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This study analyzed the journal articles from the G9 countries (the
United States, the United Kingdom, France, Germany, Japan, Italy,
Canada, Russia, and China) to identify the effect of research funding
on citation impact in these countries. 3,693,488 funded articles and
2,163,256 unfunded articles published between 2009 and 2014 were
used. The results showed that funded articles were cited more than
unfunded articles, and research funding had significant positive
effects on the number of citations. Although China had the highest
funding ratio, its citations per funded article were low. Funding ratios
in Life Sciences, Agriculture, and Natural Sciences ranked as the top
three, but didn’t apparently impact on citation counts. In addition,
the country with the most research outputs was not the same as that
with the highest number of citations in each subject field. The funding
agencies in each country provided the majority of funds to internal
research. However, the effect of research funding for internal research

was lower than that for external research.
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e 48 % ( Grimpe, 2012; Shibayama, 2011) - £ L3848 ~ #RER B
THZE M B HRS » W22 72 42 (Natonal Science Foundation,
NSF) BLER AT (National Institutes of Health, NIH ) AZERE
T RIS » R A RIS 2 300 fE3E7T (Jacob & Lefgren,
2011) - i EhERERIE IR PR -

s S AETF I T HH B 2 15 W 2T 4F 2K H 25 3% #8 ( Benavente, Crespi,
Garone, & Maffioli, 2012; Bolli & Somogyi, 2011) - 2009 & £ 2010 4
SCI Ui gk 2 BAFIER S » B 1 Eam SIS0 9T BN (Tan, Zhao,
& Ye, 2012) - EEENISE RN SR CRE SRR R R IR A E
77 FRVTFCRE BN AT SR R as e 5 25 W 9 Fel BN RS P Lol © P
S B S FE SR B R T > MR R B RSB E A
% (Kostoff, 1996; Martin, 1996) - fE£5[ % T » #5 [ KE 5T
BT E S ERHE Y (Harter & Hooten, 1992; Neuhaus & Daniel, 2009;
Patterson & Harris, 2009) » ¥ AN HIEFEEETT -

TEWFZC RN > 824 /7 | > Jowkar ~ Didegah B Gazni (2011) 4347
REAMFEE R 2 dm o BB Bham S 5 [ KRB AR &
WFERiBNEm S © Abt (1984) 3t RSCEEHAT] ~ Peritz (1990) S3AR&L7
AT F Zhao (2010) sp#frlEl S EREHAT] - [EfEETEHITRER) &R
SRS [ S o R E ST B 2 SR 2 s i SE A
BEBI IR E #5208 ( Chudnovsky, Lépez, Rossi, & Ubfal, 2008; Ida &
Fukuzawa, 2013; Jain, Garg, Sharma, & Kumar, 1998) - {HING/DEIAST
PV IEH B s SR SE B ST Bham S 5 [ 2R K (Cronin
& Shaw, 1999; Benavente et al., 2012; Hornbostel et al., 2009 ) -

e TR B BT HRBAMT ST AT & > H AT A — et FebhE s E B
R ERT IE SFIBE I 75 B i SRR IE W ST R Bham S 5 [ - (2D
G R GET 2 E R R I TR B 2= R - hEsh = 249500
Eha & SIS s BN B R B e Rl BN B s 2 28 )7 » EE 2 BIER[H
B R 4% A Z e BRIk « BEAh - @AW AR /D[S0 53 A7 2
e L 2 TR R - R B — TR BIEes -

JUK T 2404, ( Group of Eight, G8) B4k /KB4
BRFRAH AR - 124 TR N g A& KR - 2RI E
FEHR - BFER AR R BN w2 Bk L ARk (g
2009) - 2010 FHEIRFEHIERTIA S R TR » EEER e
B Z AR E R E ST - RFREIINUR TERBHSE > 77
Hr 2009 42 2014 4F LB 2 JEM 5T Bl am SRR IEM SE /i Bham S 0tk
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WHTFE Bl & B S BT IERGE R SR S BT ST B S Z
87 WEEVTFEREHERAIMNIFEZEM - BB Z
oI BN AELT SIS - EIEIFE MBI - ME R RE B
W FE BRI R 2 25 -

Al » Xkt

Wt 5 Bh A SCER I 9 B BT IR 95 - JE B 9T il B Gm SR A b 5 A
BhEAr 2 Fhx o i BH —E M8 (Broadhead & Rist, 1976 » #5[H
Wang & Shapira, 2011) - BERIEE£4EWST (Harter & Hooten, 1992) >
WoEREBh =~ Dhee T Ewan Ry T A1 F7E -

— ~ FRESEH - BRI A B RN > Mt
PEFRE] o FRTITFEE T TR (Salter & Martin, 2001 ) °

o RS R R ¢ R R R R SRR B AZ B E R B E
REFE 9T B L5 SR 2 Bl it (i (B » T ENRZ SRR (Bloch
et al., 2014; Braun, 1998) -

=~ WEIIHSEER LA ¢ ST RN A BN ISR R RT3 0 sEE
HEWIFTEE SR ~ BEAHEE ~ EmERESE S (Bloch et al., 2014; Salter
& Martin, 2001 ) -

MO~ fe A 9Eem S B )T ¢ ST B R B 9T B T e B T
BT ZE s B 72 070k » IR Z I ST E M (Jowkar et al.,
2011; Salter & Martin, 2001 ) o

F -~ BT TTT Ry ¢ SR REBI A BN EE ISR 494K - S nbsE
HER B E > RIERESTEVTFEEIE (Bloch et al., 2014; Salter &
Martin, 2001 ) o
Wit el RE R 2R — (/IR - W15y T FHUSTHEE » s & H

E{EE A PUREIR R 2 9% - R THEAS ST - SCEHEE

TR il S e 22 LAt RRIEEY > S oetei Bl 7 UHERR - HI95 THRZR

Bl 2 24% (Heinze, 2008; Shibayama, 2011 ) - {HEFSS - W2

B R SR TE [ R s T A A 22 SR PR -

W B R e T A 2 B 5T EE) (Kostoff, 1996; Martin,
1996) » BHAIFZEH K E 225 (Bornmann, Mutz, Neuhaus, &
Daniel, 2008) - ARG IFZH AR E SR L2 EE > s #io 3R
TReZam SR P TR BB b o w5 [ RERT FH LU S S e
73 (King, 1987; Rigby, 2009; Wade, 1975)  fl_E#5 [ZREELHIE 2]
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HA S ERENE » #75 [ Rt 27t Ark (Harter & Hooten,
1992; Neuhaus & Daniel, 2009; Patterson & Harris, 2009 ) » F58{L T DI
5[ RERFTE ) 2 &M -

TR 2R Fe SHI8 2 W5 e B s2 22 /) 5T » Jowkar 5 A (2011) fi¢ SCI
ERHERZ 2000 £ 2 2009 A 2 a0 BFENT ST AR
ZAREW S [ REUR 1.72 R S R IEW SRR Bl Em S 2 0.72 2 > JERf
FEREBER S BB ST o Abt (1984) Sy MR SCERSEISHZE REE » 4
i1 1974 F =FERSCERIATER S » BHEBEFFEE$SE (National
Science Foundation, NSF) ~ ZE % i 28 BF K 2% 44 22 ( National
Aeronautics and Space Administration, NASA ) K JEEH FE AT HTFE 2 W%
BRSO HE 5 [ B By 318 R~ 417 Rz 4.01 K > SN ASERT
FERHBNER L2 1.83 2K © Peritz (1990) #at 1978 4F & 1979 FLL7ER LA
TI] American Economic Review F{1 Economic Journal 0 1987 FELLRT
W5 [ 2CEL > $5 B S R BER S L AR IETR S R B S B TS o Zhao

(2010) 5347 1998 4 7 feifE] &= &AL HATIER SO 1999 4 2008 F-2
W5 2L - [EIRRTE A B FIED DU I 52 4/ B am SO 59 1 5 | 2R B
/% © Cronin B Shaw (1999) 434 1989 4E 2 1993 4EPUfH & SARHELHIT] -
R TR BN LR SO s R AERE - JEW ST R BRSO 85% 125 »
AIEM BN SV 80% 5] -

T TE R Bh RS R A Bh et E 2K E » Jain T A (1998) 7B
FERIE B T #2192 & B & (Science and Engineering Research Council,
SERC) WHIEHiBIEM LA IT 2 522 » W9EaE3R 1981 FE 2% 1985 FF(LEE
SIS [REUE 1.28 R > 1815 SERC WHSEH BN 2 (B2 5w S a1
SIREATHEE 2 2.6 K » Chudnovsky ZE A (2008 ) 4347 1998 F-£ 1999
ARl AR I R E2 R R il B 5% 54 (Fondo para la Investigacién Cientifica y
Tecnoldgica, FonCyT ) B~ 218 Jaw L » S A& FonCyT #iiB) 2 105
fRam oL t5H FonCyT W4T Bh ¥ s SOy 5 | REUE A IEHZE IR -
Ida £ Fukuzawa (2013) 437 HA 21 40 ERFEREIE B0 (21st
Century Centers of Excellence, COE ) W42 ##8) > #§H COE W5t Bl
HHEB B ARE DI e R R I B B R SR 5 [ R
WEhNE % AR RIERRREIG I 8.83 2 BEERGHIEK 5.95 X HARHIEHA]
ARF( 37X - Hornbostel ~ Bshmer ~ Koingsporn * Neufeld £ von Ins (2009 )
S5 H 15 B i 35 B4 2 ( German Research Foundation, DFG) 2000 4 &
2006 FHFFEF YL RBIET S - SRV AR SR B R S 2
5 | KBS m A AR S Rl Bl am 0 BRI S 5 [ R
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72K Benavente % A (2012) EL#ZE A 2 B} MR RO 78 B <
( Chilean National Science and technology Research Fund, FONDECYT )

BN KRR Z 9T - 25 F1 FONDECY $f a5 [ B BRI 2

Gr bRt - 1SRRG [ B AT SRR BN AT - SR IEES
BUR > BT BIsE IR A s S B 5 [ KE - bR TV ST R E
Tt 2 e riBhETE - ST IERB S (B2 R K - [Ah - 1
HVER TR ZE s A R | 2 A TR S BN AT - SR SE A
ilj-Z JARI N E

2~ RGE

ARIAFE AR ~ ] ~ AR ~ EE - HA - |AF] - IEK - &
G S R BRRE B 7e 5 - 1€ Web of Science (WOS) & EIRZR %
Bl &R BRERZR H A 2016 £ 2 H > EREARE B &=
(article) » S A FRIFERER 2009 F£Z 2014 4F - AR 5,856,744
fRam L 0 eI RE ST AEIERS (funding agency ) & L fF R J&
e HBER &R 3 3,693,488 B » R iFoCwBhiets > s ME &
R SCE G - 4 2,163,056 B+ AFFLATTE LI A3
FEtBhRc BT -

FH I S HA TS Fe f Bh i s a0 7 Ui — 205 #L - [F—iH5EwiEh
WS TE AR FEIHAT 2 2R EE > RRRIEE RS TR B ETIH
BN R S BIE R [E R ECR SRR 0 1 T Ministry
of Education, Science, Sports, and Culture of Japan ; & 1F £ " Ministry of
Education, Culture, Sports, Science and Technology of Japan | » & # R [H]
SE = %41 > 40 T Deutsche Forschungsgemeinschaft ; 1 " German Research
Foundation ; & FIIAH [5] » Bt b/ 58 46 B 51 25 & b 50 #H B A - 0
" National Basic Research Program of China | £ EFRIMEEFiTE 2 515 -
INEEG I IC BRI — 2 fl R ST - MISUESE R P ESE > DR ERE
BRI TR -

AR FERESR T B EREE > BFEEE - BREEZ - T
2 Pt AR - (L E R R ASCEE - B Essential Science
Indicators (ESI) &l 2 2RI E - S E2RHEE £ — (B9l - B2EH
MERERE - BIE ARE - HYHREYRE o BRBESENEE
PREGEE ~ 151N EE » TAESAIE BRI ~ T/ ~ ORI - ek
BHES S EBEEYLE - RIES - MEYE - o TAEYEEEE
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B (SRR BTy - SR EBIEY)E 5P AL - "R
FHEZ 8022 PER RZERME ~ OHEE > (G R CRIR S RO L 3 -
—ALE R o FRE S WOS R FE 2 —{E ESI Z2F] » KEFEZ
WOS E2R} oy f E N\ SCEEI -

AT HTE 2 =R S - IF5EHEEI % (funded paper ratio,
FR) - W5ewiBh HEEL (sponsorship surplus, SS) S EmEHFEEL (activity
index, Al) - WEERiBIRGT B X 2/ ES— AR 2 b
N, By a BIESHIZEREN 2 50C8 N By a BIFTA HSCE - AT

FR, = Nf /N,

Wre Bl R S CEET R a BIRHE) b Bl 2 w8 e b EfE
1St BhEm S B 2 255 o Nf, By a B#HED b B 2 5w S8 Bl b BlEwm~L 2
W T R BRI Ry a BIERE 7 5w s > N, HUREIZR b BRI a 25w
B a BB 2 R U b Bl R c Ela o {E5TE L > a E#ilN b
B2 5w CHGT 177 0 a BHEh Bl Z s> BUNet 1 - AWF -

SS = Nfab - Nfba

JEEE MR R T BRI B 2 A R SR EI I 2 E A S M B 5 %
SR 2 TERERE Y 0 NI By 8 B 2 A1 1 & SIS W ST wl Bl am S8
N, ¢, Fo'fi e B 2215 Pl SFIBEH T Bham SCH > NI, B P AR AT T
TE SEIBEI ST R Bl am SO NI, B FTA BIR AL P A s E ST wiBhsm
S NFAOT

Nfcif Nfcsif
AICF:( Nfcﬁfs ) / ( Nfcsifs)

& Web of Science EHE 2009 F-1& A I AMTZE #BNEEH > 2008
LTS R B ERMIE B EAE T - AROHST IR E i S R ] Ky
2009 2 2014 4F < RWFFE Z 5B ERHAR IS R S EE (BF) So&
LA Web of Science B EAE 2 Bk} e » SolFHR (BF) KR E
RHE AR AR 2 BRI R EE A - 53t 2 F B &R IR E T
HrEZEHERRIR - frbligg e 2RI 2N e X EE

(Bf) BEcCHEV Tl BB e f B aRIE S A R - tHoTiBh®
NIRRT LSS R MENERE o BBAh - AR 2 e HiBEt &
REFEEGTEREZERMNAETE » REFERB Z B EME R Z iw
SR AR Bl AR R B A B 2R B B A A 2L (A 3 3R 2 sw oL 0 TR 2 RS REED
ZBECRENE Y Fea AR -
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£ - hRIER

— ~ TSR HRADER S 2N

Mt BIIER T fH Bl am S B R FE T wl Bl 2 s SO 9l
B> 1 BUR > REFHBIREGE KB AR ZE S - ZEEmSCENA
FEDL FIESHIE AR o PEIKREIF IR RS 0 2 81.55% » tb
BERE 2 INEKR (64.21%) mHEFE - EEAFCHBIRERSE =
Fy 60.44% > {H 3= BIAE ST BIEm SCEGEE M 125 B RIEWITHED
sl B 82 B 0 BiE S N HAMES - fEE - fREEST - HA - HEE
FEE 2 WHFFEHEENERBET » /1Y 56% & 60% » F AFIHIFESLE FHER
% » Ry 50.22% o GiEtHEIRER P EIRE S HIBIERR S TsE2
R B A ST RS R B B 2 B AR RS 5 & 2 ST RiBIEX
FTHUE » BOKE R BN B AR E T B (BR B AR
HEZET > 2015) -

x®1

BEFRX B R ARHEIE
Bl% LS G e G SR R T e S
R ARE 870,834 197,069 81.55%
v 218,490 121,775 64.21%
FE 1,256,929 822,620 60.44%
(e 328,122 221,981 59.65%
{HkEENT 100,088 69,482 59.02%
HA 260,117 188,408 57.99%
LY 278,873 211,488 56.87%
E 218,648 170,428 56.20%
FAH] 161,387 160,005 50.22%
=) 3,693,488 2,163,256 63.06%

% 2 3 BT Fe A Bham SCELARIE W 72 fi Bl S 2 5 [ EL
= B B IR B S 65 R B S - B R R fE— =

44



HE ~ WEOR ¢ JUR T EBI ST SO 2 et

&> HOPHEHEE [RBOE 17.94 W 16.16 K > HHEARE K R EE - Era
SIREEAK » &5 9.35 WK 7.07 K > HEREIZFAINY 12 RE 16 K -
2 B AR SE T 7 1 Bl s 5L 2 S35 5 | IR TR DA v (B A o i K 4 30
B > FRERIARRE K 5.78 R (RERHT £y 2.58 X HERBIZR A TR 6 REIK -
DL e i 8 Sy A am S 5 | R8> 45 RN » S BUEH SR Bham S B R E
W9 e iZWﬁk% R AR JESUH BEm SO 5 [ R EUE
A ARIE TR B
bmm%A(mu>ﬁm@%mwﬁﬁmmﬁzm%ﬁ%’%
BB fE B R LIRS, - FEWT IR Bl s S0 5 | R Bk 1.72 3> K
W B SIS [ R 0.72 R 55 [ REEARET L =2 -
ARWFEEL > FHEL - BN ERZBEERITARE » ARUFFF I i
R 5 | REGER A B S AT AR - (H 3L ER S R 5e i Blsm
SRS | R A Ry > TSC BRI S | RETE B IR & -

*2
EEERR R R R BRI S I KRB E=E D

MR SCE  RIE R ER S T P{H

EiEd

5 18 B [ RE
e 17.94 8.57 83.15  <.001
EE 16.16 8.60 148.77  <.001
1 15.72 8.12 94.95  <.001
FAH] 15.48 8.32 67.12 <001
IEVN 15.13 8.63 5492 <.001
TEE] 14.45 7.83 5220  <.001
HA 12.15 6.30 56.56  <.001
EHE PN 9.35 5.78 88.12  <.001
e 7.07 2.58 4412 <.001
RS 13.93 7.80 224.05 <001

et S BIRIEITFE MBI Z A TE I - o3 i e B 3R R HL i 5
8o R 3BUR > PEIRERHME S Z B & i - L s s
3t 81,167 /% > Hop A MUk i SCER A SR - 88 3 BT - SR
AR LIS 7 B B Fe B B I - S 2 105,972 %

45



[EIEE NN 12 ¢ 2 (June 2018)

H A Il 2 S o B A B R SE B DAS 6 B R - H a3t 8,965 7 » &4
BR R H AR A B B 22 By By iR 0 EER Sy Bl By 23.83% K 34.32% o
1 R R, BRI B R S S B 23,799 1 K 18,802 55 » BRI
BT S B 4 > FTEEETFERAN - EE LS EAF 2 H
FEER S EER & By 36.59% K 47.89% © NIEEKMHZE B B Z H 5 3
RSOV ER AR > LR 43.40% - JEE] ~ AR K HREE
Wi BEFEAAAE 1B HhE KR RN e S B R 6
BHiE e
*&3
ZEHR I BE R SR H BRI

EiE HEEm A HEEE R iR sl (%)

HHERARE 81,167 8
ZE[H] 31,848 (39.24%)
E 12,846 (15.83%)
B[ 9,050 (11.15%)
HA 8,020 (9.88%)
JIIEVN 6,859 (8.45%)
1B 5,685 (7.00%)
FAH 4,126 (5.08%)
{REE T 2,733 (3.37%)

FEE 105,972 7
A 25,250 (23.83%)
FAF 21,897 (20.66%)
MER 16,327 (15.41%)
e 15,000 (14.15%)
36 10,630 (10.03%)
e 9,122 (8.61%)
HA 7,746 (7.31%)

HA 8,965 6
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Hx  HEERSCEE HEERE SEEER HERSCE (%)
E 3,077 (34.32%)
FAF 2,490 (27.77%)
{HREEHT 1,359 (15.16%)

LY 1,310 (14.61%)
3z 682 (7.61%)
IIEVN 47 (0.52%)
e 23,799 5
FAA 8,708 (36.59%)
EE] 5,972 (25.09%)
e 5,384 (22.62%)
JIEVN 2,892 (12.15%)
e 843 (3.54%)
EaE 18,802 4
FARH 9,004 (47.89%)
EE 6,760 (35.95%)
{kEE T 2,393 (12.73%)
IEVN 645 (3.43%)
IEVN 5,617 3
FARH 2,438 (43.40%)
EE] 1,871 (33.31%)
{IRER T 1,308 (23.29%)
EH] 2,609 1 FEARA| 2,609 (100%)
TN 525 1 kR 525 (100%)
i 361 1 ERET 361 (100%)

T3S SFUSIENT 7 il Bl SCELRIENT T i Bl SLZ S B T 7E
R R4 BN > BR TGRSR HA S E =
Fef B SCEE N AR IET T B aR SCERL - JENT T B S B uRS R B
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IRRFERSHI - 2 1,591,313 i » A= dp RFEECHIEHEREE — > £ 898,630 = -
TETRSCHIBNRACE » EmPlE « BE R A AREER Z R
TR R 77.67% ~ 72.16% K 70.42% » HIUR T2 SEIRBLES
PRESEZGHIE » WH9CHiBIRIF 2N AR BER B AI R ERE K
NSCERSGESR  WFTCREBI AR =R > B HA S

x4

SRR R AR IR
FI LT I (G S IR B (R I S
Heapi et 898,630 258,340 77.67%
Sk 435,012 167,800 72.16%
SRR 1,591,313 668,361 70.42%
TH2 759,698 385,571 66.33%
ERPR BT 685,026 600,113 53.30%
HERE 120,739 408,426 22.82%
AXE 6,196 133,463 4.44%

F 5 i & EBIENT TR B s S AR I S R B e s I S |
RE - SFIH E DUET Tl B am ST o [ Rl s o H e E 22
HIBSEH T B e SIS | R B = > 2 17.39 ] HRE £k}
ERQHI 15.56 K > HIAARIEE ~ TAE ~ BER GRS T 9 KE
12 K ACEEERK - A 6.33 K - &I AET I w B3R SCF
5 [ REAE 10 REUT > FERDAASCE SR E - HA 1.56 K - DU
t K AT R SO 5 | - SRR S EBIE S R B e SR S
WS RiBIEm S 55 | R8> TE4RsT LR E = R - BT miBham SCF
P 5 [ BB A A SEM T BIEm L > ISR A B B am S 5 (2R
B e

Abt (1984) -~ Peritz (1990) Kz Zhao (2010) 47 RHIFEE K& -
O ER e B A SN HI  E B SiET RIS E AT - BiE
TER ST Bl s SO 5 [ S RSB S mli Bham 5L 0 BEAb » Jain 55
A (1998) #IFEIE SERC WH5T /i BhAEE = {LER RIS 5 [ X8 » Ida B
Fukuzawa (2013) #&3 HAK COE W5 HEEN ¥ A ap il 22 K B B QR 7 5 |
REAR =2 o I IS e SE 1 R RIS BRT i s = i oe i B 2
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110t > AWt FeEae ot CREIST el - RS E T Iemblae
TR LS [ B R » #EPR Cronin 8 Shaw (1999) f5HIEENR
SRR S B B 5 | ZAHRBRME A B - (HRA TR BB RS2 R
TG ] o AFER AT R 2w S [ B 22

x5
ZEEERR AR R BRI GR RS I KB E=E D

TSl ARIEFTFT RIS

B g pewsey . TR PE
ERIR B 17.39 9.22 107.16 <.001
A ap et 15.56 10.94 64.79 <.001
EIARIE 12.58 8.13 129.21 <.001
T 10.98 7.11 91.12 <.001
LS e 10.34 7.72 52.28 <.001
HERE 9.67 6.43 62.62 <.001
AXEE 6.33 1.56 32.25 <.001
1 13.34 7.88 237.24 <.001

=~ tASRHEED R

TS BT SR B IR TR VTR B 3R 6 BUR > TR R SR
B R B SR H IS MR B E N B 5 - 49 1.3 > BB A SCER I
ARG Z W e B SO - TRERMEE R 2.65 0 REI{EAE
2SS AHBEOG R - RS8R 1.20 - IS KA W Sk .20
BEVETR B S A B 2 = » S RIS REEHI 1.41 - Rt ERHER <RI
1.67 » HrER R AR TAR SISk Seim Bl SO e LIAH B RS - DR e L
Fo 1.55 > BN H M 5 TREISUE AR » RERHT1E B 2R B2 Sk
B O - JER MR 1.90 - FAA] ~ HA - FEE R AR &9
AT S L o TR B A S AN S o TPEUARRELE
TAREHISR R G - FEBINT e S et = A e > PR AR SH
BT s e A B (2 U7 55 » 2003 42 2013 SE-PI AR 11 20% ( Grush,
2016)
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*6
Z R EE BRIt IE B D

e R La B

T mz LT e
R o NF

EiEd BE BE M2

[ 132 1.11 0.86 078 098 1.61  2.65
= 131 120 080 0.80 1.04 146 122
IEVN 126 1.04 075 0.88 141 1.67 141
Fo A 1.16 1.03 1.01 0.82 104 071 147
HA 098 1.13 1.06 0.86 096 045 0.33
= 098 1.04 1.14 079 092 060 1.02
A 0.81 098 1.12 092 1.09 079 1.14
HEARE 0.51 0.67 120 155 092 049 0.19
R 0.16 049 190 090 049 0.19 0.59

30 BARBIE RIS B FH B R AR EAR R o

Giat 25 BT Fe il B Sskam SIS R R 7 BUR 0 (JREERT A
HEGR B FR- P95 [ REM S - ESEP RS — » HMH
AP S [ REAR SRR - AT LR PR S g P 5 | R 2
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Introduction

Research funding, the sponsorship for research after a proposal is
submitted and approved, is more and more common. Funding agencies
provide research funding and are naturally concerned about the effects
of funded research on the academic community and the effectiveness of
research funding. At the present, one of the methods for measuring the
effects of funded research is looking at citation counts, which are highly
related to the research impacts.

There have been a few studies analyzing the citation counts of funded
and unfunded papers either in a certain country or in a certain field. Most
of those studies found that research funding may enhance frequencies of
paper being cited. Only a few studies found that the citation counts of
funded papers were close to those of unfunded papers. However, most of
these studies neither explored the effects of funding in various countries and
systematically compared the differences in different subject fields, nor did
they examine more than one funding agency at the same time to generate an
overall description about the present research funding situation.

This study analyzed the journal articles from the G9 countries,
including the United States, the United Kingdom, France, Germany, Japan,
Italy, Canada, Russia, and China, to identify the effects of research funding
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on citations in these countries, to explore the significance of research
funding in certain subject fields, and moreover to observe the performance
of research funding agencies for supporting internal and external research.

Research Method

The research data was collected from Web of Science database, in
which we searched in February 2016 for publications during 2009-2014
from the G9 countries. The document type was limited to articles, and the
search yielded a total of 5,856,744 records. Among these articles, 3,693,488
records that contained text in the funding agency field were used to represent
the body of funded papers in this study, and the other 2,163,256 records
were unfunded papers.

The indicators used in this study were funded paper ratio, sponsorship
surplus and activity index. To identify the different forms and inconsistencies
found in the attribution of funding agencies, we conducted an authority
control on the names of the funding agencies. In addition, we mapped the
Web of Science categories to six larger subject fields, including agriculture,
clinical medicine, engineering, life sciences, natural sciences and social
sciences. Other categories were classified into the humanities. Each paper
was classified in at least one of the seven subject fields.

Results and Discussion

In each of the G9 countries, more than half of the papers were funded,
meaning that many researchers relied on sponsorship when doing research.
Comparing the effects of funded and unfunded papers, the average number
of citations per funded paper was almost two times the number of unfunded
paper, with statistically significant difference observed (See Table 1). The
average number of citations per funded paper was over twelve in almost
all of the G9 countries, except for China and Russia. Research funding was
supposed to have a positive impact on citation counts.
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Table 1
Average number of citations per funded paper and per unfunded
paper

Average number of Average number of
Country citations per funded citations per unfunded t p
paper paper
UK 17.94 8.57 83.15 <.001
USA 16.16 8.60 148.77  <.001
Germany 15.72 8.12 94.95  <.001
Ttaly 15.48 8.32 67.12  <.001
Canada 15.13 8.63 54.92  <.001
France 14.45 7.83 5220 <.001
Japan 12.15 6.30 56.56  <.001
China 9.35 5.78 88.12  <.001
Russia 7.07 2.58 4412 <.001
Average 13.93 7.80 224.05 <.001

Among the G9 countries, China got the highest funded paper ratio and
more than eighty percent of papers in China were funded. Moreover, China
had a sponsorship surplus with other G9 countries and the total number of
surplus papers was more than eighty thousands. However, its frequency
number of citations per funded paper was only ranked as the eighth,
suggesting that the effects of research funding in China may not be as good
as other countries.

Regarding the subject fields, the fields of life sciences, agriculture,
and natural science had more than seventy percent of papers funded in the
fields’ total paper outputs. Researchers in these fields relatively rely more on
sponsorship to do research because the technical engineering nature of these
fields requires more expensive equipment or numerous research assistants.
In average, funded papers were cited more than unfunded papers in each
subject field, and the average numbers of citations were over ten in most
subject fields. Research funding had a significant impact on citation counts,
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meaning it enhanced the effects of papers.

However, the country with the most research outputs was not the one
with the highest number of citations in each subject field. Russia valued the
research development in the field of natural science with an activity index
of 1.90, while China put an emphasis on the field of engineering with an
activity index of 1.55. Russia and China both had more funded paper outputs
in natural science and engineering, but the average citation counts of funded
papers in Russia and China in these two fields were below the ones of other
countries, being ranked as the ninth and eighth respectively among the G9
countries.

In addition, the number of internal research was more than external
research among papers funded by each funding agency. The funded paper
ratio of internal research was higher than sixty percent in most of the
countries, and it was even as high as eighty-five percent in China. It seemed
that the major funding agencies of each country provided the majority of
funds to internal studies . However, the average citation counts of internal
funded papers were lower than the ones of external ones, and the gap
between internal and external funded papers was almost five to ten times. In
other words, researchers had greater opportunities to get sponsorship from
domestic funding agencies, but their effects were not significant.

From the results discussed above, we suggested that funding agencies
should provide substantial assistances more than sponsorship when choosing
target fields or giving funds to domestic researchers. For example, they
can help develop channels of scholarship communication and promote
international collaborations with countries having more citations in each
subject field, to enhance the effects of research funding.
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