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Abstract

Innovation is an important part of measuring a country’s comprehensive national strength and an
important factor in international competition. This paper mainly evaluates the level of China’s
R&D investment, in order to identify China’s R&D investment problems and give suggestions. This
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paper compares the R&D expenditure and R&D results of China and developed countries horizon-
tally, and finds that there is a gap between China and developed countries in R&D investment and
transformation. In the future, all countries will increase investment in research and development
and attach importance to the transformation of research and development investment, and China
will still maintain a certain gap with it. This paper also analyzes the current situation of R&D ex-
penditure in various regions and industries in China, and finds that all regions and industries have
strengthened R&D expenditure, but there is still a problem of uneven R&D expenditure. Similarly,
based on Python, we use Chebyshev to fit the regional samples, and predict that each region will
increase in R&D expenditure and R&D expenditure intensity in the next five years, but the in-
crease varies from region to region, and the gap in R&D investment will become larger and larger.
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Figure 1. China’s R&D expenditure and growth rate from 2018 to 2022
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Figure 2. Research framework
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Figure 3. Trend chart of R&D intensity sample and
forecast trend in the United States
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Figure 4. Japanese R&D intensity sample trend and
forecast trend chart
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Figure 5. Trend chart of R&D intensity sample and
forecast trend in Germany
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Figure 6. Sample trend and forecast trend chart of
R&D intensity in Korea
[ 6. HEMLRERAEERIUNEEE

2018 IE—

2000
2001
2002
2003
2004
2005
2006
2009
2010
2011
2012
2013
2014
2015
2016
2019
2020
2021
2022
2023
2024
2025

BAI: %

o —_
o Wi — i [\S]

2007 E—

B 2008 M——
2017 —

H
&
H
~
o
=
A

Figure 7. Sample trend and fitting trend of R&D personnel in China
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Figure 8. Trend of the number of R&D personnel in
the United States and the trend of fit
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Figure 9. Japanese R&D personnel sample trend and
fitting trend chart
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Figure 10. Trend of the number of R&D personnel
in Germany and the trend of fit
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Figure 11. Trend of sample size and fitting trend of
R&D personnel in Korea
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Figure 12. Sample trend and fitting trend of R&D personnel in China
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Figure 13. Historical trend of the number of Korean
science and technology articles and fitting trend chart
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Figurel4. Historical trends in the number of U.S. science
and technology articles and fitted trend charts
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Figure 15. Historical trends in the number of German
science and technology articles and fitting trend charts
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Figure 16. Historical trend of the number of scientific and
technological articles in Japan and the trend of fit
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Figure 17. Historical trend of the number of science and technology articles in China and the trend of fit
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Figure 18. Historical trend and fitting trend chart of the
proportion of Korean technology exports
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Figure 19. Historical trend and fitting trend chart of the
proportion of U.S. technology exports
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Figure 20. Historical trend and fitting trend chart of the
proportion of German technology exports
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Figure 21. Historical trend and fitting trend chart of Ja-
pan’s technology product export ratio
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Figure 22. Historical trend and fitting trend of China’s technology product export ratio
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Figure 23. China R&D expenditure map
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Figure 24. Graph of R&D expenditure intensity in China
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Table 1. China industry R&D expenditure intensity table
1. PEATAAR A X HBE R

A E] 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Bl 182 146 163 169 167 172 173 197 255 313
B BRERIEL 158 101 124 126 132 135 138 153 215 238
LB 204 14 148 157 155 158 154 178 2.64 2.85
pratibes g 8- gabealld 125 136 14 141 148 149 157 187 19
RSB B d A i Ml 159 125 129 132 138 146 15 173 215 2.26
ﬁ%&%&g;ﬁﬁﬁﬁmﬁaﬁ 148 151 159 163 176 182 188 215 235
ug&uﬁ&;ﬁgﬂj} BB 15 16 186 199 204 208 196 211 316  3.59
M FOREAIAL S ] B 1 3 L 105 109 1.08 1.34 14 125
FERABIESD 128 149 162 131 158
SR PR B 12 147 135 128 128
FoAt il gk 1.02 131 244 198
il 101 114 145 154
FRIBEFNZE AL ] i M 141 174
B ORI EE N T 1.25  1.09
ALl 4 1.36 144
A RR IR 1.08 1.2

giR 1.11
ZFAHE 1.03 1.28
AR AR 118 1.04
B RIFIE SR S 11 Mk 12 141
a2t v bl 144  1.66

6.2. ¥R

MEaas BF, B EATIHNR S HABERGEE —BOEK . HHA SRR 19 L ERAT LR B
SRS AHRAEIG R, RUIATIA AL QUH, AEIRIEAR TN o Bl I [A]48 R ORIBE 22 AOAT ik A S H
SREZHRAE 19 UL 1, Ui RCRE 2 AT ML A S UBAE AT R . I 1a) L, 2016 SEBUR,  ilid b B AR AT
KSR R 1%, 2019 485 2 M7 ALET 9 MTAL R 1%, BEA BN BRAUEAT ML G E TR . ATk
MR EE, WS BRSSP TS, S 1 E SO SRk AL

A&l 22 ME 23, HERSZHAFFER X AL RSB RIHE O PR X L2 2%l
SEHERMEE BEVEAL A oM, TR AT L& T B BRI A BN (AT b, (H 2 78 R 1 DX R S 5 2
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7. S MEN

LRERISCOHT, BEAWIRHIASN, AW Ea A SR, EFT AN 557 3 2
FAKE FAIREA Z . BRI BN IR KIET 26, LR WA SR BN SR AR,
HHELE R&D & BN BN WAL T EONE R KT, BARRILER R&D iEEIHRAM /17KF L& R&D i3]
NFTBIREAFAEARKIE = . KRR, S EACKE I AAT R BN IR, BIE 5 FAd DY B 50 R —
SEZEM BRSNS B AR DU, H TR 5 A8 B AN ERE, RREIEARE /)
B A BN A IR R T (] Z2 R — P Ko S Idoxd rp B Gk g 04, A A I A [ 7l
WA ESR S X AR AP IO IR -

BT I L B A A A A 1) AR AT T4 ) DA S

F— BORHTARANRT AL E R A, BATROZ BT, SR ECPELE, E S

JEHIESII AR S -
o BETA AR T ARE E R, AT G R B 785 0, BB IS S SCR (L, 12
TR

F= WP BOATET I 1, BRI 78 70 RAE A B A A, R B pe = 51 5 2
AV ARHITALAL AR ZR AL ANVG AL 55 ROAE I X N FRHIE AR, SGInAT A 5. SUERTFIERT, Bt Exs
TR RIIX 22 747 B Z MR 3] IR SO FBE, P I BCE IR AL AN Z- AR A
SCRF, ARBEPGAEATZR AL X BT A JE

F BT B A SN EE SR G M XA AN RC O ) R, BORF R e AL DX ML A %, B x4
PNV A BT, IR LS 7 b BT P 75 S Atk Bt 5 5, ARk BT S, SO XA 7 -

BB

AR SRAE A SR EZINIT ¥ (Python IV 55 ¥t 70 #r ) BRARARMLAR ST LA E S8l o el Tes T
TASCI B, RIS A TE R AR, ILRAE SR P22 TIRZ .

E&WmE

AR CER T E TR B AR 2 (ERH[2023] 5 5) 2023 4 S AT IR “mis Bk A 7 stk
Kok A BRMY B gEES VIR L VR B 300 H FE [T AT B2 2 1S FF

SE 3k
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M %R
3% 1-1: R&D Expenditure J5 ¥ .txt
3% 1-2: Researchers in R&D J5 %5 txt
Pk 1-3: R&D 5 b AT T8 N G R0 & Tt s A A5 . docx
3% 1-4: R&D expenditures 77 5 &% 15 ¥k xIs
Fi43% 1-5: Researchers in R&D [ 5 J% Fiiili 45 xls
PR 2-1: B SC = T A LAY
PSR 2-2: FHH = b T A QRS
B3 2-3: R SC 2 403 txt
3% 2-4: BHH LR . csv
Pds% 2-5: B i B3E . TXT
Pys% 2-6: L™ s .CSV
PR 3-1: AR H Bl R AEARHS
PR 3-2: RS H B X HR A
PSR 3-3: WIS HA o P 1 [X 54 AR
B3 3-4: rp ] % b X R R AN
Pds% 3-5: H EAT LB R EifE
https://kdocs.cn/l/cs3w3cctP6Zv
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