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Evaluation and Influencing Mechanism of R&D Input Efficiency in Qinghai Province
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Abstract: Based on the analysis of the total amount and structure situation and existing problems of R&D activities
in Qinghai province, this paper evaluates its static and dynamic R&D input efficiency from 2000 to 2017, using
the CCR model and Malmquist productivity index based on data envelopment analysis (DEA), and investigates the
influencing mechanism of R&D input efficiency. The paper finds that the R&D activities input efficiency of Qinghai
is generally low, which is at the downstream level in 5 provinces in northwest China and 30 provinces in China. From
the perspective of static input efficiency, the comprehensive efficiency and scale efficiency are low, the pure technical
efficiency is relatively effective, and the scale efficiency is increasing. From the perspective of dynamic input efficiency,
slow technological progress and insignificant improvement in technical efficiency have dragged down the growth of
total factor productivity. The improvement of R&D personnel, opening up and innovation environment indicators
significantly promote the investment efficiency of R&D activities in Qinghai, but R&D funds and government support
do not significantly improve the investment efficiency of R&D activities in Qinghai. The policy implications of the
research conclusions for the S&T development of Qinghai province include giving full play to the guiding role of
government funds, strengthening the introduction and cultivation of talents, actively promoting the absorption and
transformation of S&T achievements, and creating a high—quality S&T innovation environment.
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WS BAn, MR RS T T RE 0T, X
Sesgnn R 2R EEE P AEBUMER . AU REE . 17k
SER . AR AR BRAEASAN D T

AR, TR AR A TAE, 1Bl
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I, TEFFIEE R R R BT Ir i, Jiser
BT R AR S DI RE X B B ik R 0 i ekt
KR E TN PR, FEE TR B R
ET I X R QB RE DTS T, PN A 1 s
FHR T M 6 5 14 2005—2013 4ERHE & K-
AT T S, KB A ARG H, B
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HRBAEREERZ; Hs D s s ing
BT R E ST E M RAA A Woms
AP AL SR EE DL R T 1 5 44 B AR B 2R
TR XTI KRB R S A S T
ARSI M, 45 53 I X el B 7 PR 5 6138 S A
e A, TR A PR QE & R 5T T
T, ZRECREE Sl B BT S
PN B AR GRS T T, REFE TR
ARG SCREAR, FEERATUAR ™ A 2 1 7]
B ILAh, AR N TSR
AV IR BT DL

AHFF AR T R & R SR AE b A B
Cr B X R A P i 2018) , BFETE
148 R&D T6 sh UK K m) UL Al b, 38 5 6 5 i
R&D i sh 8 ARCR B 2 m e, /00 & 4 R&D
W ARCRER2E (REBEGHX, TR)
HOEPGIL 5 8 X P K 5 et i 2605, F—
A3 L A AT R R 20T S R&D TGS EA
BCRIOCHEN 2, JEmHE A XX R L
2 EHigd R&D FEFHIRE BT
2.1 R&D EFHIKY

21 ALk, FHFA R&D G SIHBAK K .
IKEARWHRTE, 2015 4E 1 2016 4E 75 845 28 & FHE
B KK R 42.25 F1143.95, b TFrabie K
A#, 2000—2017 4E ], R&D £ NERIZH M 1.29

JCCHRE 1791478, WK T 138 4%, FHHK
HREIRE] 19.5 %; R&D A5 M 2 173 A4F
WK 5656 N4, §7KT 2.6 1%, K EE N
7.64%; LHIHAFE 174 52 3 181 14, H4m
T 183 4%, AEMHGK AN 21.37%; FRTT A Hi
M 038 fZICH K & 67.72 258, T 178.8 4%, 4F
PR8N 42.78%; B Tl AL 7= Sl B A
M 2010 419 17.07 427034 2 2017 4219 102.70 44T,
KT 6.02 1%, KRR 51.88%.

HIFE R&D G 24 T4 MR IR, N
R&D 3% S SR E , W00 & e S2 h— B 55,
2017 4 FAbF 58 AN A 52N & 458 R&D 2 2% 1
29%, X5 A JE N IR T 71%. M R&D A 5 2%
IEEHRTE, AR LUT 01 di £ 5, 2017 4543
R&D AN G B M2 6.23%, HAME-24]
5 15.19%, HAKRBLED) & 47.22%, HAb==D 5
31.36%., M R&D &3 IRLEMF, A A BT 2
FEORIE, 2017 FBUR 5T 4 AL 9 4 i 458 R&D
LB 98% , ML FIHIIELE KRG, SEHE A SR
MEREVLIL, 2017 i AR SR AR
BT 3 Fh A 5 L4351 R 29.83% . 61.18% . 8.99%.
AN HRSZE R, T/l & R&D 16 sl 3244,
2017 4F 448 ) R&D {6 sh 1Y 224 A LAk,
AFERAL 19 K. HpARNE 47 K. /NELL 140
F. WA 18 K, At Blh 8%, 21%. 63%
1 8%, /N b A TF R R&D 1% ) 19 Al B Berh
di R 84% AL Ir A 45 Mk E, RAE I E
R&D i 8 F1k, 2017 F44 FF R R&D G sl # 1
kb, AFEEA L 4 K, FAEAIE 103 5K, i ]
BRI 2 K, STk 4 &, 0l
3.5%. 91.2%. 1.8% F13.5%., MATI\45HEFE, #i
k& R&D {8 4k, 2017 44224 IF & R&D i 3
FRE EAlbrp, AFERE Y 4 K, il Al 196
K, B, T B BoKA =R 2k 20 K,
SN L 4% . 87% F 9%, MIXIZEHK A, ViT
A& R&D 1B 4R, 2017 444 1) R&D 1§
SHAEE B HR, PETETT 131 28, WPEIN 55 K. i
IRl 22 K Mg 10 28, BN 3 48 WAL 3 &,
R G 59% . 25% . 10% . 4% . 1% 1 1%.
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Malmquist 2= 7= 52 F8 B AN B S B A 700 555307 o
HAKWF, M CCR BALN 3 4 R&D 1 s 4%
APBIRRR | HRCR | difi RRCREHERCR;
FEE Malmquist 25 7% 545 Bl B 047 5 14 R&D 1%
ARSI, XTI T, T CCR AR
AUFN Malmquist 42 7 Z2 48 B0 0 B i 2 2 2 AR B
A, AR,

32 #IELETEHH

575 8 R&D 1 s ARCR T R @A
FEHARRRAR R, AR R&D A Gt 4 )Y &
R&D BWALF R AL, KRB SR, &
A& ) H i i R AR T 538 ) BSS BiRm 7= H AR o
KR R&D 16 slXF FIR AR P2 A5 I AN B2 243
X UAE B HPRA = oA = A 52, Pk, R&D £:9%
H R R&D BEARLFmAehr i G 2 4F . BRI S,
KUK S AAT AN R&D BiA A7 )L

TEVRSE, BT HIEE & TN R&D {H 3L
PR, WO RE B4R 45 T M B ds 42 I 5 i 1A

B R&D I s ARCE, HEEME P 30 448 37 [l
AT IE R&D IS ARCE . XA AL &AM
RENS LI 164 H & R&D 16 s ARCR A9 0] &
TGO, I REiE I T A S A S A 1 R ) LA
ST, BUE T A R&D I s ARCRAE 2 E A E
A 5 A LA U R VG AL A 4 B IX
M ZERE RN 2 o

A 5T B FERH B A UR T 1989—2017 4F 44T 1
ChEg RS ) 1 CPEBH SRR ) |, K48
= ARSI 1 s

F 1 2000—2017 F£FHKE 30 M&#% R&D i&Ezh

BN HEE#E R St

Ap iy R foME S BE bRfEE
R&D NG TTAE 5653 0.08 7.69 9.56

R&D WEAAfF it f¢I6 956.68 0.74 10581 154.67
BHEE S TH 101.17 0.01 8.87 13.08
KWL G R T 327107 006 11177  310.16
FEAR T RS H feot 187.01 0.04 1297 2595

3.3 FHiEH R&D HFH#H ST EIEN

K CCR LR 55 1) 2000—2017 4F 5 i A&
R&D {1 8 i B AR Mo ff i L an 3% 2 P
2000—2017 4El], MEEEREERE, HIFEA 16 A4k
T DEA TRCIRA, 1 H 2012 4E Dok 2 P F s
B 2017 4R T, EEEABCRENIL S AKX
K 30 MBI AT UK WA AR R, i
B A ARZCRAE T A ROIRAS, 2000—2015 4FF1
2017 AER Al ARBORARE: 1, 12 2016 4EAL T TRk
A, AFEARYCR N 0928, FHEEREM, S
B R BERHT, AT BROKSF, RAL R ek
MHERCRE , HA 2004 4-F1 2011 A2 8L
HAx 16 MEG P T IRCIRA, 28 USSR AL P
6 5 8 X I 30 DA Ah F R ilEK 5 BB 25
TAIEA , HA 2004 4EF 201 1 AERBII 4 AR
HAAE R A RS 1B 3, BRE A T 2t
R&D WG S A LU= o BeAh, M4
AFP= AR, HFEBRAR R EA IR

%2 Bi54 R&D EHHBMASRNNERHE

Oy GRRNCR ALHASGR MR HUBIGE
2000 0.605 1.000 0.605 irs
2001 0.525 1.000 0.525 irs
2002 0.562 1.000 0.562 irs
2003 0.769 1.000 0.769 irs
2004 1.000 1.000 1.000 -
2005 0.620 1.000 0.620 irs
2006 0.879 1.000 0.879 irs
2007 0.865 1.000 0.865 irs
2008 0.716 1.000 0.716 irs
2009 0.870 1.000 0.870 irs
2010 0.890 1.000 0.890 irs

2011 1.000 1.000 1.000 -
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RIRSL
2 (&)
ey EAROR A AR MEeE s
2012 0.890 1.000 0.890 irs
2013 0.502 1.000 0.502 irs
2014 0.391 1.000 0.391 irs
2015 0.272 1.000 0.272 irs
2016 0.261 0.928 0.282 irs
2017 0.529 1.000 0.529 irs

TE: 1) irs SRR B 2) - SRR A

3.4 FHikH R&D #F3h3h SENZRIFN

K ] Malmquist A& 7 58 45 £500 5 () 2001—2017
H 4 R&D 15 3l Malmquist A= 77 R 48 K 8 =47 fift
LN 2% 3 r s, 2001—2017 4F, 7514 R&D ik
B Malmquist 4= 7= RIEECFE4 0 0.891, 7 30 I
By ALE SR 22 44, KT 30 N F7KF 0.930,
PN 5 B X HEA S =, IKFTEME. & T
BV FH R, B R&D T 30 45 R BCE S 34h
0.992, £ 30 NMEMNIES 19 44, KT 30 M
PR 1.008, 7P S A X HEZ S =, IRTFTE
B . & TREPGATH N ; B4 R&D W3 HA
WK 0.898, 78 30 B IEEE 23 44,

T 30 A - FKF 0922, 7EFEAL 54 X HHE
LM, ARTREE . HRATE, & TR, HiE
A R&D I S Al AR 1, 1 30 A8 1y
RS 22 44, KT 30 DA H-FHKF- 1.016, 7274
b5 B X HER S =, T T E AR, & TR
FH A FiEE R&D G S MBTRECR -1 0.992,
TE30ME AR 94, 5 30 MR- FHKHE,
FEPIL 5 A X THER S, AT HN . T = A,
RS

MAKE, HiE4E R&D G0 Malmquist 4 ;=
IR BRI | BORFOR | S ARBORLE 30 4
BARHEA WAL, 28T 30 B F3KF; B
A 30 M- FRKCERRE . WL S A IXE,
FHIFE R&D 1% 31 Malmquist 42 7= R EL FARRCEK |
aiF RBCRAL T2 =, AT AL E, BRI
MBS 4 44, J8 T T /K. Wi, J
M 30 N E P L X0k L8, A R&D 1
I Malmquist 25 7= 54850 FARIE | HARYCE
S ARBCR IR B R AL TR AT

* 3 BiE4 R&D EDN Malmquist 4= RIS R 5 F

Efy HAHCF EC FAI TP A AR PC BUBDIC SC SRR TP
2001 0.869 1.002 1.000 0.869 0.870
2002 1.070 0.702 1.000 1.070 0.751
2003 1.369 0.634 1.000 1.369 0.868
2004 1.300 0.991 1.000 1.300 1.289
2005 0.620 0.920 1.000 0.620 0.570
2006 1.418 0.909 1.000 1.418 1.289
2007 0.984 1.027 1.000 0.984 1.011
2008 0.828 0.722 1.000 0.828 0.598
2009 1.214 0.859 1.000 1.214 1.042
2010 1.130 0.872 1.000 1.130 0.984
2011 1.018 0.925 1.000 1.018 0.941
2012 0.890 0.852 1.000 0.890 0.758
2013 0.564 1.012 1.000 0.564 0.571
2014 0.779 1.131 1.000 0.779 0.881
2015 0.696 0.955 1.000 0.696 0.665
2016 0.960 1.032 0.928 1.035 0.991
2017 2.025 0.879 1.078 1.878 1.780
SE1y 0.992 0.898 1.000 0.992 0.891

4 Eigd R&D FEFRNLERMMALE 247

AR IR I, 25658 SRR Bl L
SRR, AR E SRR NG Pk
229 BUN SRR XPAMFRCRAETHET FREE 5 A P 2%
R&D TH SRR, S 7RSS0 A
R&D S ARCR I L], #3E T In SAAY .

TE=a+p, x Staff+f, x Fund+f; x Gov+f, x FDI+
Bs x Envir+e (1)

(1) " TE HFIEH R&D IS ARCEK,
RHFET CCR BN R ZR G RCRER R Staff 2y

FEH R&D GBS, RFFIEH RKD A
GUA Y GARR ph S ol A B A R
Fund A4 R&D G S A ML, RHEBA
R&D 2B WNH S A 7= 5 H (GDP) RYLLAE
R Gov HTFFIEABUNXT R&D 1 0 S H5 1,
K5 A BUR RHE 2 98 S5 5 A8 B i L
{278 FDIN T AN O BE, T I 5T
BB XS PG R&D W S A BRI, R
A SEBR A HISN AL S A GDP /Y (R, Horp
5 LLSETTIH 9 7 4 SR A TS At B 2 47
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PRER AN R T Envie 5 148 1R85
B, HT IS EEAIH X H A R&D G ARHE
FISEIR, R 148 AT b g0 i DOl A B2 5 A
B NG RN ;& HBEHLIL SN B,
MR NG (Staff) . AFEZ % (Fund) . BUNSZ
5 (Gov) . XFAMFJC (FDI) AAIHFREE (Envir)
5 AFZMA R R X A R&D 15 s ASCRI I &
B, REFZ I R A KM T X S = X
1548 R&D WG SR ARG AR R, HIERARR T
M . EEAR R BRI ANER 4 Fs

* 4 FiFHE R&D FEIENEZ WAL S TEM 54817 A
il FEPR AR gl

A5 R&D IEEARCE (TE)  CCR B LA 80R A

FI AR WHEADL (Staff ) ?v&}[\)ﬁ]\ﬁ E R ALYl
R&D é\%ﬁmﬁﬁﬁzm /GDP
BURBHE 2 S B
SEBRAI RSN /GDP

FEA AL MO A B 7 4t 25l
A

WA Z:%% (Fund)
BUR R (Gov)
XA (FDL)
AFFEE (Envir )

FEF AR S, XA R&D JG s ARCR R
Ml AL P 1 TR0 S R SRIBUAST [o] 3 5 Bt A 7 43T
BFFE IR B R 2000—2017 4, 3 S5 5 (1 SLRt 5
¥k B 2001—2018 4F ( HiEGITHFEYE ) o X TFHE
A, YR 2000 AFEABNHEAT TR, AHOC
AR ARG TN 5 B .

%5 2000—2017 F£EHHE R&D EREANE

2 HTENERSITE

TS N ROKME /M A bR
TE 18 1.000 0.261 0.675 0.235
Staff 18 0.173 0.070 0.117 0.038
Fund 18 0.750 0.380 0.585 0.113
Gov 18 1.091 0.270 0.573 0.271
FDI 18 4.066 0.039 1.710 1.486
Envir 18 14.688 10.641 11.919 1.211

2000—2017 4, T4 R&D 7 sh #% AR %1y
fE7 0.675, & FHHXFAEAKFE; R&D A G 42
ol eft Sl A G IEN 0.117%, £HE
AR N RIEAANE; R&D £ 2 NES Y GDP
FbilE (RPBFASRRE ) WA R 0.585%, FKHIHE
MRAEFHBANE, LT 30 M FEKF. A
EOM LS R R, 2000—2017 4F, 751448 BUF R
2 RO B K, N 0.19 2K =
11.94 {276, {82 BURRHE 28 9% 32 5 B2 L Ee
T RS, YMECH 0.573%, 2075 148 BUMN AT
R&D {6 sl 32 15 71 B Frdnim . MXHAMT LG ok
F, 2000—2017 4=, A LB A A 9840 2 B0
ThIG A%, WA 2000 4 4.4 127015 K % 2007 4E 1Y

2424270, ZJEMR R, 22017 450k 1.2 447T;
SEBRAHANG &S GDP H L S B ST S R
P EPIAE TR 0.04%, FEXHHEN 1.710%, F
B 8 XN CRE BEAE T R, AFIFXTIMGERY
BTFE . MWBIBAEE R Ok, 2000—2017 4F,
T EA A W28 ol N AR R, 4354
36 TN, EAEMIMEA G G2t Sl A5
EIF R, Tk TIRE 107% £, YEN
11.919%, #5144 R&D I sh Q15 S 55 76 38 4
M

AT EWHIWT A R&D G s ASCR 584
SRR Z R, AR SPSS B2l 1
A R&D 16 IR ARCR 5 257 R 2R 2 [0] B
ME, KMEEE R&D WG ARCR S50 & A G
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