554,1264459 | 41
Vietnam 5 4 12] 4§ 16] 50 24| 53 3 53 39 39 11168 | 67 95,9199553338 | 49
Venezuela, RB 4 42 14| 4] 19 49 34 48 64| 48 135 43 939%5| 41 267,600,171,989.5 | 31
Costa Rica 4 43 11 49 15[ 53] 18] 57 26| 57 29 62| 65349 | 30 29,895,3350176 | 60
Nigeria 4 M 9 53 11] 56 6] 59 66 59 180] 41| 11724 65 1808120491743 | 42
Pakistan 4 45 7| 51 10[ 59 16] 60! 47] 60| 126 44 9566 | 70 161,307,135,695.1 | 45
Croatia 3| 4 18] 43 27| 49 48] 45 62| 45 69 4 128135 | 36 56,305,1966118 | 52
Estonia 3 # 17) 45 32 42 48] M 62 44 73 32 142362 35 19,081,581,1750 | 67
Philippines 3| 48 14 47 18] 49 33 49 43 49 55 56[ 17998 | 63 164,645623,1733 | 44
Slovak Republic 3| 49 100 51 L EL 31 51 48] 51 68 35| 150565 | 34 81,0849654783 | 50
Colombia 2| 50 19 4 29| M 39 47 57| 47 72 53| 51245| 55 2339414110815 | 34
Panama 2| 51 18] 44 411 3§ 82| 38 107) 3§ 119 46| 64274 | 51 230996777778 | 62
Tanzania 2l 52 100 52 16] 52 30 52 39 52 4 37| 4652 75 19,471,038,106.1 | 66
Slovenia 2l 53 8l 54 20| 47 45| 46 61| 46 77 50{ 220110 | 28 446564026479 | 56
United Arab Emirates 2l 4 6| 5 9 60 6] 61 27| 61 41 58 409105| 16 266,506,389,8833 | 32
Bulgaria 2l 55 6] 59 14] 54 18] 58 38| 58 144 42| 56706 54 424598720730 | 57
Luxembourg 2| 56 4 63 E 0] 65 4] 65 16) 67| 979229 1 48,288,8041235| 54
Indonesia 11 57 211 39 32| 43 35| 42 7 42 14 4l 22591 | 82 535,876,951,050.7 | 18
Saudi Arabia 11 58 111 50 21| 46 00 43 9 43 208 400 177075 31 4706970326391 20
Iran, Islamic Rep. 11 59 8l 55 12| 55 33 50 2200 50 773 21| 46616 | 57 3429134227766 | 26
Ecuador 1 60f 8| 56 1) 57 15 63 200 63 29 63| 40092 | 358 58,723,796,7778 | 51
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