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S1. Method

The data of titles, authors’ full names, author byline, addresses, and times cited were
obtained from the Web of Science (WoS), then classified the papers into physical science
and non-physical science using MonkeyLearn (https://monkeylearn.com/), a no-code

artificial intelligence text analytics. The accuracy of this classification program was
evaluated through a manual check on randomly selected 200 papers and found to be better
than 95%.

The following processes were conducted by our LabVIEW program. We used regular
expressions to identify the country and authors. First, the program identified the country
from the first author’s affiliation and attributes it to the country’s papers. Next, it compared
the authors’ last name with the Chinese last name list (the database
(http://blog.udn.com/biganlinshi/2447646) has 373 Chinese surnames, which, after
translating them into English, become 217 distinct surnames) and counted the number of
papers with Chinese first author as well as the number of Chinese coauthors. From the data
format of WoS, the authors were separated by semicolons and thus the number of authors
could be obtained. The numbers of citations of the papers were collected before 2022/05/30.

The top 5 Chinese last names (Wang, Li, Zhang, Liu, Chen) constitute 30.8% of Chinese
population in 2021 (https://zhuanlan.zhihu.com/p/499648090), and the top 100 common
surnames already make up 85% of China’s population in 2018'. From the population
distribution of Chinese last names, we estimate that less than 1% of Chinese may be omitted
in our analysis. In fact, we have manually checked 602 papers and found that 99.6% of
Chinese authors are correctly identified by our computer program.
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Fig. S1. Flow chart of our analysis method.



S2. Definitions of publication growth. For a given journal, we plot the number of
publications (Pyeqr) of a given year from 2010 to 2021 and then fit the data via linear
regression. The slope of the fit (4P).q/4t) is then divided by the number of publications in

2015 (P2015) to obtain the average publication growth (Gave)

o APyeqr /At
ave P2015

The net publication growth (4Gave) of a country is obtained using

AGape = Gaye — Go
where Gy is the average publication growth of a journal from 2010 to 2021.
Similarly, the annual publication growth (Gye.r) in a given year is obtained by

Pyear - Pyear—l
(Pyear + Pyear—l)/z

Gyear =
The net annual growth is obtained using

AGyear = Gyear - AGO,year

where AGg yeqr is publication growth of a journal in a given year.
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Fig. S2. Numbers of Chinese students (blue lines), Chinese students in higher education
(orange lines) and proportion of Chinese students in higher education (grey lines) in the
USAZ3, Australia*’, Japan®’, UKS®, and Canada®!° from 2010 to 2020. Higher education
institutions in Japan include graduate schools, universities, junior colleges, colleges of

technology, professional training colleges, and university preparatory courses. Data in
Australia are collected from enrolments; those in UK are collected from first-year entrants;
and those in Canada are counted from students with valid study permit. Note that because
the data of Chinese students of Canada are obtained from the study permit, the proportion
of Chinese students in higher education of Canada could be overestimated.



Table S1. GRE quantitative reasoning test scores by country of citizenship between July
1, 2020, and June 30, 2021,

Country of Quantitative Reasoning Quantitative Reasoning
Citizenship Mean Standard Deviation
China 165.6 4.9
Taiwan 164.1 5.7
Korea 161.8 6.8
Singapore 161.8 6.8
Japan 161.3 7.0
Australia 159.5 8.0
Germany 158.5 7.4
France 158.1 8.0
Switzerland 158.1 7.7
Austria 157.7 7.6
Italy 157.6 7.9
Belgium 157.4 7.5
UK 156.9 8.2
Spain 156.7 8.2
Israel 156.1 9.6
Canada 155.5 9.2
Netherlands 155.5 8.5
Denmark 155.3 8.1
Sweden 154.8 8.9
USA 150.7 8.2
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Fig. S3. The publication growth (G) of various journals. (A) ACS Nano and Nano Letters,
(B) Advanced Materials and Advanced Functional Materials, (C) Applied Physics Letters,
and (D) PNAS. The average annual growth (Go), obtained via linear regression, is shown
in each figure.



S3. The whole counting method. Apart from attributing the first authors’ affiliated
country as the country’s publication described in the main text, we have also employed a
whole counting method to calculate the publication of a country!'?!3, In a paper contributed
by authors from many countries, the whole counting method would equally add one to each
collaborating country. For the whole counting method, the average publication growth can
be obtained from Eq. (S1). The net total publication growth (4Gavewnoe) Of a country is
obtained in a similar way

AGave,whole = Gave,whole - GO (SS)

where the subscript denotes the whole counting method. Go is averaged annual growth of
a journal.
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Fig. S9. rc vs N/Niotal (columns,

journals (middle column), and Physical Review A, B, Letters, and X (right column),
respectively contributed by Singapore, Canada, UK, Germany, and China. The
distributions of 2010 and 2021 are respectively displayed as light and dark colors. The solid
line is average citations of papers (C/N) published from 2010 to 2015. When highly-cited

left y-axis) and rc vs C/N (solid lines, right y-axis) in
Advanced Materials and Advanced Functional Materials (left column), Nature’s sister

papers are included!*', the data are shown as the grey dashed lines.
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(C/N) published from 2010 to 2015. When highly-cited papers are included?’-?, the data
are shown as the grey dashed lines.
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Fig. S11. rc vs N/Niotal (columns, left y-axis) and rc vs C/N (solid lines, right y-axis) in
ACS Nano and Nano Letters (left column), Applied Physics Letters (middle column), and
Scientific Reports (right column), respectively contributed by Japan, USA, Australia, and
Singapore. The distributions of 2010 and 2021 are respectively displayed as light and dark

colors. The solid line is average citations of papers (C/N) published from 2010 to 2015.
When highly-cited papers are included®*-?, the data are shown as the grey dashed lines.
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S4. Journals’ ranking hierarchy revealed from the resource distribution model. The
resource distribution in China is presented by a convex function f(y), as shown in Fig.
S12. The rise of China lifts the function upward, resulting in a new function f(y — a). If
the acceptance criterion of a journal is represented as a horizontal bar in Fig. S12, the area
between yo and yo+c is the number of papers published in top journals such as Nature, and
the area between y; and yi+c’ is the number of papers published in Nature’s sister journals.

—f(y)
—f(y-a)
/ S —vyetc |
Yo
VR
// W\ Y1

Fig. S12. Schematic illustration of resource distribution of China. The function f(y) (grey)
represents the distribution of the past and f(y — a) (black) is the present distribution. The
horizontal bars set at yo (light blue) and yo+c (blue) represents the criteria for publication
in Nature; y1 (light orange) and yi+c’ (orange) are the criteria for publication in Nature’s
sister journals.

The net publication growth (4Gave) of China in Nature is

- - f0ldy
ave f)i;0+cf(y) dy

(56)

and that in Nature’s sister journals is

o -0 - Fodldy

. (S7)
LY foydy

ave

We use Taylor expansions to express f(y — a):
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df d*f

Thus, the numerator of Eq. (S6) can be written as

Yot+cC Yot+cC f
[ro-a-rona =" {ror-af Tl - sl ey
Yo Yo

Yot+cC de (89)
et
On the other hand, the Taylor expansion of the denominator of Eq. (S6) is
Yotc Yotc d?
[ roay= [ ro0 + L=+ L =y - ay
Yo Yo y
Yot+cC
= f(yo)c + 47 Co) (v —yo) dy
dZ YotcC
C]Z}EZO) 5 r —yo)?dy + -
= foe+ L2200y
dzf(yo)l( ) yo ;r ¢
1 d? 1
= f(o)c + f(;]O) > c*+ ;}EZO)§C3 + - (S10)

Thus, 4Gave in Nature becomes

_ Yo+cC 2 YO+Cd f
af(y)l (;/0 ta fYo dy y

AG Nat =
ave,Nature f;;o-l_cf(y) dy
2
—a <dfd(}}]’0))c + a? d f(}’o) c+

e +§dfg°) ¢zt

d f(yo)

df Vo) + a—5-5=

dy
1 df o) .
dy

fo) +5
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df (yo —a) (S11)
dy

f(}’O +%)

Similarly, 4Gave in Nature’s sister journals can be obtained

= —a

df y, — a)
d
AGave,NatureSister = _a—ycr (Sl2)
f <}’1 + 7)
Dividing Eq. (S11) by (S12), we obtain
Afyo—a) c
AGave,Nature _ dy 5 f <y1 + 2) (813)
AGave,NatureSister m f (yO + %)

dy

For a convex function like Fig. S8, %;_a) is larger than i (y; and f (y1 ) is larger

than f (yo + %) Thus we can obtain

AGave,Nature > 1 (814)

AGave,NatureSister

which proves that 4G, in a top journal is always larger than that of the second-tier journals.
The rapid rise of China and the preference of Chinese scholars make the effect more
pronounced. Thus the resource distribution model can explain why there is a difference
between publications in Nature and Science (4G..>0.4), Nature’s sister journals
(AGave=0.25), and other journals (4Gae<0.15) in China.
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SS. The rise of China and the effect on 4G, of other countries. To simplify the
discussion, we begin by knowing that China’s publications in Nature and Science was
negligible in 2004, the total publications then can be written as

Ntotal = NUSA + NUK + NGermany + N]apan + NFrance + ... (SIS)

or similarly,

Z Ncountry = Ntotal (816)

Because the growth of publications in Nature and Science is nearly zero, we can obtain

d AN,
Ez Ncountry = dt;ta =0 (817)

Nowadays, China contributes a large part of publications. So we have

d
E (z Ncountry + NChina) =0 (Slg)

which can be rewritten as

d AN
Ez Ncountry = - di;lna (S19)

If we assume the rise of China distributes its pressure on each other country, respectively
weighted by their number of publications in 2004, we then have

chountry — (Ncountry,2004> <_ dNChina) (820)
dt Ntotai,2004 dt
That is
( 1 chountry) — 1 <_ dNChina) (S21)
Ncountry,2004 dt Ntotal,2004 dt

Although the above discussion is not limited to China, its most pronounced growth
during the past decades clearly dominates other countries’ decline. From this simple
model, the decline would be equal for the major research nations prior to 2004, i.e.
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1 dNcp;
AGave — < Chlna) (822)

- Niotai 2004 dt
After inputting the numbers, Eq. (S22) predicted AGave=-0.04 for every other country.
The model, though simple, still captures the essential features of Fig. 2.

20



S6. Influence of Indian first author. We also analyzed Indian first authors in the USA,
UK, Australia, Canada, and Singapore. We use a database of 1350 Indian last names to
identify Indian authors, but there could still be 20% underestimation. From Fig. S13, the
numbers of Indian students in higher education in the USA, UK, and Australia are about
1/3 to 1/2 of those of Chinese students. However, the ratio of Indian first authors in Nature
Index journals is approximately 1/10 to 1/5 of r;u4c (Fig. S14). Thus Indian students’
influence on 4G, of the above countries is much smaller.
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Fig. S13. Numbers of Chinese students in higher education (orange) and Indian students in
higher education (yellow) in the USA, UK, and Australia, and numbers of Chinese students
(blue) and Indian students (green) in Canada.
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Fig. S14. The net publication growth (4Gave) vs the ratio of Chinese first author (blue) and
Indian first author (orange) in (A) Nature’s sister journals, (B) Advanced Materials and
Advanced Functional Materials, (C) Physical Review family (Physical Review A, B,
Letters, and X), and (D) ACS Nano and Nano Letters.

23
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Fig. S15. Comparisons of the annual publication growth (4G) vs ratio of Indian first author
(r15a) and riec in the USA in Advanced Materials and Advanced Functional Materials,
Nature’s sister journals, Physical Review family (Physical Review A, B, Letters, and X),
ACS Nano and Nano Letters, and Applied Physics Letters.
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S7. (from a website of the University of Science and Technology of China) Irregular
citations are becoming a new type of scientific research dishonesty

https://kyb.ustc.edu.cn/2021/1213/c20734a538818/page.htm
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S8. List of journals investigated in this work

Nature’s sister journals
Nature Astronomy
Nature Catalysis
Nature Chemistry
Nature Electronics
Nature Energy

Nature Materials
Nature Nanotechnology
Nature Photonics
Nature Physics

Nature Communications

Multidisciplinary journals

Nature

Nature Communications

Science

Science Advances

Scientific Reports

Proceedings of the National Academy of Sciences of the United States of America

Nature Index journals: Physical Sciences
ACS Nano

Nano Letters

Advanced Functional Materials

Advanced Materials

Applied Physics Letters

Physical Review A

Physical Review B

Physical Review Letters

Physical Review X
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