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Abstract

In order to further enhance China’s competitiveness in scientific and technological innovation, im-
prove the level of R&D investment in China, and enhance the efficiency of R&D investment utiliza-
tion, this paper uses research methods such as correlation testing and stepwise regression models
to analyze the correlation and mutual influence among basic research, applied research, experimental
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development, and GDP economic indicators in material capital stock, internal expenditure of R&D
funds, year-end employment, full-time equivalent of R&D personnel, and R&D activity composition.
Each independent variable has a strong correlation with GDP and each component of R&D activities
with the three major industries. Through calculation, it is found that compared with basic research
and applied research, experimental development has the most significant impact on the three major
industries. China attaches great importance to R&D experimental development investment. The
conclusion of the impact relationship between R&D activities and the three major industries stud-
ied in this paper can provide an effective research path and direction for R&D investment to pro-
mote economic and social development, and also provide suggestions for government decision-
making consultation.
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1. 518

HR¥E (A RREHT R AL 2022) #)038, T E BIH e KT B & 52T, Forh, o [ & RRAUHTRE(GIN) N 55.3,
frfEABRES 11 47, B EFEAIET, AT HASRIEEFATS], RAaBkir 30 frHmE—— gl &
etk (HAPE S RECIFKCPHLEAAAE 222, Hdr, CEEEAQIEEECY 61.8, LA 2 11,
r TR E AR 6.5 N E . HEIA 55 EMFBE N RIS RSEER, BRI
KRR Z, DIt [ W R R A B B A R 77, (B e £ 56 58 [ S5 ik B S e Th 22 s, i 4R
THRHEAERE R&D BN, A RURIERHEREA 25 AL 2 AR AN AL A0 55 g e ) S ]
b, ASCFERTTTIRIE R&D A5 GDP HISRHRE KM K &

2. HERERIR
IR 2% B R&D FENSA I IR, 12 F AR HEAT & A 52 BT -
2.1. R&D NS5 K51 KHHR

MR, AT BE[1] (2014)38 5 P8 4 BT A 22 AN R SR AR B b AT I 7, 45 SRR R&D
ANXFETE A2 R A SCHEVER . W22 =[2] 2013 4E7E 1 [H 48 45 R&D X &3 38K A F g 42 16 25 [A) 1F & 2 AT
—3CH, RS, RHEOET T TR 2055 R B e E T, JF B4 73R E R&D #EAXT
LT K ARG . MRSE, #OCUR[3]7E 2013 EHixt R E R&D BENRMHEAT THEF, 43R [E & Tk s
THE, ERRER—RINKENEX B, Hi R&D HAL T EIRSE 2010 Fid THAE, (H
R THREANCOARZ, T AMRIBER, FIEMBABIEA T WX T, w4 [4]55(2016)
BHAFHX R&D BEAXT LG IR S B A 22 7 . XIS A2 [5] (2008)f# A AT ARAR LG . P
KA ZRF R R RATAE BRI AR ET K P, 2REW: BRI ET A
e T aPK, HREHIEAARE, Al —DiE.

2.2. R&D NGS5 E KR
%2 [A] KL [6]55 (2009) I\ AV S U R&D #MISELSE il] 5E # 22 IR IR ZR 57 1 B AKX R B gy,
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NEUR R&D MBS i % & T 3 B IR BT 3R T — AN E 7. BRE . B SC[7] (2011)45
A JE RN IS ) ADL B 2284 R&D ST &5 KR MFZMEAT /08T, RN b B B R AR5 R
JEXT A BRI DTk R/, BN HE D SRR N 25 DTk R M K, B R&D A A A
L, MORMK. R E[8]45(2016) A KIT 45 110 M TiT AR SSTHIAR Bl WEEAR, X R&D & H AR AFIA
RN G XA G AT 0, SRR, R&D A RN~ stk s T R&D £ BN

SUETFARL, RSO0 R&D AT RISY, 4 B A 7T . BFRF AL il5e Kk i R&D A S
RPN INE S5 45 Fa bn 2 [ HEAT SC IR R 5 M 8 8 4 T o

3. R&D MAS&FEKZ NI ELEFFER
3.1. 1BHRIER

WHE R&D HARIEHIAF, AW, T KO EI I fats, %888 nTE, REMEX
RER I = A

3.1.1. B=H

Pl PN A= 7 R e 8 S B — 5 I 0 b P ) AR B, N HRTE I AR S G Re e, A SC L 2005 AE S
#1, 8 2005~2021 £ [FE N A= SUEHT N 2005 E RGN RS, BT SIS AE = BELEIAERNE
EMMsTe s x FER R T EMEIEE, Y, .

3.1.2. MRAXBZN
YR AAF AR R TEA, 1A K, SHIKZE10]55 0 H K L8 AFE(PMI), W57 58 A7 & (1)
FARAXHK(Q):
K =1, +(1-8)K, 1)

Hot K o8 t ISV R A &, | O I REDE B B, 0 NRE BT IR =R Se e B 1%
BN T BN R BB B AT T, FT ORI A, IR S K A (10155 (2004) TH A 55 AR A7 &1 752,
NTTETHSL, HrIH=H 5%

3.13. ARHBEXHZEAN

EVA SCHRR R 2 3% 3 S A NI R BN ARAR &, AR SO ik B A 28 2% 9 552 AR NN
BE, IWAR
3.1.4. FEIHHEA

O SCHRR AR NECR R R 578 TN, AL IR FEFE R NS E AN E, 2R L -
3.1.5.R&D AG#HEAN

Fortt 2 R&D N T EARAIEM, R&D N A ANFKH R&D A 74 Y & ki i .

R, N T IEE ST ZES R R, A SO T AR AT T B A

3.2. EESHT R&D A5 GDP iEfrRIXHR

ASCERL 2005~2021 AFTHIAREE, HdEkIEh (HEZFEY 2006~2021) (R ERE G
2006~2021) .

AR AL R R&D £ NHCH . SERBL NS R&D A R4 &, GDP #HAThrdElL
AEEE, FEAEFH SPSS A+ Pearson FH G PERTIE U0 UF Y T 7T AAF 5 R&D &9 IR HE L AE A A HL
R&D A i4=if & 5 GDP [AHEME:, 25k 1 iR,
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Table 1. Correlation test between independent variables and GDP
#* 1. BEZE GDP WX MRS

GDP
xR 0.988
YR E AT 2 FIRAA
pE 0
MR AL 0.996
R&D #A
pE 0
P 0.883
FEARPA S
p & 0.001
K RE 0.991
R&D A &R Y45 .
p B 0

MRAEAH SR IG5 R, R AL . R&D LN H . FER A R&D A Fi 4 2w Al
GDP AKX R ¥ KT 0.8, 3 H p H/NT 0.05, HiBHfabrz B A MM, et &F . 5 MK
BT SPSS A HEATRIA M, IR R % 2.

Table 2. Regression analysis results

2. EASHLER

EVEES bRt iR t p

WA 0 0.007 -0.033 0.974
R&D &% NS H 1.71 0.227 7.533 0.000
Yoo o A A7 B -0.128 0.097 -1.326 0.21
RO HL 0.151 0.031 4.84 0.000
R&D A R4 25 -0.576 0.148 -3.884 0.002

R2 0.999

% R 0.999

F F (4, 12) = 3165.449, p = 0.000
D-W {# 1.699

R? =0.999, p N 0, VEHIRRALA R KIT. B EIHREAT A, R&D £ 3% Pyl 3 A4 Kl
W AEo GDP BA IR EE, i 5 A fF 2 A R&D A 51 4i &% GDP BA i [ ()4 /&
o il SRR T A, R&D &2 WS AR S R&D A D14 Y &8 = AN R 12
MBS, Hi, R&D &N HH R R K, R&D AR YEZFEL RN, R&D £HA
S A I — AN AL, GDP M9 1.71 AL, R&D A B4 4 B A In—AN#AL, GDP /b 0.576
ANHAL BT R&D 48 2 NS SRR FE B K, A A B AR B AR LE B BRI A, DRl SR AR St
R&D £ 9 P il 3 HH 42 HRE 2 2 8 4y 2R J I BRI 72

3.3. B9 R&D KBABZ HER

H17¢ 3 Al%N, 2005~2021 EhE R&D N IEREHTFE . MBI 56 K 8 Bk S8 T,
Hodr, 2021 R STENCN 1817.027 147, % 2005 4FHK T 12.85 1%, 4EIHH A 17.85%; 2021 4F
Ny 3145.371 1278, % 2005 fE3#K 7 6.26 1%, 4EIMGE N 13.19%; 2021 FFiRI K ERAN
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22995.876 17T, % 2005 EH§{K 1 11.20 ff, FIHTE A 16.92%. & 1 A A, AHTHC AR A 0 K
HE, FEAOT SRR R, NI R L R E . M HORE, FERRIT OIS IR AT o PR
%, WA A R&D BNKILLE Bk, d b5 S 3Lt RT 78S AT FTRR L, o R8I AN Wohn st
JEARN, BURHESIBHE SR B AL b Ak o

Table 3. Proportion of R&D investment in basic research, applied research, and experimental development in China from 2005

to 2021
%2 3.2005~2021 FEhEEMMZR. NAMR. RELRE LS R&D BALLE

& BEhWTR(LoT) FEEETTT(%) NABRR(IZIT) NI (%) W58 A R (1270) 6 5 R (%)

2005 131.207 5.400 433.530 17.700 1885.237 76.900
2006 155.756 5.200 488.974 16.300 2358.366 78.500
2007 174.520 4.700 492.940 13.300 3042.780 82.000
2008 220.820 4.800 575.160 12.500 3820.040 82.800
2009 270.286 4.700 730.791 12.600 4801.029 82.700
2010 324.492 4.600 893.789 12.700 5844.297 82.800
2011 411.814 4.700 1028.390 11.800 7246.805 83.400
2012 498.807 4.800 1161.972 11.300 8637.630 83.900
2013 554.951 4.700 1269.115 10.700 10022.532 84.600
2014 613.543 4.700 1398.528 10.700 11003.559 84.500
2015 716.123 5.100 1528.642 10.800 11925.131 84.200
2016 822.892 5.200 1610.495 10.300 13243.362 84.500
2017 975.489 5.500 1849.209 10.500 14781.431 84.000
2018 1090.371 5.500 2190.873 11.100 16396.686 83.300
2019 1335.571 6.000 2498.461 11.300 18309.546 82.700
2020 1466.996 6.000 2757.239 11.300 20168.877 82.700
2021 1817.027 6.500 3145.371 11.300 22995.876 82.300
100
80
60
40
20
0
n O N~ 0 O O «— N on < n O N~ 0 O O
SRE8R8RRRRRIJRIRE
—ERER (%) — R (%) HWER (%)

Figure 1. Proportion of basic research, applied research, and experimental development from 2005 to 2021
1.2005~2021 &AM HAMR, RELRLELIER
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3.4. EESHT R&D £BAMIH 5 GDP iEfrkIX &

ARSCEIL T SPSS Bt Pearson A MR IO SERIIT AL . Rt A KBS GDP = A7
A AT 4, 2 5).

Table 4. Correlation test between R&D investment and GDP indicators from 2005 to 2021
%< 4. 2005~2021 £F R&D A\ 5 GDP 15#rHIE X 116

W AE PR A
MR AL 0.996
pE 0.000

R&D A &

1% 5 /2% 2005~2021 FEFEREATFT S AT FT I R RN 3 ) 5 =R G 0 B kAT AH R A 56
GEREW]: = R&D WS = R LI I 2 [A) 2 B 0 25 A AH Sk, AR RIS KT 0.9, p
H4°0, /NT0.05, HE U A ST ST AR S R
Table 5. Correlation test between basic research, applied research, experimental development, and value added of the three

major industries from 2005 to 2021
& 5.2005~2021 FEEMEAR . HAME, REELRS =AM IS MERNEXERT

SERETTE pa IS FHF T pa R p A
Bk 0.958 0.000 0.972 0.000 0.988 0.000
Bk 0.963 0.000 0.976 0.000 0.989 0.000
=k 0.982 0.000 0.989 0.000 0.997 0.000

ASCRFEERERT T RHOEFL . RIQ R BIAR GDP F— k. BBk B = ndE 2 il ik
TR e AL B, B IE SPSS Bt MIREAT B AL A THEL,  [BIHZE RN 4% 6 Mk 7:

Table 6. Regression model calculation results of R&D activities and GDP from 2005 to 2021
% 6.2005~2021 4 R&D &#f15 GDP HIEIFREITHLER

EbrifE b 25 . ) LML
B VIF RBE
i 0.017 1.78 0.097

FERRF A -0.339 -3.473 0.004 41.099 0.024

I K 1.329 14.047 0.000 41.099 0.024
R2 0.997
W R? 0.997

F F (2, 14) = 2322.001, p = 0.000

D-W 1 1.453

Table 7. Regression model calculation results between R&D activities and the three major industries from 2005 to 2021

5% 7. 2005~2021 £ R&D FEI5 = K= E M EVIER T EHER

Ak Fol P
B p B p B p
R2 0.992 R2 0.989 R2 0.993
] R? 0.991 W R? 0.988 EE R? 0.993
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G 0.022 0.150 WA 0.040 0.030 WA 0.004 0.736
SR 7T -0.794 0.000 SRR —0.600 0.004 IR R 1.049 0.000
IR R 1.742 0.000 IR R 1.521 0.000

F 915.018 0.000 F 657.348 0.000 F 2263.257  0.000

B 6 AI%1, R2=0.997, pfH A0, BHIEAMARMRREF. HE 7 W&, R&D G H— kg
DB RN R2=0.991, 55 = L34 In{E [ VB R? = 0.988, 28 == infE [A] 94578 R2=0.993, I
BRSSP EA N 0, VLB REAR MG BUERY RlT. FZRENEEEL/NT 0.05, UiHAEK
SN FRRE R . WIS R BT = KA I A B IR R, MR RO, BARRDUN: W8
RGN 1%, 25— ESR 2 1.742%, 55 g iEi &4 1.521%, 5 =gt
2] 1.049%. JEILPHARESTELATRD, TR HE k. 57k =77k, R&D BN H IR 78 AR
5k X T GDP M AN o] B . [FIRS, FEAREF TC ARG N 1%, 25— MG e R4 0.794%, 25 —7=
VA A P42 0.600%, {H GDP F&1IRZ) 0.339%, i B FERHAF 78 06) 45 =\l A 77 A= i i) 0

4, g5ig

B, R&D &N X GDP s mFEE i K. 76 R&D N5 GDP 52k &+, R&D &%
P8 S FIAE R o N Bonr GDP BLA IE [l e T, 4 03 5% A7 5 f R&D A S 4= % GDP A
A FEIEHE . 2, R&D &2 NS AR H A R&D A 1A M & IX = AN R R mfE
BN, R&D &N HSCH IR R K, R&D A RN R R &/,

HR, WK RN R&D # N SR 5 W25 . 5 EEREAI R H & fé R&D #EAAHLE, 50 K J& 1)
R&D # NI di bt iy, 7 2020 4F528 82.68%, ULAMNIEHE, RAEEMBIT . MAT. R KER
A RIUEF B IG I aH, HIRIE K BN R&D N i LA R RF S e 34 H T30 R 2 (R i R4 e R
AL E IR, HhAe R AR R AL

=, JERRA T BT TR A RPN = K LB I 7 A 2 S ol ik A DG PR SR T K
SERRIETC . ST IR R AN = KAk RIS AN DG OE R . BRLIE D H AL AT, —Fh R&D i
BRI F = K7 b3 N8 377 A 0 i o AR LG T IR SR S 7 R&D #EN, R38R B AT 28
=7k B P S =PRI R AR N B . T =R S = LR E > SR
PN ET S > ST S EEE, AR — kA R R, R AR S R, BRI R
JEH Z N T8 eSS = A, FERHIF TR S PR T TR 06 A JR AR B Sh AN S 3 1 A
5. EiY

B, I R&D BNKT, BlFsSiHl R&D H N5 G & R EIHR . — &t 780 R IEBURF %
X T R&D WEFIBANM G FIEH, Wahéml. RIFTEAREMWERRLRE ), WL e R&D
BN R RN R&D LEBUR M EAL, 155 2 VG W HBORSCRE, oM Sl SR LA E 8
BUIER AL, 0B = St .

Hk, thit R&D FESNFNEEH, 2T+ R&D BN A% . MRALEE TR FL . M. IR RS
R&D VW BHEAFM BN L], 75 =Fh R&D TG 3h HoM&$E, 18 MU S abit Fe (e 2t o ot &k 11 1)
I, K I AR SR 7 R A O T L B A ARG A JE . SEI =P R&D Y& BIHHE K i Rk, 2
K R&D 72 H R AR
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=, BALSER MR RCREAL . PGB . R DR SR AN i bR, I B e I

2 73 B A8 A5 AR K T 1R 6 P BA B KRR 1 ORI R SRR, SO RHIE N B3 FHAE BN 573 B SR e A O ARG

P

ORI CBU. A BHIUAAE SR . A R SRk, o GRS E

1, s ORI A TR
ESWE

P A3 o3 U 3 MRS RO R THRITIH « iRt 35 G 1 b M I i 2 75 bR 837 R 1 v o

R JE KT 5 52 (2024070101 1F G) ) 5 B -
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