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Connotation Analysis of Original Basic Research and Implications for Original
Exploratory Program Implemented by National Natural Science Foundation of
China

Abstract

Original basic research is a key driving force for the development of science and technology, as well as
the source of the new round of scientific and technological revolution and industrial transformation. To
further encourage and support originality and innovation, the National Natural Science Foundation of
China (NSFC) implemented the original exploratory program as one of its priorities for deepening reform.
In this paper, the concept and characteristics of original basic research are analyzed, and the funding
orientation of foreign major science funding agencies on original basic research projects is investigated.
This study further discusses the connotation and positioning of the original basic research, and puts
forward specific suggestions for promoting the discovery and identification of original ideas and
optimizing the application and review management of the original exploratory program.

Keywords
original basic research; original exploratory program; connotation analysis; funding orientation

Authors
Jintao BAO, Yi ZHANG, Yijie PENG, Yinghong ZHAO, Hongguan HAQ, and Zhimin ZHENG

This policy & management research is available in Bulletin of Chinese Academy of Sciences (Chinese Version):
https://bulletinofcas.researchcommons.org/journal/vol37/iss3/14


https://bulletinofcas.researchcommons.org/journal/vol37/iss3/14

HR5EEMR

Policy & Management Research

FINHER: 0ERA, A, B, F RAIE R EAT R 09 1R o AT BT R AR A RIAR B 098 . F BAE B T, 2022, 37(3): 384-394.
Bao J T, Zheng Y, Peng Y J, et al. Connotation analysis of original basic research and implications for original exploratory program implemented by
National Natural Science Foundation of China. Bulletin of Chinese Academy of Sciences, 2022, 37(3): 384-394. (in Chinese)

R U BALER TR A 53 A e
R HZF TR E B ER

IsRE"

BB BN BN

B2’ ABENEK

1 R KRE BHFEMRE L= 100871
2 dtRAF HEEEF| T LR 100871
3 EREARNFESERS HIS5EERE L= 100085

HE ROEABARRIENFAFERLIEN K36, B A EG T LT EGRLEL, A
H#—F BT RO EABA TG T I, BERARFFEALER AW ARV EZ T XEARLEEN T

,&\l’ﬁf "Zr"o

X F B AR AN R A AR RAT AR R4, 456 AATE S L RAF T BIM X T

RAVHEIRA AT LR B 6 858, dt— VAR R GV R AT 009 M ik e 245, kAl b ) AT HER 4] B AR 09
ZIARF] S RACRGIRF RIR B 69 % i 533 F F L TAR B AR, pA st — SR R E R A sk

XigiE RAIEARAR, RAREHR, NiEs, TH9Ea

DOI  10.16418/j.issn.1000-3045.20220209001

SERBAT ISR SR BT , AR B
FORBHCE A R TR e . Bhr 07 IR ALl
WFFECR IR . T, FERIBT AR B A
Widh i, “ARE S SRS Nt , B RS R AN W
PR [N, FERRAT IR AR S B g, X T
Bl A% 0 5 4 1 BA i A TR 9 A T 3L, Bk
I FE 50 i S R R AT S A AOS TRE o AEARR, R

B AEH
KRB BRARAFEAEL (J2124013)
AR E B & 2022434108

384‘2022&-%37%-%3%

[ BT T S 1 — Lt AR H A eR, H5kAE
FARLL, BRI R QR A A . B RJE AR
RERZ | CHALOHORSZ T NS5 IR PR . T HAR
A, FETRE QUSSR ANGS , L IE G RL 2 )
BRI,

202145 28 H, iV B ERF- B 2R
TARBEE RS P E TR T RRBEE RS T



RO BRI S PR R B AR R T B BT _

ERHBE F R e EAERS EPREDRE S, e
JEAIE . SIGPERILBOE, BIAT RO O HOR I
E” o 20204E9 H 11 B, B BiceRF 5
W EMPRETIR T, Bk AR RS AR,
e AW . B Rk, SR SRIE. HAAR
SRR, MARESLAIE” , K ) REHE T
(A YA G RPN A S | G 3 o T BL o
FEREHATI . R, TEMmAME Rk
AR, ER&MILENE T CESB T 2mn
SRAERIRHERF SRR TR ) CHOIB ST nss Al
FEATEAZ) COmig Mo 17 LRI TAE
) ChEBRER T IR BRI 2T )
SEEBHORCE, BRI T ISRIERIIT 1 — R I
W OBTRELEE BTSRRI B R OB A ) BRI G
OB ARG, SRR I IR AT, MR R
PP R EEAR, fE™ HE 2E R R . XS
WAL S FUHTEOR, ISR AR AT 7Y, SR8y
SRUFSLBIRRE ST, SRS IR RIT I o o R e
(B, R S R KCE R A ST AR

=)

Ho

E X ARPI RS (LUTRIR “Blveia” ) F
N SRR ERIEZ —, JHE R
SKRIBTRE S (Mo AR IR 4 VA
s, ERARREEET R S (K “AR
Pledke e ) JROLA A e RERR I 58 A9 58 B T A4
N E SRS Z—, T 2018 4R I BT “PUF
SRR ORI R S S B S, 8k
JERER . SRR HEFEE AL, 2019 4F, [ ARBL 3k
ST ARRITRIH , SRR
S A AR AR L T R R KU M5 ) S B 1

SERNBFSE AR, And OB BNG | B R R R
S, BTERE U™ IR BT SRR ECR, it
PRBbAXfERE 51U 5 1) BT A, A S
LRI 7 b R SRR (VR L 257

JRBIRZRIT I [ 55 3560t 2 4R Ok, L5 8)
JEAIITH 204 30, R FARP e RS TR L
A, Bk, TRESMREL. FE. B, EYS
RIS, FARBE RS AR A IR R TR T H A8 P
TAE I eI A AR T3 BT H 5 P AL
SRS, PRSI B OCRR AR | 5 g K i
B 4575 T A AR T ARG RS S AR T (BRI
H i # i A B 7 —2eAR R, e HEEAX 5
BI” MRS EAR AN S ER, JE L8R R H AR
SEE TR PEE L (AT PR R R
FAAE—EM2E, XHRTTEA B JRRITE A B T4 o
SEE TR BT E o i, AL W
JEARR T RITTH B R AE LS4 51 S AR
IER AN TAE,

ABIESE B 738 2 XoF [P RE R AT 5 A A S AR
BEATORFE T, 455 VAT E AP I Z R R LG S T
JE AR P RERIMIF ST H BB B S 1m), e AR R
SEREDTFE R IR AIERL, JF AR TR H A4
TG PRAE B T AR — L B

1 REMEER AR RR S FED 7

1.1 REIMEMARHETE S SR

HER AT 5 B A% L Eh REFI LRI P G B HIR
AR ZERR DT AT LA 2 AR AR, #aR
FOULHLEE, FRBCHT AR | B OBk i B
Pl SRR TG B, LR B R B2 )

O B4k . BFReALTRA T RV EAHTR (0. Ae%F) FHEREF 0985 . [2022-01-30]. http://www.gov.cn/zhengee/

content/2015-01/12/content 9383.htm.
@ “wEMFEMAEE  BUMKE. RHR, REWE.

WEEHAR, FREI . R, £HF8. XLkl

@ ARAKANFALERS . 2021 FEARAKAF AL RAIE LR A #5345 % . [2022-01-27]. https://www.nsfe.gov.cn/publish/

portal0/tab442/info79907 htm.

® FEA L% 57385



T

B, BT, AR RTINS 0 5 AR
A G — AR, HEAA A5 A SR
FURBE MESBE) 12 0he, R T . Rnktk
BlEr . WA . mXR/ R AE s A
TR 5E — A R0 Pk R 0 S5 A B 5 8 2 i
BRSO SR R TS, X RRE L HR AR
AR ) R

Kuhn7EWF 78 BHF iy 1 1 B rp i Hh S U R 1Y
MR, IR KBRS 4 SRy it HE M A 5 R AR B
75, R TR R RS A W R AT
JEAEJFEA BT T T HE Sh B W FT 44 & R ) B2 By
e, ARZBTEIE TS AR e A
W E I B QR BRSOk N0 YRR
Mo T RBFF R A R ST B2 R R 2 6
BT S T AT AR A R A R S REAS P B
B A, T AR A SR AN I 1) i K T
1Y ST IR PSR AT T 5 R i 1) BRI
FHENINAR T BT AT TIRARE

(1) R4 SR HE LR YA TogD
AR Y i e B8 P RE S 08 1Y R B i ik
ML, AU PR R S R T A 1A
WRGETSIARITARA I . R0, RAMEAE,
HEMAE WA GE Y B R AR, 2B, Andersen 5A
H RN 2 T BUF A NS A1) S 08 I 4 A 1
WU . BRAE 22 PRI RERE SR B 0 A 1Y
AT, AR ILREE N T | — AW A BT S J
BRERVERSE, RIS IR ERVE S, HEShIFREB 5T
Jr I RATE, AR R

(2) RAIEAERFMHLA. REEHBEFIN
N2 R A BN RE SR SR A AR WS, il
Hinrichs AN ARG AR ZS Al ok, BEMSE
it 42 ) 2 e U PR A B ) LSRR, AT AT

BUARRL2 g, IR A BB 2 2 G % 5 1) D IR]
EAE . T Grumet!" ISR JERFFE KA ARFIE R B 2
(BRI, L AR AR R BTk A
W SRR SCAESOAB KR AR T, R AT
LRLOIAE (fgsR . A Wik, TESM) 5 W
I, AR X B B AT T 7E S AT AT 2 ) 2 e
R RE R R AR, B2 SEBUR K AR 58

(3) R4l 245 £ A . Koshland """ 2 H Y
“Cha-Cha-Cha” FEIEH SRR 43y 3 b Al—
Charge & . Chance %! fil Challenge %!, 437t “fit
T EAAFEE RN TC AR [ B K B
FY R GIEIILEEZ L M A RIS
Tovk R n S SR MR M . 87 . Wuestman
55 PIE SR ST T 3 A TOnHEREE, B E higE
) RS A 80 AR Bl . R 5T R Y R R ST
G TREFE R RS G A 5 O DR ARG A,
I IR R 22 2R 43k 8 T REMYZEAL . [RIE, SE i
XF 355 i Science “AFJET R BFIEHAT 7
Mradl, RARDI TR TS 40k, [
RN IR . B R TR A R R
[, HETTS R RIS RS KR T
[ AR By, T T P O A7 AR 0 1 A TR 1) M A
HARZA WX . XRITTRERZHUTIE I
Bl SEhRUE T Wk, ATy
I S B 617 R (E P = | S [ O M 5 e 1B
X AR ARk A U I B B S 3BT R T BT
5 AT MR Mk AR R 5
SN JEAT S TRVRE AR AN 2 AR AR R R, 1 R )
SRR R A2, BUETIER A oF 17, H
“JEANT R CGUET Z DR s ARy, B T A
PR 2 A AR AR R BA AR, A
R —> BRI, A 1R 2 A, A

@ Department of Philosophy, Stanford University. Stanford Encyclopedia of Philosophy. [2022-01-28]. https://plato.stanford.edu/entries/thomas-

kuhn.

386‘2022&-%37%-%3%



RO BRI S PR R B AR R T B BT _

I AT RESE SRS RLA BE AR A
1.2 [REIEEMARB TR

AR, Abep il WA M
SEPERETE” ST R BRI T kRS, X R
FRAESEAT T RRELRIE R AR F , fEHR A
PSRN S R rh, © R — S REA L AR
MEREPE R AERE, I RIVERERBT T M0 B 17 /Y
HAL CATCEIMAT MBE, MET A BEHE AR
(IO R e BT DT 3 N T~ R b (| RN I PP i
FE, SR OISR AT T R R AR T AL R Ak
TARE R, HAMRGRMRRIENAGENE; ™ A
RUEE, JEBIVEIERIAETE BA W AR IR MRS AL
T JE I 1] A XE LR A2, DR A7 A A 1R s
Yoo ABIFEIET L3 E T, BT R EEE

FERBAIFSE Y FEBARAE (K1)

2 ESMRIZE BN X TR 61 M B R A 5T AY
TE I MR BI LR
2.1 ESMIFE RN KX TR OB FTRYE (i
AT, BEERIRBHGE A AR, R EEk
I 1 R 2 % B AL AL A A O s g ) 4
Tl BIF 9 110 s A R B AR — A B B
BRI 2 — R RE U HAT AT B L TR
[EIE TR RS R EE RS o G e G Y 5 R 7 SN 2
Pl TH, Beig i RBF =T . FTRIIRIF 5] R
AR, AR AR L KU M AR
FRER
(1) ZFEH. 2007 4, ELEEZH 2GS

®1  REINEEMARIEICHIE

Table 1  Theoretical characteristics of original basic research
YR $HE oo M
o “MOEI1” BOEBIMETIZ, TIAERIR A AFPSEMAIISEEE, HIEHBIEK— ol
(Orignal) P WD, FOAMIBTIMEE 0, METEERNSE R e H
- SRRl AR5 UATRSMEA S ESHINE TAEEEEARSERNEDT, BRSSO
R (Breakthrough) "¥ IBAEZERAER £
mE HIRE/FARN RE BRI S5 E AR, EXH
: SR R LS ER S ek Y ’ o7
Oisruptive) 119 O BIAREREEREEMG i mmmme. B ERAEN
S SRR A BTN, BE, B A
B, LITOUATIRE) LS i2
(Complcated) " %, FER. . AR FBHEA, XEATURBRAE a2
St Y O \ e | i .
CRERE e m L SOMMARREAARE  TREFRARERRINIRNES
(Discontinuous)
BUFERE RI KRR RS RNE, AT
o~ el AR g/@\ 3 \/\’ 35 é% ; N = PAS i3 5 LIEIR
REIE - SR BFRERARE, NERL _eemmmnrm. BWAESsER RS
(Exploratory) BRER1ILE
BOERY
ENT BHENRESANRAERBRTE _ ,
= I, RIHSERDNEMETHEN
(Uncertaim) ™ 9, TRESTMEERARE o R, BSERMNTAERRES
71 _ \ o SRR NAEN, BTN, BB ETE
BORIE e AS LR REREINALEH, SOOI, RIS R
(Resisted) IR
PR

BRNELHER, TH5EREIWEEMTAER,

HEE FEAEESORRRERERARER N e A g e
(Delayed) ™ WAL, MTTHI SEREL TR RESATREEHENANE, BHEBNSHEINF

MEAR RS

® F AL 57387



T

(NSF) & 78k (i NSF X A2 v 4 58 3¢
£ ) MOFSCRS, AR RO SRR 2
M REEMR R I R (TR ) MM
B BRSBTS B O SORE ETT RE R
FoO LR BE MG, 3 EE R R R e ST
SRR FME I 5T 5 T R ST R A A R RO
JUH (EAGER) . tham W #5855 H (RAPID ) |
R B PEE R BE B TR (SCE ) | BiaGE it B
(ABR) 7. J7E 1958 4F, [ [ m et 58 1%
Ja) (DARPA ) 7E T Z WA H bR O T4 110 R 4
FOILATIEME AR MR AR, IR IRE AR N2
o7 SR I B MR Y, 2014 47, HARMIEN S H
ARBREEARIRUAE (IST ) BEAHE “Hif AR A

Frtl”  (ImPACT) , LI IZFFRENEXIRHE A& il ok
WAPERAS | SRS FE ) . SRRt Sk R AA

EFN A TpALioTUE R ol R

(2) AR bt 3 E Ry e 2R A
AR PR S PR B B R, WA
et EOE AR s PRt , ARG 3 7 Ty
BOLHACR R T, (AT SRR = et 1 g
e, EEEEIRET ( DOE ) g AEIRMT 5T iR F
(ARPA-E ) WHREZEMIZSE, SUbkR ARRR: . #
ARFNF I AR LEA T e — e TAE I AN A REEAE—
W, 2R A AR B AS BOCH B  [RIE, AE T
SRR B R R T NE LS = 87 N I e SR T N
P L G H IR TV AC T L2, B B IR
LGRS T H BB AR AT B 1 RN, R R
PERFFFEAS B T R A TR AR XU

(3) HATatk. 20214F5 A, &¥FA1ES L RA

21 (OECD) KA 1N il i WU/ e 1R A5 Y
AR BIEOR ) Wty ik PR 3 Rk 5K
ST 1R AR/ e [ A5 (1 9% B SR e, A LA e S
R RHIE N B H AR GERTF ST SE R AR SR B AR, IF
JE AR HURIA I WL AR ST, eI TR e
S 6] 6] )7 35 e GRATF 5% 3300 JRy i\ Sk D B i R AR
LA AR B R A R b LA v KGR, ST
“RVFIREE . TERRI B RPEASENLE], X T
ARI7 GRAFAEVE A IR 3528 00 PR 25 17 5 U P A9 R
WU e 5 BE TR BSOS HE L S8 A R 1 PE A A
W, RN AR, KD P AR
5 [ R IR = SRR IR T 1) B LAt A i R o DA v
JRURS: | IR A 7 R A B IR R A Y, B
FE SRR RE VR U™ A TG A R H . B 1
BrEiFSs (EIC) LI E “HP&#H” (Pathfinder)
BH, KBS IR B AR A S, B ]
AP AR B RTAETERFTT, IR 325K IF R i KU
e Wi S 2 R R IR A A, SRR IRk HOR 1
PN CET o
2.2 ESMIF BB KX TR IS E AL A R A BY

FME

BT A PRI S 5 7, RSB B AL
P E T I E PP o AR rp B 5 S PP o i A R
BUEARR BB, I E R 2 A R Y T A
S, JF AR SRR T R B AR 1 AT R A2 5 RIS T
e,

(1) 32AR6] BA M RAFEAI L. FEEEL
PABFFERE (NIH ) 527 19 s KU /=i 14250 H - (High-
risk, High-reward Research Program ) R ¥E2#RHERE[FFT

(3 National Science Foundation. Introduction to transformative research. [2022-01-13]. https://www.nsf.gov/about/transformative_research.
(6 ImPACT. About the ImPACT. [2022-02-08]. https://www.jst.go.jp/impact/en/intro.html.

(D) OECD. Effective policies to foster high-risk/high-reward research. (2021-03-01)[2022-03-09]. https://www.oecd-ilibrary.org/
docserver/06913b3b-en.pdf?expires=1646813823 &id=id&accname=guest&checksum=74432FC2F717C0105C39639A87ESA113.

European Commission. EIC Work Programme 2021. [2022-03-09]. https://eic.ec.europa.eu/system/files/2021-03/EIC%20Work%20

Programme%202021.pdf.

388‘2022&-%37%-%3%



RO BRI S PR R B AR R T B BT _

LHRIMIMAR AR S, BIHESF N E T L 51T
TERIF PSS bR T, H SOOI H 2 A A RS |
BREE . B B R U R Sk Pk R s
AT Ko R R S AT S R ) A R
A5 R PRI 1 55 R VRS 5 S A IR )
BAEVEA i AR BOR B R R HF AR A 2 KR
JE RS R R CJEANT BEAR T, GRS EA
WA X, LUK H SEBUS T REA R BRI . HER
GEMEA o S REVRAR = SR RB IR 5 TR0 28 9% B it ke
P TR H—— R Wk — s A A i A
BRRE R ARG EAE 5k R UREOR
JRbR, ST AEBAOGRRAE T R R — A Al
EAASRRE,  H AR BEA R 1 38 1) 2 P48
HOFm 10452720, (AR 422, % THEAMEmRE
A P ENAEILPMR R, —Se BT B AP R
MR B BT RE TR A” FL
il DRSS £ G H 258 TN % WA AL T
fife 35 i A B D B SEUARL B R M R, S )
TR S HEAPERTSE

(2) EABAEY R, O T THIBEALIA
Foig BT . RERZRFIRESRIIRE T 8
FVERESE” BRI, B SCRFRERE X A WS
PR BRI RERL . TR HOE RO
JIWWEFE TAE . 7 20 20 80 4EAAR, K EERE
P SUT IR BT BIEOE T 5 RS (LIGO)
R, H B 2015 4F LIGO A HIERMAES: T 51 19
MIAFTE . X IIE] LIGO My H 22 YT I 28 2% I DL 22
B BOH GRS, HJ2 4T LIGO M H X 4 i A
N AR B A R Al R R X, SRR E KR

HE G O R AR X AT T RIS Y. @ o F T
BRI L ARER BB R . S BE IR = e R A
TR0 B G R B IR B 65 28 B B A F A S
Xt 2 [ AR AR 7= A R TR R i o 1) i P B AL
A, HIEH L F BRI E A4 bR — T H 5
T3, BUH BARHER AR, WH RS WY . &
RIAE S, WHA TR I B TR I
F1455. b, I E S I 48 T RO 58 b M i A% O
Fi AR AT T 224 i B VR AT AR KOS I, o A
IER 30% Y, B 2 F T kAT AR 258 KR it 69 BT
7o 3 [ [ B e I 5 100 Ry & T 4R % E B
FHIFATSR, #ET00 H PEA AR vp IR KA1 T g R I HB
207 PRIBEAR I E AATE, AR L A
WY, SBAEAL AT AR " 1A ] R i
5 LI S 35 B ZE AT L 3 5 | R A S U
(ORI ZE ) % T v R R 9 e e B 7 5
SRAFRHEST Y BT " (apranet) Al i T A E
PN PR A BRE N RS, RSB K RIE a4y
NN “HIEM™ (internet ) Fl “&FRENM RG”
(GPS) , WZIF M E B LM A Jr UG iris
I, MRS T AR AT I =,

(3) R BAFFH. KREGEIRA S I AR T
1% £ B AR N AR IR | IR AR S R
A3 =R B IG5 [ By e A8 P A D 7 22 T
PRI T 8 A B AR S R AE Y A b s R VRl
MDA TR, S ] B T30 1o % R VR 2 30 B R
BUERERARVE N AR B 1, R BIF R T —Fh e
LR SR A T M R RE A fE R G, HIASR A
TG RS 23 SAFRRBETR , AT 20l s R be <

(9) National Institutes of Health. High-Risk Research - Overview. [2022-03-11] https://commonfund.nih.gov/highrisk.
National Science Foundation. News for “First Detection of Gravitational Waves Produced by Colliding Neutron Stars” et al. [2022-01-13].

https://www.nsf.gov/news/special reports/ligoevent.

D “RHITFTEZR ERARG HRAIEEFERHRE KB, BiEFE P FERE. Fmb = O AR, WA “F
RBIRZE o ORI S RAMAL? TH A AR REMG, IR R IRFE? IR FEHTHE, A L2ERI?
A EACHRGAR? S RIRRA T, ROIELF R LEAE? R B GREFDIRZI4L? 5 VRA? L5 VtR? AL

T E AT RGRIE R 5 E?

® FEAEI 17389



T

JRZS S SRR, SEELT 100% AT HFAE FTCRR 1) & HL
S8R N PR 2018 4E 12 A 20 H A4 THIZ5 4
Bl R ARG & (CSTI) LEAAES. “Moonshot
RIBFSEFF A BE” WA G R 0 T | 1 )
BRAEE FAE MR RE S Rk R BT URAE PR . HLAs N F2 2%
170 K 5 ANFERE LA | E R PR N
() 7 AR g R TEIF & HARD . 2021 48, FE%
UM AE 32 1 [ S P AT 8 N ST e S fid e A 52 140
Ja) CARPA-H ) , i %% Bl e RURS: 1) 105 20t H XA 22
TR 5 2 T 5 O S S 1) 9 e P AR RN g e Ty 8 5
PR, IR R AT RO B B F AR L v T
i W PRI I 3% R T R 5 T R SRR ) R T L
ARG,

3 MAUREIRZRIT LI E EETERIZEIN

TEXS R BIE BRI TS A IR AR A9 20 A Al L
L5 VAR [ SR B B AL O T SR i Pk e mb F S 114 5%
B SR, RPOEARR o G IR T i 3 4 BT A
fe i an T L.

3.1 BIAEMIN®, NRELSIS

TRGSCATIA , SRR SER AT ST AR AR N B R
=, ARMEXT HAE Tl A E o HOR BT AIRE],
FRE T8 W FrE B RIHT, IS AT 5T RT LLREf Sy
e ERAANET, FEXIRbE . HORFE S i E 2 PR
THRE “HEBMWE” BURISE, AR R BUB LA . H R B
W BLEBIE . KRB HOR SR B8 LA P A A
BER T SR A AR R | B SRRkt
FURB IR A, BB R | R .
AR I NE A AN é O 122 ety S| A4t R B weeyd
IS TR RS 7 A TR R o PRI, X JaL B
HEBE B TAE, AReR T H B Q" T
CBEANT, BAETE AR SRR A PN R SR L

T3 HE NP L SR 2 B e {42 Js 815t
F%E Bl E LA H AR, 958 LI H 2 88 3 X
Al WS CPUERERBUETE" 2R HE S I
TAERIA R 225, 1E% IR RIS AL (A
JEAR) RYHTER T, A Sr s I S 0] e
ARV VLN SR sy R E AL T, LAY )
I IR L 5250 70 BRA L0 H AR AL . 5
FHIENGES ABOITOIr My, st BEE AR
BRI, FRE R TR R AN H g B i
HEVPH A 50 PR VPR B, RS IR S B e,
VU B g KT B B P BE R 52 T A
32 MEHKRRE, REHBFSHE

Fleadk AR ZEITHIIH A S8t LKR T <A
BT R H W ARSS AR HIERL, RO
LR IE R 5 T2 2 Fh2EAY, [RIF A oA
B Ay AR R o (2, 5 8 S B SR e A i
WRATWENE . ATE SRR, AR 2 FSAR
KT “Weahtfers” M LGRS0 EA A
(A JERE A ER . EIE F TR RS e
B LB, BE— 2D S F ORI, BARALEE
@ ¥ KA TAESRTEE o KT “XGHIBIR™ WSO,
HA R 2 AL R A FH IR ST, st
7 SRR | BSOS, e KR LA B
BHKIE, @ ST RFRXEZHHEE. MTEFH
DIBTFE 290 NS 2L ) I L 8 B afErE
BN H AR, IF BT I H R L R
PEo B # R4 Bde T & FIIANTE RS —NRE
BRFAEOR, S5 RATHE . SCIRIS IRz 8 55
B, LA RIIRRE S, Rraties i
JE AR RER AT T AR 7 18]

AN, BRI R R R R A B K
JENTRT R T A2 R T ZIR I XU IRE)” 1

12 B AHF 4 RIR 44 . Moonshot #F & B 47 . [2022-01-27]. hitps://www.jst.go.jp/moonshot.
(13 National Institutes of Health. Proposed advanced research projects agency for health (ARPA-H). [2022-01-27]. https://www.nih.gov/arpa-h.

390‘2022&-%37%-%3%



RO BRI S PR R B AR R T B BT _

AR, B 0 SR 12 MR £
P, S R AR L R AR, B
f R T IR IR LR SE R AR R, 4
R P AR S, S HERL
SRR, 5 SRR .
RABMITOUERRIBIIE, I B A S
QT S T

33 EREEALE, (LIEEHE)

BRI OSSR 52 10T UK | A3 4
S ENBRERE R EDI AT B SR .
T A S B VP AT DL, St BF A B
BRI R, WA T A SR
VEHIHLL . AEL AR 4 5 W S 0,
HFBE S A, HZ AN A e, A
FIT OV R T AR R A R
S A SRR B TAR R R 3 T A AR
FEBFI U SRR LR, 38 o0 3
LR 5 4 TR G0 EA TSR 1
BFIETAE, R AL AT LA S L

I A T, TR 0 U (LS 7
RUE, TR R A R RV e, %
EERERZRAOIEA, B A5 34D
SYBR BRI FURTIE , 22 T SR Q1TE A A
SCAT R T I, AR B R L
MR LI b “BRMERR . e 2o
. SR AT A S % S BB TE R )
IOV AEIE T AR o REPTIIMBAJE hRRIF
AU SO A GBIV H , S 2 3
EGVHIR, HRBHETEATA . TABIH
ST X
34 BERERE, HROES

BABSOIEA . SRISRIMIERBIIE, AR
G TR T —HE RO S . R RRIRE S . B
AU ORI A AL s BB LA

ARG S T RFE I R B IR, AW A %
JEAEZS, SRR OO RIS, Bk 2 RIBCKAE
TR, O & 5 R KM RIEIH . FHIRFEAE
SERMBIE TR AR . ANBRE PR R, W AR T B
WHRM, ERFF B AEMARRL, AR
KRR R BEEF s MO HfRSTA, B
% DR BN AN H FAE T LR TE,
PUE G SR R AR R R BB AU, B i T5 AR A1
Bl @ & 245 ER M B 4F &6 MR R . 7T
FIPE o R BIVE AT AE R T, S A R TR
JEBIHE . REHMITTERI AR . @) # 20 A 3 &
P . FRVFITH AT ATEAR B BUE H AR A AT #2
&, RIEFEBOOTR, H A AR PREEAT,

SE

1 B8 MEMNB B RBFT SR ELE. FEAHFER
2 F1, 2019, 34(5): 586-596.

Li J H. Seize opportunity to promote high quality development
of basic research. Bulletin of Chinese Academy of Sciences,
2019, 34(5): 586-596. (in Chinese)

2 Gravem S A, Bachhuber S M, Fulton-Bennett H K, et al.
Transformative research is not easily predicted. Trends in
Ecology & Evolution, 2017, 32(11): 825-834.

3 Wuestman M, Hoekman J, Frenken K. A typology of scientific
breakthroughs. Quantitative Science Studies, 2020, 1(3): 1203-
1222.

4 Kuhn T S. The Structure of Scientific Revolutions (Original
Edition). Chicago: University of Chicago Press, 1962.

5 Tk RAMATRRIEGII K S RAR LA HE
2017, 38(4): 354-360.

Yu S S. The characteristics of original innovation in
fundamental research. Technology and Innovation
Management, 2017, 38(4): 354-360. (in Chinese)

6 #HF, RF L, FER. AT A AR PEAT BT AR K 9
MG 4. 1 RahA 42, 2001, 3(3): 33-38.

Han Y, Zhao X W, Li Z F. Conceptual discrimination and

thinking on basic research innovation. China Basic Science,

® ¥R 7391



T

2001, 3(3): 33-38. (in Chinese)

7 Andersen H, Barker P, Chen X. The Cognitive Structure of
Scientific Revolutions. Cambridge: Cambridge University
Press, 2006.

8 HRIEZ. RAGMAIH 69K FIEA L. Kt KiXE I X
5, 2005.

Chen Y L. The Theoretical and Empirical Research of Original
Innovation. Wuhan: Wuhan University of Technology, 2005. (in
Chinese)

9 Hinrichs M M, Seager T P, Tracy S J, et al. Innovation in
the Knowledge Age: Implications for collaborative science.
Environment Systems and Decisions, 2017, 37(2): 144-155.

10 Grumet G W. Insubordination and genius: Galileo, Darwin,
Pasteur, Einstein, and Pauling. Psychological Reports, 2008,
102(3): 819-847.

1

—_

Koshland D E Jr. The Cha-Cha-Cha theory of scientific

discovery. Science, 2007, 317: 761-762

12 3ok XE R A A F R ESHFAE HHR
kv RERCT EAA XY FE. FEAAFEE, 2021,
35(4): 600-603.
Gu R S. A remark on the funding orientation of “exploration
and originality” in life sciences of national natural science
foundation of China. Bulletin of National Natural Science
Foundation of China, 2021, 35(4): 600-603. (in Chinese)

13 #rifp=, x| ZAE, F 5. KA 003 TR A AT 2047
F. ORI L %, 2021, 44(4): 198-205.
Xu HY, Liu Y H, Luo R. A review on early identification
of science breakthrough. Information Studies: Theory &
Application, 2021, 44(4): 198-205. (in Chinese)

14 ALzE, Thkbh, K1, F RERFLHHFHEFHES
FH9R ) ik o BAE R4, 2019, 33(1): 88-98.
Du J, Sun Y N, Zhang Y, et al. Characterizing and detecting
the early scientometric signs of the potential transformative
research. Bulletin of National Natural Science Foundation of
China, 2019, 33(1): 88-98. (in Chinese)

15 R s MRE: REABEHERR. HFEFHHEH

ARAA 32,2002, 23(11): 28-31.

Wu H J. The Nobel Prize: Originality and scientific

accumulation. Science of Science and Management of S & T,

392120224 - %3745 - 38

2002, 23(11): 28-31. (in Chinese)

16 4% IR, B F S it B I A 4] 3 69 3. TR, 2015,
33(16): 12.

Yang W C. On the track of scientific knowledge discovery and
innovation. Science & Technology Review, 2015, 33(16): 12.
(in Chinese)

17 vh &k BR300 P BAS A4, 2001, 15(2): 113-
114.

Ye X S. On original innovation. Bulletin of National Science
Foundation of China, 2001, 15(2): 113-114. (in Chinese)

18 Fang H. An explanation of resisted discoveries based on
construal-level theory. Science and Engineering Ethics, 2015,
21(1): 41-50.

19 Li J, Shi D, Zhao S X, et al. A study of the “heartbeat
spectra” for “sleeping beauties”. Journal of Informetrics,
2014, 8(3): 493-502.

20 Abm, ode, SRR AEAFH A HNR. F BAF IRRE T,
2021, 36(12): 1413-1418.

Du P, Shen H, Zhang F. New understanding on scientific
research. Bulletin of Chinese Academy of Sciences, 2021,
36(12): 1413-1418. (in Chinese)

21 248, M4, T35 RACHF RS TBBUR, B et
R E L AR R, 2021, 36(12): 1434-1440.
Wang S Y, Tao R, Wang J. Optimization of funding policies
of science foundation of China for high-quality development
of basic research. Bulletin of Chinese Academy of Sciences,
2021, 36(12): 1434-1440. (in Chinese)

22 MR, ROE, BN, F OB EEAH A B AR KE

Lasm—— A FDARPA# 45-#7. #5357, 2019, 37(8):
1442-1451.
Yang F J, Liang Z, Xue L, et al. Research on the
implementation and management of disruptive technological
innovation project: based on the analysis of DARPA. Studies
in Science of Science, 2019, 37(8): 1442-1451. (in Chinese)

23 A, K&, FEF, F. DARPAAR & M H AR 4] #7 huh] 51
R—— A TSNMERGMA. #AFFEHFHAREE,
2018, 39(6): 99-108.

Dou C, Dai T, Li X X, et al. Research on DARPA’s disruptive

technological innovation mechanism: Based on the perspective



RO BRI S PR R B AR R T B BT _

of SNM theory. Science of Science and Management of S& T, B A 585 KE 2, 2016, 37(11): 20-33.

2018, 39(6): 99-108. (in Chinese) Chen W. Research on advanced research projects agency:
24 KRR, R EFEARPA-ERZ T L HF T EFH B RKEE Energy management innovation in the United States and its

69. B FFFH4E, 2021, 21(4): 35-48. implications for China. Science of Science and Management of

Fan C L, Qian J. How does ARPA-E support the development S & T, 2016, 37(11): 20-33. (in Chinese)

of transformative technologies. Innovation Science and 28 BHIeml. EE B FIGE N T E— FHRBIR

Technology, 2021, 21(4): 35-48. (in Chinese) ARPA-EZ A7, ¥ B k37 3%~ 1k, 2014, (22): 82-83.

25 HA M. B REK B R H R AR R A X F Qian X M. The powerful engine of new energy innovation in
BE. F EA SR, 2015, (4): 141-147. the United States—The U.S. Department of Energy ARPA-E
Peng C Y. On implementation mechanism of Japan’s ImPACT dialysis. China Strategic Emerging Industry, 2014, (22): 82-83.
program. Forum on Science and Technology in China, 2015, (in Chinese)

(4): 141-147. (in Chinese) 29 Collins F S, Schwetz T A, Tabak L A, et al. ARPA-H:

26 %) 4w, £ EDARPA % 5| & 37 # RA)# L) 2B g . Accelerating biomedical breakthroughs. Science, 2021, 373:
P H, 2021, (2): 20-25. 165-167.

Liu R. The experience and enlightenment of American 30 &%, AW, SRR E AR 69 ket il b B AL

DARPA’s traction of high-tech innovation development. IR, 2021-11-22(01).

Science and Technology in China, 2021, (2): 20-25. (in Pan J F, Du P. Strengthening the knowledge foundation of the

Chinese) construction of science and technology power. Chinese Journal
27 FRAh. % B Rt AR R AT 03T %) B A AT AT R E 9 of Science, 2021-11-22(01). (in Chinese)

Connotation Analysis of Original Basic Research and Implications for
Original Exploratory Program Implemented by

National Natural Science Foundation of China
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(1 Office of Scientific Research, Peking University, Beijing 100871, China;
2 Guanghua School of Management, Peking University, Beijing 100871, China;
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Abstract  Original basic research is a key driving force for the development of science and technology, as well as the source of the new
round of scientific and technological revolution and industrial transformation. To further encourage and support originality and innovation,
the National Natural Science Foundation of China (NSFC) implemented the original exploratory program as one of its priorities for deepening
reform. In this paper, the concept and characteristics of original basic research are analyzed, and the funding orientation of foreign major
science funding agencies on original basic research projects is investigated. This study further discusses the connotation and positioning of the
original basic research, and puts forward specific suggestions for promoting the discovery and identification of original ideas and optimizing

the application and review management of the original exploratory program.

Keywords original basic research, original exploratory program, connotation analysis, funding orientation
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