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ONLINE APPENDIX 

SUPPLEMENTARY ANALYSES 
 

Supplementary Comparison with Previous Works 

Some of our findings are aligned with those observed in previous works. Having said that, our study 

presents important novelties in terms of the empirical analysis and results obtained vis-à-vis these prior 

works. In what follows, we provide an overview of these studies and highlight how our work contributes 

to this stream of research. 

The technical report by Clarivate (Adams et al., 2023) provides evidence of the growth of Chinese 

scientific production that is aligned with the results we obtained. The authors also analyze changes in 

collaboration types for China over time and compare them to the U.S. focusing on the 2013-2022 period. 

Our work presents a number of major differences vis-à-vis Clarivate’s report; here are some of the most 

significant ones. First, our comparison of changes in collaboration types goes well beyond U.S. and China, 

as it provides an exhaustive analysis of all the top 15 countries in terms of total scientific production in the 

2008-2022 period, also offering percentage changes from 2008-2010 to 2018-2020. This enables us to 

identify the changes that are unique to China and thus offer a detailed overview of its performance vis-à-

vis all these other countries – not just the U.S. – also in terms of their relative inclination to domestic and 

international collaboration and its evolution over time. Second, our detailed analysis of the extent to which 

each country’s international production involves either the U.S. or China during a certain period provides 

unique insights on the relative dependency of other countries on the collaboration with the two world’s 

largest economies and enables us to compare how such reliance has evolved over time. Third, our analysis 

of field specialization also considers how important the fields are within Chinese science production, 

instead of purely focusing on China’s global share. 

Other notable previous works include a recent index by Nature (2023) – Nature Index 2023 China – 

published in the form of an editorially independent supplement which provides specific graphs and input 

on various elements associated with China’s scientific production. The index tracks contributions to 

research articles published in high-quality natural-science and health-science journals that are based on 

reputation by an independent group of researchers. Thus, their index is by design focused on high-quality 

(and thus, likely, high-impact) research in a rather restricted set of scientific fields. Our empirical study is 

intentionally covering the whole spectrum of scientific fields and is including all scientific publications, not 

just high-quality/high-impact ones. This enables us to provide a comprehensive overview of the evolution 

of the scientific production as a whole. Thus, our analysis covering the 2008-2020 period and encompassing 
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all 15 major countries in terms of their overall scientific production and their relative openness to domestic 

and international collaboration enables us to provide a complete, unique comparison across all countries, 

also relative to a wide spectrum of scientific fields. Thus, by design, our work remains significantly different 

from the index published by Nature. Another relevant study is the one by Lin & Chang (2022) who studied 

the influence of Chinese students and scholars on global research outputs, regardless of whether they had 

an active affiliation with China. Their work focused on publications in a select number of physical science 

related journals only. While an interesting contribution that can help us better contextualize the potential 

mechanisms through which China has expanded its global reach in terms of collaboration, the empirical 

focus and breadth of our work remains significantly different from theirs. 

 

Supplementary Analyses on Chinese and U.S. Production Across Fields 

Tables S1a, S1b, and S1c, as well as S2a, S2b, and S2c list the top 20 fields in terms of production for 

China and the U.S. respectively. These are the fields to which China and the U.S. have contributed the most 

publications in the 2008-2020 period, in relation to their respective production. In particular, Tables S1a 

and S2a show the average yearly production and their respective contributions to the field’s global 

production (over the entire period and the percentage change). Tables S1b and S2b show the contributions 

to the top 10% global production and Tables S1c and S2c the contributions to the top 1%. 

Tables S3a, S3b, and S3c, as well as S4a, S4b, and S4c list the top 20 fields where China and the U.S. 

respectively are most dominant. These are the fields to which China or U.S. have contributed the most 

publications in the 2008-2020 period, in relation to the field’s global production.  

 

Supplementary Analyses Across Articles’ Categories and Using Journals’ Impact Factors 

In Table S5, we include a breakdown of publication categories over domains. The table shows that 

conference proceedings make up only 1-2% of (globally) highly cited works. Even less than that in most 

fields. In Table S6, we provide the share of articles per publication category for the Chinese top 20 fields, 

and notice that, for some of these fields, proceedings papers are relatively more common when compared 

to the global averages reported in Table S5. At the same time, only two of the 20 fields also have a 

significant number of Proceedings Papers among the top 1% highly cited papers. As such, these results 

corroborate that the inclusion of Proceeding Papers in our analysis is relatively disconnected from China's 

rise in producing high-quality works. 

Table S6 and Table S7 focus on the Chinese top 20 fields and show the share of articles per publication 

categories by academic field, for the whole sample and when restricting to highly cited work only. In both 

tables, we distinguish between all publications and top 10 journals. Top journals are here the top 10 journals 

(either globally or within the field depending on the table) that have the highest 5-year journal impact factor 
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in 2021, i.e., that have received the most citations in 2021 for publications published in the 2016-2020 

period. For these journals, we have considered the type of publications. The top journals (globally) show a 

larger percentage of 'Review' type publications and more OA publications. Similarly, among the top 20 

fields of China 'Review' type publications constitute a five times higher percentage of top journal 

publication compared to all publications. These differences are, for example, quite large for "Materials 

Science, Multidisciplinary." These results suggest that restricting our analysis to top journals only may 

introduce some biases in our results. 

Our decision to focus on individual articles’ citations is based on the notion that journal metrics – e.g., 

the journal impact factor – measure the average impact of articles published in the journal. Thus, it does 

not guarantee nor qualify the specific impact of each article published in the given journal. While we can 

expect a correlation between publishing in a ‘top’ journal of a given field (hence one with a high impact 

factor), and the likelihood that the article will be cited more often, the advantage of the dataset we used is 

that we can measure individual articles’ impact directly through their citations. Hence, our empirical study 

relies on a more granular measurement of individual impact than the average impact of any given article 

published in the same journal. 
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Table S1a: China’s Top 20 Scientific Production Fields, averages and percentage of global field’s overall production 

  
 

  Percentage of global field's overall production 

  
 

  that involves USA that involves CHN 

Web of Science category/field 
Average yearly 
USA production 

Average yearly 
CHN production 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 
Engineering, Electrical & Electronic 29.511 42.768 18,12 -18,15 26,26 37,98 
Materials Science, Multidisciplinary 17.619 38.823 16,04 -19,05 35,34 63,73 
Physics, Applied 15.056 19.606 18,99 -33,45 24,72 110,72 
Chemistry, Multidisciplinary 10.480 17.753 17,20 -20,88 29,14 70,96 
Chemistry, Physical 11.244 17.409 19,13 -16,72 29,62 91,43 
Environmental Sciences 11.167 13.924 20,69 -29,12 25,80 113,27 
Computer Science, Information Systems 8.800 13.441 18,06 3,92 27,59 37,47 
Computer Science, Artificial Intelligence 7.890 13.079 16,19 26,02 26,84 8,28 
Telecommunications 7.713 13.024 16,93 -24,41 28,59 68,02 
Energy & Fuels 6.440 12.952 15,25 -28,88 30,68 60,34 
Computer Science, Theory & Methods 11.051 12.518 19,12 8,25 21,66 8,07 
Optics 9.710 12.388 21,80 -25,70 27,82 89,77 
Automation & Control Systems 4.126 12.155 13,86 -8,15 40,82 5,11 
Engineering, Mechanical 5.866 11.682 16,38 -31,47 32,62 42,81 
Nanoscience & Nanotechnology 8.416 11.486 22,39 -21,83 30,56 132,29 
Biochemistry & Molecular Biology 16.688 10.306 29,35 -30,16 18,13 137,07 
Oncology 13.410 9.412 32,56 -18,99 22,85 293,81 
Engineering, Chemical 3.864 9.377 12,12 -11,27 29,43 118,94 
Multidisciplinary Sciences 15.119 8.476 31,20 -33,55 17,49 68,31 
Physics, Condensed Matter 5.534 8.001 17,51 -21,98 25,32 109,14 
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Table S1b: China’s Top 20 Scientific Production Fields, global field’s top 10% highly cited production 

  Percentage of global field's top 10% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Engineering, Electrical & Electronic 26,73 -29,47 30,11 196,92 
Materials Science, Multidisciplinary 25,71 -29,52 40,26 141,68 
Physics, Applied 27,75 -35,23 35,94 206,86 
Chemistry, Multidisciplinary 30,60 -34,77 36,84 154,80 
Chemistry, Physical 26,21 -31,48 42,27 152,34 
Environmental Sciences 29,06 -36,16 28,74 187,56 
Computer Science, Information Systems 31,01 -34,83 28,92 239,05 
Computer Science, Artificial Intelligence 26,40 9,36 32,08 131,94 
Telecommunications 26,20 -40,06 34,36 240,17 
Energy & Fuels 18,56 -17,61 36,44 164,59 
Computer Science, Theory & Methods 34,32 -8,41 21,60 208,55 
Optics 25,82 -24,48 30,67 147,72 
Automation & Control Systems 20,77 -30,72 39,20 154,97 
Engineering, Mechanical 19,53 -48,11 31,03 209,55 
Nanoscience & Nanotechnology 30,61 -35,21 42,98 194,87 
Biochemistry & Molecular Biology 42,83 -33,49 16,14 320,69 
Oncology 47,14 -20,79 19,67 421,19 
Engineering, Chemical 17,65 -27,96 39,21 229,01 
Multidisciplinary Sciences 54,71 -30,24 19,27 405,55 
Physics, Condensed Matter 31,82 -34,95 35,84 239,66 
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Table S1c: China’s Top 20 Scientific Production Fields, global field’s top 1% highly cited production 

  Percentage of global field's top 1% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Engineering, Electrical & Electronic 33,92 -29,60 35,46 206,93 
Materials Science, Multidisciplinary 32,99 -35,88 42,34 171,58 
Physics, Applied 36,22 -43,49 40,65 284,46 
Chemistry, Multidisciplinary 34,38 -43,46 43,12 192,59 
Chemistry, Physical 31,27 -43,62 46,33 228,42 
Environmental Sciences 33,98 -41,46 29,46 311,13 
Computer Science, Information Systems 38,47 -42,23 31,55 352,81 
Computer Science, Artificial Intelligence 34,08 7,58 39,03 104,30 
Telecommunications 34,16 -43,14 36,78 286,36 
Energy & Fuels 23,55 -13,34 36,78 284,98 
Computer Science, Theory & Methods 41,35 -18,97 30,25 240,82 
Optics 35,58 -17,19 28,50 254,88 
Automation & Control Systems 22,85 -34,97 49,36 147,85 
Engineering, Mechanical 24,77 -57,59 33,97 308,83 
Nanoscience & Nanotechnology 36,34 -44,18 45,88 252,14 
Biochemistry & Molecular Biology 52,90 -26,72 13,84 446,85 
Oncology 59,06 -16,71 14,80 382,12 
Engineering, Chemical 22,79 -37,61 43,19 385,10 
Multidisciplinary Sciences 67,22 -26,32 20,03 430,52 
Physics, Condensed Matter 37,00 -49,11 44,47 300,53 
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Table S2a: U.S. Top 20 Scientific Production Fields, averages and percentage of global field’s overall production 

      Percentage of global field's overall production 

  
 

  that involves USA that involves CHN 

Web of Science category/field 
Average yearly 
USA production 

Average yearly 
CHN production 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 
Engineering, Electrical & Electronic 29.511 42.768 18,12 -18,15 26,26 37,98 
Materials Science, Multidisciplinary 17.619 38.823 16,04 -19,05 35,34 63,73 
Biochemistry & Molecular Biology 16.688 10.306 29,35 -30,16 18,13 137,07 
Multidisciplinary Sciences 15.119 8.476 31,20 -33,55 17,49 68,31 
Physics, Applied 15.056 19.606 18,99 -33,45 24,72 110,72 
Neurosciences 13.951 4.024 37,48 -9,59 10,81 147,31 
Oncology 13.410 9.412 32,56 -18,99 22,85 293,81 
Surgery 12.267 2.668 32,75 12,60 7,12 120,10 
Public, Environmental & Occupational 
Health 11.820 1.912 38,31 -13,20 6,20 53,50 
Chemistry, Physical 11.244 17.409 19,13 -16,72 29,62 91,43 
Environmental Sciences 11.167 13.924 20,69 -29,12 25,80 113,27 
Computer Science, Theory & Methods 11.051 12.518 19,12 8,25 21,66 8,07 
Chemistry, Multidisciplinary 10.480 17.753 17,20 -20,88 29,14 70,96 
Pharmacology & Pharmacy 9.945 7.141 24,56 -24,64 17,64 144,98 
Clinical Neurology 9.886 2.065 34,78 6,55 7,27 216,08 
Cell Biology 9.835 6.044 35,17 -26,01 21,61 279,26 
Optics 9.710 12.388 21,80 -25,70 27,82 89,77 
Computer Science, Information Systems 8.800 13.441 18,06 3,92 27,59 37,47 
Education & Educational Research 8.504 3.608 25,29 -15,70 10,73 -15,01 
Astronomy & Astrophysics 8.435 2.172 40,38 -6,19 10,40 105,53 
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Table S2b: U.S Top 20 Scientific Production Fields, global field’s top 10% highly cited production 

  Percentage of global field's top 10% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Engineering, Electrical & Electronic 26,73 -29,47 30,11 196,92 
Materials Science, Multidisciplinary 25,71 -29,52 40,26 141,68 
Biochemistry & Molecular Biology 42,83 -33,49 16,14 320,69 
Multidisciplinary Sciences 54,71 -30,24 19,27 405,55 
Physics, Applied 27,75 -35,23 35,94 206,86 
Neurosciences 50,80 -15,84 8,44 398,62 
Oncology 47,14 -20,79 19,67 421,19 
Surgery 46,86 1,38 6,47 200,43 
Public, Environmental & Occupational Health 50,57 -25,27 7,21 398,76 
Chemistry, Physical 26,21 -31,48 42,27 152,34 
Environmental Sciences 29,06 -36,16 28,74 187,56 
Computer Science, Theory & Methods 34,32 -8,41 21,60 208,55 
Chemistry, Multidisciplinary 30,60 -34,77 36,84 154,80 
Pharmacology & Pharmacy 33,11 -42,09 19,23 341,65 
Clinical Neurology 47,84 -4,33 6,03 376,60 
Cell Biology 50,75 -26,60 17,93 715,63 
Optics 25,82 -24,48 30,67 147,72 
Computer Science, Information Systems 31,01 -34,83 28,92 239,05 
Education & Educational Research 37,87 -25,34 5,35 193,21 
Astronomy & Astrophysics 55,56 -6,65 8,95 89,18 
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Table S2c: U.S. Top 20 Scientific Production Fields, global field’s top 1% highly cited production 

  Percentage of global field's top 1% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Engineering, Electrical & Electronic 33,92 -29,60 35,46 206,93 
Materials Science, Multidisciplinary 32,99 -35,88 42,34 171,58 
Biochemistry & Molecular Biology 52,90 -26,72 13,84 446,85 
Multidisciplinary Sciences 67,22 -26,32 20,03 430,52 
Physics, Applied 36,22 -43,49 40,65 284,46 
Neurosciences 59,55 -13,97 5,86 443,84 
Oncology 59,06 -16,71 14,80 382,12 
Surgery 54,35 0,05 5,60 238,43 
Public, Environmental & Occupational Health 58,42 -25,35 6,58 839,82 
Chemistry, Physical 31,27 -43,62 46,33 228,42 
Environmental Sciences 33,98 -41,46 29,46 311,13 
Computer Science, Theory & Methods 41,35 -18,97 30,25 240,82 
Chemistry, Multidisciplinary 34,38 -43,46 43,12 192,59 
Pharmacology & Pharmacy 41,48 -41,88 13,89 528,41 
Clinical Neurology 55,84 -14,87 5,26 529,84 
Cell Biology 63,98 -16,38 12,60 491,23 
Optics 35,58 -17,19 28,50 254,88 
Computer Science, Information Systems 38,47 -42,23 31,55 352,81 
Education & Educational Research 40,20 -39,10 6,36 280,79 
Astronomy & Astrophysics 64,78 -11,96 8,90 56,86 
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Table S3a: China Top 20 Dominant Scientific Production Fields, averages and percentage of global field’s overall production 

      Percentage of global field's overall production 

  
 

  that involves USA that involves CHN 

Web of Science category/field 
Average yearly 
USA production 

Average yearly 
CHN production 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 
Automation & Control Systems 4.126 12.155 13,86 -8,15 40,82 5,11 
Engineering, Manufacturing 1.537 4.962 12,18 -10,98 39,32 -11,06 
Metallurgy & Metallurgical Engineering 1.882 7.285 9,78 -15,98 37,87 38,60 
Materials Science, Textiles 204 1.028 7,33 -18,04 37,01 21,70 
Materials Science, Ceramics 547 2.127 9,09 -27,44 35,36 80,71 
Materials Science, Multidisciplinary 17.619 38.823 16,04 -19,05 35,34 63,73 
Engineering, Geological 888 2.171 14,43 19,32 35,28 0,50 
Integrative & Complementary Medicine 437 1.236 12,22 -35,44 34,53 68,38 
Engineering, Environmental 2.790 6.151 15,45 -22,06 34,06 74,97 
Electrochemistry 1.852 4.481 13,50 -33,64 32,65 125,52 
Engineering, Mechanical 5.866 11.682 16,38 -31,47 32,62 42,81 
Mathematics, Interdisciplinary Applications 1.911 3.197 18,67 -25,62 31,24 86,41 
Construction & Building Technology 1.787 3.784 14,74 1,02 31,22 28,18 

Operations Research & Management Science 2.606 4.322 18,79 16,33 31,16 -35,51 
Materials Science, Coatings & Films 987 2.426 12,54 -19,64 30,82 85,65 
Engineering, Multidisciplinary 2.833 7.226 12,08 -44,51 30,80 54,98 
Energy & Fuels 6.440 12.952 15,25 -28,88 30,68 60,34 
Nanoscience & Nanotechnology 8.416 11.486 22,39 -21,83 30,56 132,29 
Engineering, Petroleum 407 659 18,62 -24,30 30,16 58,76 
Chemistry, Applied 1.567 4.345 10,69 -27,61 29,66 96,55 
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Table S3b: China Top 20 Dominant Scientific Production Fields, global field’s top 10% highly cited production 

  Percentage of global field's top 10% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Automation & Control Systems 20,77 -30,72 39,20 154,97 
Engineering, Manufacturing 19,53 -7,73 27,08 128,55 
Metallurgy & Metallurgical Engineering 15,27 -24,04 43,03 59,72 
Materials Science, Textiles 8,64 -36,99 43,12 127,04 
Materials Science, Ceramics 11,50 -46,08 41,66 136,72 
Materials Science, Multidisciplinary 25,71 -29,52 40,26 141,68 
Engineering, Geological 18,59 -35,66 38,11 242,55 
Integrative & Complementary Medicine 12,52 -54,58 39,04 146,96 
Engineering, Environmental 19,19 -35,10 42,37 173,25 
Electrochemistry 15,19 -31,51 47,92 83,32 
Engineering, Mechanical 19,53 -48,11 31,03 209,55 
Mathematics, Interdisciplinary Applications 23,49 -22,17 34,66 89,97 
Construction & Building Technology 18,28 -29,84 27,50 175,39 

Operations Research & Management Science 25,21 -8,11 24,95 99,97 
Materials Science, Coatings & Films 13,34 -47,18 44,37 159,83 
Engineering, Multidisciplinary 18,71 -46,28 29,45 128,97 
Energy & Fuels 18,56 -17,61 36,44 164,59 
Nanoscience & Nanotechnology 30,61 -35,21 42,98 194,87 
Engineering, Petroleum 27,03 13,30 36,28 184,16 
Chemistry, Applied 12,08 -38,70 37,64 154,22 
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Table S3c: China Top 20 Dominant Scientific Production Fields, global field’s top 1% highly cited production 

  Percentage of global field's top 1% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Automation & Control Systems 22,85 -34,97 49,36 147,85 
Engineering, Manufacturing 26,73 -12,56 25,95 120,93 
Metallurgy & Metallurgical Engineering 20,44 -18,70 37,63 85,10 
Materials Science, Textiles 9,04 -46,95 42,89 182,93 
Materials Science, Ceramics 18,57 -57,94 39,82 207,60 
Materials Science, Multidisciplinary 32,99 -35,88 42,34 171,58 
Engineering, Geological 20,73 -54,22 47,52 442,14 
Integrative & Complementary Medicine 13,67 -49,05 42,52 282,12 
Engineering, Environmental 20,50 -46,15 46,64 244,05 
Electrochemistry 21,32 -24,37 45,02 73,20 
Engineering, Mechanical 24,77 -57,59 33,97 308,83 
Mathematics, Interdisciplinary Applications 26,48 -31,33 36,68 77,73 
Construction & Building Technology 20,72 13,34 25,01 283,38 

Operations Research & Management Science 28,95 -2,61 26,24 56,97 
Materials Science, Coatings & Films 21,90 -49,10 41,45 208,20 
Engineering, Multidisciplinary 22,69 -56,81 32,88 146,72 
Energy & Fuels 23,55 -13,34 36,78 284,98 
Nanoscience & Nanotechnology 36,34 -44,18 45,88 252,14 
Engineering, Petroleum 33,57 -14,03 36,04 831,37 
Chemistry, Applied 13,54 -57,76 35,71 190,46 
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Table S4a: U.S. Top 20 Dominant Scientific Production Fields, averages and percentage of global field’s overall production 

      Percentage of global field's overall production 

  
 

  that involves USA that involves CHN 

Web of Science category/field 
Average yearly 
USA production 

Average yearly 
CHN production 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 2008-2020 

Percentage change 
from 2008-2010 to 

2018-2020 
Literature, American 357 7 77,92 -10,90 1,50 -79,39 
Family Studies 1.777 87 59,49 -17,58 2,90 291,23 
Substance Abuse 2.159 88 59,45 -9,14 2,42 51,59 
Psychology, Developmental 2.843 153 57,89 -5,77 3,11 66,32 
Psychology, Clinical 4.326 148 54,58 -8,78 1,86 140,09 
Psychology, Mathematical 298 24 54,21 -8,95 4,37 104,93 
Education, Special 912 36 51,71 -5,22 2,04 105,22 
Psychology, Social 2.045 233 51,09 -12,75 5,81 182,46 
Social Work 1.547 106 49,08 -23,95 3,37 188,29 
Literary Reviews 161 4 47,83 -26,97 1,19 -27,65 
Poetry 133 9 47,48 1,69 3,33 -98,13 
Ethnic Studies 854 30 47,39 -0,63 1,66 -55,98 
Psychology, Psychoanalysis 321 4 47,26 -11,73 0,64   
Health Policy & Services 3.020 171 47,01 -15,71 2,66 159,15 
Psychology, Applied 1.909 199 45,82 -18,35 4,79 42,79 
Social Sciences, Biomedical 1.267 91 45,32 2,75 3,26 121,01 
Audiology & Speech-Language Pathology 1.188 168 45,22 -13,57 6,40 214,75 
Psychology, Educational 1.189 121 44,98 -16,91 4,58 26,78 
Women's Studies 1.174 76 44,73 -18,19 2,91 53,42 
Gerontology 1.423 126 44,02 -22,05 3,91 144,79 
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Table S4b: U.S. Top 20 Dominant Scientific Production Fields, global field’s top 10% highly cited production 

  Percentage of global field's top 10% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Literature, American 82,08 -10,12 0,62   
Family Studies 67,20 -20,09 3,45 961,32 
Substance Abuse 66,53 -3,73 2,11 364,80 
Psychology, Developmental 65,40 -12,27 2,56 531,21 
Psychology, Clinical 62,11 -15,15 2,11 432,32 
Psychology, Mathematical 55,64 -17,06 2,69 64,55 
Education, Special 54,98 1,96 1,73 58,24 
Psychology, Social 63,17 -18,58 3,52 392,86 
Social Work 55,48 -27,13 4,50 838,48 
Literary Reviews 45,09 -4,29 1,50   
Poetry 50,44 1,78 9,37 -98,21 
Ethnic Studies 42,48 -19,60 1,35 163,88 
Psychology, Psychoanalysis 53,47 -10,13 0,91   
Health Policy & Services 57,24 -24,65 2,76 139,94 
Psychology, Applied 55,19 -14,49 6,00 104,76 
Social Sciences, Biomedical 51,13 -8,41 2,40 300,11 
Audiology & Speech-Language Pathology 54,93 -9,70 4,93 362,62 
Psychology, Educational 52,92 -4,94 4,08 107,38 
Women's Studies 57,76 -23,60 1,56 167,26 
Gerontology 53,68 -32,08 4,08 1.605,11 
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Table S4c: U.S. Top 20 Dominant Scientific Production Fields, global field’s top 1% highly cited production 

  Percentage of global field's top 1% highly cited production 
  that involves USA that involves CHN 

Web of Science category/field 2008-2020 
Percentage change from 
2008-2010 to 2018-2020 2008-2020 

Percentage change from 
2008-2010 to 2018-2020 

Literature, American         
Family Studies 68,04 -19,64 3,93   
Substance Abuse 65,86 6,68 2,21   
Psychology, Developmental 68,87 -18,36 1,86   
Psychology, Clinical 63,92 -16,43 2,22 1.054,73 

Psychology, Mathematical 
 

  
 

  
Education, Special 57,63 20,30 1,27   
Psychology, Social 68,47 -29,27 3,36 318,26 
Social Work 55,64 -39,88 5,52   

Literary Reviews 
 

  
 

  

Poetry 
 

  
 

  
Ethnic Studies 39,84 -15,78 0,81 -80,98 

Psychology, Psychoanalysis 
 

  
 

  
Health Policy & Services 66,84 -24,78 1,79 54,20 
Psychology, Applied 59,55 -13,24 5,36 145,28 
Social Sciences, Biomedical 58,37 -21,64 0,76   
Audiology & Speech-Language Pathology 59,56 -21,03 3,92 623,93 
Psychology, Educational 54,40 -14,72 2,63   
Women's Studies 61,98 -16,78 1,82   
Gerontology 61,31 -23,61 3,96   
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Table S5: Share of articles per publication categories by academic field, all and highly cited work. For all publications and top journal publications 

    Percentage of publications Percentage of publications from top 10 journals 
Document type OA all Top 10% cited Top 1% cited all Top 10% cited Top 1% cited 

Article No 46,70 45,50 36,19 26,10 14,62 10,53 

Yes 31,65 37,52 36,57 45,71 45,43 42,11 

Review No 2,39 5,62 10,61 2,84 3,26 1,62 

Yes 2,42 7,25 13,19 19,86 34,46 44,13 

Letter 
No 1,01 0,08 0,06 

  
  

Yes 0,75 0,24 0,33 5,49 2,22 1,62 

Proceedings Paper 
No 12,59 2,46 1,57 

  
  

Yes 2,50 1,34 1,49       

 

OA = open access 

Top 10 journals based on 5-year journal impact factor for 2021 
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Table S6. For the Chinese top 20 fields, share of articles per publication categories by academic field, all and highly cited work. 

  Percentage of publications Percentage of top 10% highly cited publications Percentage of top 1% highly cited publications 

  Article Review Proceedings Paper Article Review Proceedings Paper Article Review Proceedings Paper 

Web of Science category/field not OA OA not OA OA not OA OA 
not 
OA OA 

not 
OA OA not OA OA 

not 
OA OA 

not 
OA OA not OA OA 

Engineering, Electrical & Electronic 23,97 11,07 0,18 0,22 59,58 4,95 55,49 25,49 0,74 1,20 12,61 4,45 53,14 29,95 1,95 2,78 6,61 5,52 

Materials Science, Multidisciplinary 57,49 21,87 1,14 0,93 14,63 3,88 68,75 23,39 4,19 3,20 0,25 0,19 58,54 21,82 11,65 7,82 0,07 0,07 

Physics, Applied 51,54 22,82 0,82 0,80 18,00 5,99 62,69 28,98 3,57 3,38 0,93 0,41 54,80 25,97 10,65 8,08 0,36 0,14 

Chemistry, Multidisciplinary 61,18 31,60 3,19 3,38 0,34 0,18 58,73 23,25 9,39 8,60 0,00 0,01 50,48 16,44 20,96 12,10 0,01 0,00 

Chemistry, Physical 77,08 19,73 1,57 0,84 0,48 0,20 74,52 18,74 4,51 2,17 0,01 0,01 64,67 18,39 11,68 5,19 0,02 0,00 

Environmental Sciences 55,88 31,30 1,92 1,74 4,30 4,45 54,00 33,93 6,27 5,48 0,06 0,19 43,12 30,71 14,87 11,14 0,02 0,06 
Computer Science, Information 
Systems 21,58 17,84 0,32 0,38 50,52 9,26 39,69 31,25 1,29 1,65 16,29 9,78 40,75 34,75 2,96 3,82 8,84 8,84 
Computer Science, Artificial 
Intelligence 21,03 8,02 0,25 0,15 59,76 10,79 44,53 16,36 0,97 0,65 23,21 14,25 37,80 18,31 1,96 1,50 18,39 22,00 

Telecommunications 21,57 15,77 0,15 0,22 57,56 4,72 47,63 34,27 0,64 0,98 12,47 3,98 45,16 42,04 1,62 2,03 5,89 3,26 

Energy & Fuels 48,68 15,39 2,56 1,01 24,41 7,91 67,65 18,51 8,53 3,24 1,26 0,80 53,04 17,08 21,10 8,35 0,20 0,21 

Computer Science, Theory & Methods 11,17 5,60 0,13 0,06 67,79 15,25 26,45 12,90 0,61 0,38 35,89 23,76 30,88 16,16 1,36 0,99 23,23 27,35 

Optics 35,18 21,75 0,35 0,33 37,97 4,38 44,87 49,89 1,46 1,93 1,34 0,45 33,17 53,00 5,41 7,90 0,28 0,20 

Automation & Control Systems 24,74 7,00 0,18 0,09 58,43 9,53 67,68 17,41 0,91 0,42 9,08 4,48 72,26 18,97 1,65 0,81 3,49 2,78 

Engineering, Mechanical 41,19 10,94 0,50 0,25 40,03 7,06 77,57 16,43 2,47 1,19 1,13 1,20 69,96 14,26 10,13 4,70 0,55 0,38 

Nanoscience & Nanotechnology 60,55 22,55 1,71 1,35 11,75 2,04 68,70 22,47 4,70 3,66 0,33 0,10 60,35 20,35 11,49 7,73 0,05 0,01 

Biochemistry & Molecular Biology 42,71 44,63 4,99 6,81 0,31 0,09 22,66 47,50 9,72 19,81 0,02 0,01 10,76 51,09 10,98 26,82 0,02 0,00 

Oncology 32,51 50,32 5,62 6,89 0,17 0,06 22,49 51,79 9,13 16,03 0,02 0,03 16,00 47,11 12,22 24,14 0,06 0,04 

Engineering, Chemical 77,83 13,80 1,76 0,62 4,90 0,99 77,38 14,20 6,24 2,06 0,05 0,06 61,25 12,36 20,40 5,89 0,04 0,04 

Multidisciplinary Sciences 10,62 83,48 0,41 1,58 1,84 0,86 8,44 86,99 0,77 3,58 0,04 0,03 14,00 76,18 2,52 7,15 0,06 0,00 

Physics, Condensed Matter 64,12 26,73 1,26 0,83 4,65 2,36 61,26 31,35 4,32 2,86 0,13 0,04 58,71 24,40 10,57 6,27 0,03 0,00 
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Table S7. For the Chinese top 20 fields, top journals, share of articles per publication categories by academic field, all and highly cited work. 

  Percentage of publications (top 10 journals only) 
Percentage of top 10% highly cited publications (top 

10 journals only) 
Percentage of top 1% highly cited publications (top 10 

journals only) 

  Article Review 
Proceedings 

Paper Article Review 
Proceedings 

Paper Article Review 
Proceedings 

Paper 
Web of Science category/field not OA OA not OA OA not OA OA not OA OA not OA OA not OA OA not OA OA not OA OA not OA OA 
Engineering, Electrical & Electronic 74,87 23,43 1,13 0,56    73,00 24,54 1,62 0,83    62,35 30,80 4,43 2,41    
Materials Science, Multidisciplinary 6,99 38,27 27,05 27,59    4,11 24,36 36,07 35,45    0,79 3,93 54,71 40,58    
Physics, Applied 65,61 25,71 5,46 3,10    65,75 23,49 6,97 3,76    60,58 19,31 13,90 6,19    
Chemistry, Multidisciplinary 52,55 22,99 17,02 7,42    52,17 19,01 19,96 8,85    45,60 12,16 29,95 12,29    
Chemistry, Physical 67,26 25,08 5,19 2,33    66,51 23,75 6,72 2,99    59,93 20,77 13,79 5,50    
Environmental Sciences 81,14 12,46 4,87 1,38    74,36 13,80 9,08 2,76    58,56 14,83 20,15 6,47    
Computer Science, Information Systems 65,39 31,28 2,04 1,30    62,22 32,87 3,04 1,88    51,84 40,26 5,09 2,81    
Computer Science, Artificial 
Intelligence 19,44 22,28 0,84 0,44 26,73 30,18 18,54 21,85 0,81 0,63 20,11 38,04 14,84 21,23 0,91 0,77 15,88 46,37 
Telecommunications 65,56 33,10 0,83 0,50    61,38 36,66 1,23 0,73    49,85 45,85 2,97 1,34    
Energy & Fuels 66,22 23,14 7,30 3,27    59,69 24,69 10,67 4,93    53,22 20,21 19,12 7,45    
Computer Science, Theory & Methods 62,02 33,86 2,36 1,74    65,80 29,76 2,40 2,04    64,49 29,25 3,17 3,09    
Optics 35,91 47,34 5,63 10,23    36,59 43,26 7,44 12,20    32,02 40,94 11,07 15,87    
Automation & Control Systems 79,45 18,20 1,34 0,97    81,29 16,60 1,29 0,80    81,01 16,45 1,50 1,00    
Engineering, Mechanical 64,88 28,61 3,72 2,64    69,91 16,93 8,12 5,04    49,93 8,57 27,89 13,61    
Nanoscience & Nanotechnology 53,57 36,17 5,28 4,93    58,46 26,92 7,58 7,04    50,13 16,91 18,70 14,26    
Biochemistry & Molecular Biology 4,37 71,43 2,98 18,10    5,90 71,88 2,82 18,57    5,86 71,64 2,22 19,92    
Oncology 1,59 56,01 14,19 23,57    1,42 47,39 18,52 32,16    1,47 36,55 23,21 38,69    
Engineering, Chemical 82,52 12,89 3,52 0,98    78,46 12,04 7,35 2,14    62,97 10,44 20,55 6,03    
Multidisciplinary Sciences 6,34 87,57 0,38 1,43    9,76 87,24 0,70 2,09    14,17 78,57 1,94 5,29    
Physics, Condensed Matter 67,51 24,38 5,77 2,20     67,11 22,53 7,45 2,87     60,29 19,37 14,70 5,62     

 
 


