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Table 1 Connotation of open science and open innovation

i TFIsREE T8 B

PR RPEEIRRITEGEE BB AR BN BB R A W T
IR I EREY

Xk ZHEHRAR ST OUH LA AR 0 EIEF A3
T BT AR EME

(1) AUF AR AQTETT R A& i, BT
AR JFRXT ARG IR AR, FEUR IR A s i sh K A1
WK . TR — e SO “FIHA B 891 AR
AL R PR AET, IE8 KM B i T
7 19 LAURSEN %5 — 042 4 SE AT 58 U5 78 73
P 2R RIS B0 B sl e )
BT SN AR A T LA AT R8T, 1T 1] SR EY
BT PR 1 LS AU A BT, ikt
AU FF A A O 7 T R P A NS S = Ak ] (4 B
R IRAE ., AT AR iNiER , WHITTINGTON
P B AR i AR v S R T O T B N 2
SRy DL

FE IR 0 B AS T4 2 0] BT A TR BRI S 5 E P
QIR R, DMEJR AT LIS )y i A s )R A%
R R T 7= AR SS . t kRl L, FF BT
SERYE BB TR RS R A R 33K R X R
SEPFFRCPE . B IIEIE AR BT R T iR RERISEA

(2) FFAPH EUaAEE M EIL RS . FF Ak
BIFHERN A B MR R, ZooiTal &
(RIL[R 2 SR LB RS, A0fE BaSi . M E
PR3 A0, BRSNS T DUR BT R AR,
BN FH SRR AE, T Ll RENA1E,
FHIERIENAIE; TR TREA AR, sUE A
FHLWEAES . X F R E SOt 5 A5,
BINHERIET . P, RS R SRR weE |
W) AT A BT A B AR LLRKH
SWAFS (Science with and for Society) %I A6, Fik
FRAGL, BURHIEHR | AR, R B, 2



FHA, Al . ARBUFHR
i SIS % Nl PRSI R BUR

MITHRIH 2.0 B RS ZORE, —IUEAARY
QBT A FHR VR Ui AL A BRI 3l 9 25
M —A S 22 3L R G S AR A AR, R S A
DA IS BB — AR, AW A AT,
Al — R FE RIS A A R AES RGN TIT
HGRAE B H B, (M, <3 RAW T
AU EARIEZ —, TP R EMETE | AR
W, IESIFREIER LB SRR R,
2.2.3 IRk S IR H AR

JFRCRA RPN AT — E s v, Bler
WEFERI IR rE | EWIE . A DM R
TRk R BB, e HAB SR PRI RIS LT, Tk
BUBTRE T8GR A SCRIE IR RO BB 5 N i
3T TR 27 08 TS 0 3 B AP D D% 7 38 i 21
BTGRP SE TN g b A A D U X oz 81

R ] A1 2 55 )

BEX, REE, £ B
FERURI A B FR I QU PR R A 7S 1R AL 5%

HCRTH A EIERIEN W, 275 2012 ETFHOR R
JAl L, PLOS SEHLMIE I BTN T i RE B A5 BT Tk
RBOFE”, fei TR g RS (R 2), K
TP E R RERE 73 4 Ao, P g 1 R il
BERIFR A, FERXMBECT, TRk AR B
fiK, FOPUSL =R G E QIR A WA, BT i gl
BTIRE s B BONIE N, TEROR AR iR
I, TEHRFAR T IR B9 SR B, TR
AEJ o a0 4 Jedee e A B2 TP IR A8, 7
AT, TRR R B R, AR K- R (i
IEBPKRAR R, BFFEHIBIETZ [] A SRR B

3 FHMEMHESHAEERHE
ARSI S AR TSRS, GBI BB A0 S BT I

TOBF2FAE AN G B8 B B 101387 A 25 1 16 3l T34 F AL
i, wE 2 R,

%2 TFHRE

Table 2 Open science spectrum

TFIBRE AR
TF I B S TFICRE S )
Zl 1 Zil 2 Zil 3 Fl 4
QRTINSO FE BRI PRI [ K X T i HX 2 DX 35 P ] A BRIV I
3t HHOSREREMITE AT GE AT B BGE Y (s BEET S RE ) (AR BRSO A A i 0 i
. B TRERARSE) Bl KOrESMD s BER EEW, W . s BB
J VPGS TR
BB ERIIERE BT AREMENE AN EME PEH LR 5 A 2IRDME
i ZHIARMOEE ST HTREE RGN O WTHEMRARGEMEE  AREHE
i BT o PR
LRI HARIFRA R C2 i NS fe Bt
R ThENSE
< O O O
TrmchLa | PR TERE QI B LANRIH L] ST RIHT L]
Ty TPRGKIR. TG, 15 BRBE/OME g G
TR B w5 /B / TA BT/ ST
Rl s A/ DL I 50« Lk
5%/ BR A S5, AN

K2 AFEBIHE B IR B LS

Fig.2 Innovation mechanism of open science in different innovation stages

o022 g asgon [



10

FHEIHESER

DOI: 10.13998/j.cnki.issn1002-1248.22-0481

3.1 H=EHRMERAFHFFEIH

(RSP RPN AVUR AN = o N
A BE DT TS UE T SRR B2 A A T RORE
SRR BT BT RCRIHT, R LA et il
T AT A R BEAT S5 ZEQHT

FERAIETE B B, TR i R 3L R T
BRHA BRI IK PSRRI TR0 R4, ML
Ji i 2 2 AR RS, BT A RT RUR]
TR 2 0 AR SR T 88 ) 7™ o ik A7 IR 55 BT
AT DURE RIS e T F OB S R Ak Bt s H A SRy
G0 El T B € S e 2 i SRV AU v 3 N SR
PR AL , PR B 6 T B Il B35 ) i 5 P
B FETORSEAL . A B R S R AL, AT
FGRIRH AR R G, FRRIRIL IR BT
QIR M 22N R Bk

TR 2 B AR A B A 50 2 22 R B PR ARG I
2y, ik A2 B B AR T S, R R
H a2l AR mA A SCR I FRARBT S A 5
e 5 AR RE AN 45 7 LA B — SR SUR i i R BEAT 5
WEPERIB®; JTHCRR 3 T LU e BT R SR & e,
TH A A IS e G AR 4 O T DA T S5 R B g o A R
LA IR ) TF R BB I P S VR R B 2 Bl 2 ol
AR, AN, 3 S 6 A ik PR I S A 2
BRERENT I Z BB H MU 25 M R0 %, 20T
ERD S BRI IRATZ5 Y28 S, i HL B8 A9 T
KIS T 4 T PIAFER,

3.2 A KK ERHIFF R EIFHLHI

SIFHRHAR, TR R BRI &
BB, 3B SRR A E A R A i P
BT, FFYRIMRANH . DT 1 A R OCIK BT LU A
H, FFRCRRE AR AT AR A 43 = A
AR, MEMER B A SR A0, i,
FF iR} 2 A LS 8O X808 . VICENTE-SAEZ Al
MARTINEZ-FUENTES A&,  “JF OBl J i B Y
AR I, AT DORNBRT I m AT sl sk, e

2022 EE 34 EFEOH

AIEUL, BB AR A B TATROT R = A g
Bz B pgREAR” B BR T 2R AL, —SEh R 35
Al 2 5N TFECR A, P . IBM B
Hirhr S5 R 2R AR 2 58 IR A J2 £ e 3 & A
TR SCEE ST T SR A R ORR AR R, A
FIFCRF 2 AT RS e — Rl R i QB S 4, B2
— T T ] A DA 1Y) AR TR B T A I R AR A
(Crowd-Sourcing) 5E1E,

AR AR € X, FEiX—Br Bl 3
B3 FR ) A] SRR N BRI AL AR Y
X AP DU AN . Bl 58 BB iy B
AR, Hr AR E R Te s, B SR
SHEE B A, TR IR, X
SR TR 22 1l ) 7 SRR S, SRR ST
FIRDFEAL R QIF R . M5 — 7T, AR s 1
LRI A ) 2 AR, AT IETE S —
T I A Il ) RIS DA AR S ], il o B 7R H:
i 553 LA e 2R P R] L FIRACR] DRI S AT AT LA
Bz L RIHREN TR 5SS, STl )
o BIANTE A7 3k JE M ST K 2= TR 35 Je T3 TR 445
I 7B 6 400 J7 ITIILH . BILIEAR 2w ) 25 SRR M
SLREEIGE S T M A 4 900 J7 SETTH LA

Bt RR B O s ) 3= S e A, / ARG
FAEVEIKEOCRIE M, FF BT o 82 0 Jag 7 sk
SEUMEME . JFRER DGR BUE T Al BB AR
A BN AL E AR | HA Ml AR A K
GE, DTS B4l 5 A0 55 G HTRE ) SEELAI TR
et N TG IFREDET, — e ARG WIE
ST 1] 77 M B AR SR AR T R SRR ZS, W 4Bk 7
A A WL L ALY RFID 4 ER2FARM 5T 5L 55 % M)
2, LI ARERIGAT A e T RS AR B ARG IR H
13 N R I[P A Ay s RN AT | S N R -2
ML TR AT REPER, MITEHF R AT, A
Jowk AAT BEAT BERIIT S 6 /N Al A AT R R A )
ML I AL, T8 & BT sE 4 01 . KB4
KRR AN BERI A R B AL L A FE LI, AT 2K
REAR T B UAS R A 1 SRS P9, IR B



A S PR e B SR AR BT U, AL AL BT

A
3.3 HEEEMERMNARMENH

AR P A 2 RRT LLBE I AR TSR IS, 2
R 5 i A2 T2 AB AT A IR )ALl Rk
TR PR, DL, BeHEBRTE QIR IR R Z A28 IR
Ll A, Wl h AR R NEES 5E 22—,
NP TAEZ 5T AR I 2 5h, el i
F149 325 BH BE LA R v ) 8 R R Hie ) Bl 8 D i, AR A%
GEat H A, 2 RBE R KA LS T A
FHPER B TTRRE BEAM, A AR ARRA LRI H
BT 7 A e U B AR RRIHT

A RBAM B T2 4 FITHRR, O
Z 5T RF AT E TR B 2 RJEPME)
SRR M T e B ok, 8 ROl T i
It

v

2 2a

it

LV B TR B SO IR, BUE AR S A R
2R RN L AR AL . HIUNTEL T & Zooni-
verse HETHIA 80 24> A ARBL 2 FEE =B LU K A3
Bl mi e, 220 25 2 EEE, TE H &l Rk
FAT, SRR ER LA S B R S #4745
B SRR B EAE AR A o A . L RIZIH U T
MEHERER, QARIMERELH, mEEREMA
ARBLA L RIAEZN I H 5T, A RBUANME ST
Wz 5B . LR & B
10 Epidemium 7EZE - & FJi B2 X FBE B2 1
ARBARTE—E, [0 REIE SRR, @4t
[ ERFIH, ARFIR R, EBEARASK
I R R 2 BT, Flan, JOGL J5 31
OpenCovid19 151 R VLA N A . B9 . H5E Tk
BIFFFRAMITY, #2021 4 4 7, A8 WAEB AT
WM Covid f£HE, W RIMATIAE S T R J5 2R
TE A2 Wil i LA S 8 A W AE Y Covid TR YT J5 125 45 Sl
PR T 123 ATHP, @ AR E I H , 7ERy
R R a3, A AR BRI A PR A 25 i
RHHE, JF2 564 HEBHEEE T,

BEX, REE, £ B
FERURI A B FR I QU PR R A 7S 1R AL 5%

3.4 BEEIFEIEMNARELIFIE

TSR B B R AR BTG Sh g 4 ad F R
AN G R SR L W P S Wy BB I S g (L I
BUG,  TRHC W AT R I RS 5 0
SN EEA A, HEskEE . A s
LH ., ZICERAE . RN S8 SR sk
A FF ORS00 0 (8, 55 45 3 T AT 00
A, MEREIFE . SRR, e EENETRE,
HE T Rh 4 QL7 54T 14 BT HOMUBIRE 2209, JF Rl
o R B AL AT Uk, SRR T R
fabls VAN 2T TR S 5 AU T2 M DM 4 AR K
B ASE TR ; RV AR PETF B IR R At 23 28
AR,

4 & i

FRE OO R R T AR By 222 R/ml 5 R] i
ST IF ORI B S B, TR RORRE B9 A 45 0E
LEF IR, ASCHR I DATFROM: . B IRE | DMENE . %
P 4 A D D) Ay 24 B 1 5 OB} 2 PN TR HE 28 R0 TSR At
[ O o 41 i T s 200 o VA 4 & B 3 L 6
NI R, AR TR F 005 4= 35 50 3h J17E AL
il . A SCHIAS 2 2 AL TEF AR S 5 i b F PRS2 1
HTF BR85S 0 A 0 T S0 TSR e, T
TR X BT A 2 0V R AL A 7 22 5 2 1 2 45 7
PABGUE, [RIEE, T3 27 s oy a1, dF—B R4
FRZR T IFHORRE G BN, LR IF RO 2 25 F
Bl el kA BORIBEShINE,

SE WK

[1] Draft UNESCO recommendation on open science[EB/OL].[2021-11—
21].https://en.unesco.org/science —sustainable —future/open —science/
recommendation.

[2] EC. Horizon 2020-Work programme 2018-2020 [EB/OL]. (2020-
09-17)[2020-09-10]. https://ec.europa.eu/research/participants/data/

ref/h2020/wp/2018-2020/ main/h2020-wp1820-swis_en.pdf.

2022 34 BE O



12

FHEIHESER

DOI:

3]

[4]

5]

[6]

(7]

(8]

9]

[10]

[11]

10.13998/j.cnki.issn1002-1248.22-0481

NER. A AR LA E B4 H R E 25 [EB/OL]. (2021-12-24)
[2022-02-21]. http://jl.people.com.cn/n2/2021/1227/c349771-3506
9147-2.html.

People's Network. Law of the People's Republic of China on Science
and Technology Progress|EB/OL]. (2021-12-24)[2022-02-21]. http://
jl.people.com.cn/n2/2021/1227/¢349771-35069147-2 html.
European commission. Open innovation, open science, open to the
world — A vision for Europe[EB/OL]. (2016-05-30)[2019-12-20].
https://ec.europa.eu/digital-single—market/en/news/open—innovation—
open—science—open—world—visioneurope.

WAEL. JPRORR A G RS SRR T RSB A 5. R0l
B A3 2=, 2020, 32(12): 4.

HUANG J X. New ecology of knowledge sharing and knowledge
utilization in open science[J]. Journal of library and information sci-
ence in agriculture, 2020, 32(12): 4.

National academies of sciences, engineering, and medicine. Open
science by design: Realizing a vision for 21st century research[M].
Washington, DC: The National Academies Press, 2018.
VICENTE-SAEZ R, MARTINEZ-FUENTES C. Open science now:
A systematic literature review for an integrated definition[J]. Journal
of business research, 2018, 88: 428-436.

UNESCO. Draft text of the UNESCO recommendation on open sci-
ence[ EB/OL].[2022 —06 -01]. https://unesdoc.unesco.org/ark:/48223/
pf0000378381 .locale=en.

IR, WA, BRI S TR R A OA W1 TR -
2017-2020 4FE(J]. ARl E A5 440, 2020, 32(12): 29-40.

PENG Y Y, HUANG J X, CHEN X F, et al. Open access journals'
development in the open science process: 2017-2020 [J]. Journal of
library and information science in agriculture, 2020, 32(12): 29-40.
FRF5IE, skaksR. TFRRA R SRS R R R R AR5 FEss()). 18145
TEHRTAE, 2018, 62(6): 77-84.

CHEN X J, ZHANG Z Q. The driving factors, advantages and ob-
stacles of the open science development[]J]. Library and Information
Service, 2018, 62(6): 77-84.

DAVID P A. Common agency contracting and the emergence of
"open science" institutions[J]. The American economic review, 1998,

88(2): 15-21.

2022 EE 34 EFEOH

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

23]

[24]

GOLD E R. The fall of the innovation empire and its possible rise
through open science[J]. Research policy, 2021, 50(5): 104226.
VICENTE-SAEZ R, GUSTAFSSON R, MARTINEZ-FUENTES C.
Opening up science for a sustainable world: An expansive normative
structure of open science in the digital era[]]. Science and public
policy, 2021, 48(6): 799-813.

BLGMEL C. Was gewinnen wir durch open science und open inno-
vation?[M]. Essen: Edition Stifterverband,2018.

BECK S, BERGENHOLTZ C, BOGERS M, et al. The open innova-
tion in science research field: A collaborative conceptualisation ap-
proach[J]. Industry and innovation, 2020: 1-50.

HUIZINGH E K R E. Open innovation: State of the art and future
perspectives[J]. Technovation, 2011, 31(1): 2-9.

LAURSEN K, SALTER A. Open for innovation: The role of open-
ness in explaining innovation performance among UK manufactur-
ing firms[J]. Strategic management journal, 2006, 27(2): 131-150.
WHITTINGTON R, CAILLUET L, YAKISIDOUGLAS B. Opening
strategy: Evolution of a precarious profession[]]. British journal of
management, 2011, 22(3): 531-544.

WESTLEY F R. Middle managers and strategy: Microdynamics of
inclusion[J]. Strategic management journal, 1990, 11(5): 337-351.
STILGOE J, OWEN R, MACNAGHTEN P. Developing a framework
for responsible innovation [M]. The ethics of nanotechnology, geo-
engineering and clean energy, 2020: 347-359.

European commission, directorate—general for research and innova-
tion, open innovation, open science, open to the world: A vision for
Europe, publications office[EB/OL]. [2022-06-12]. https://data.eu-
ropa.eu/doi/10.2777/552370.

MERTON R K. The sociology of science: Theoretical and empirical
investigations|[M]. University of Chicago press, 1973.

GAESSLER F, HARHOFF D, SORG 8. Bargaining failure and free-
dom to operate: Re—evaluating the effect of patents on cumulative
innovation[J]. Max Planck institute for innovation & competition re-
search paper, 2019: 19-11.

EGELIE K J. Management of intellectual property in university—in-
dustry collaborations —Public access to and control of knowledge[D].

Trondheim: Norges teknisk—naturvitenskapelige universitet,2019.



BEX, REE, £ B
FERURI A B FR I QU PR R A 7S 1R AL 5%

[25] RZHE T A, FOSTER J G, FOSTER I T, et al. Choosing experiments [29] GASSMANN O, KEUPP M M. The internationalisation of research
to accelerate collective discovery [J]. Proceedings of the national and development in Swiss and German Born globals: Survey and
academy of sciences, 2015, 112(47): 14569-14574. case study evidence[]J]. International journal of entrepreneurship

[26] OICR T. A Novel open source approach the molecule has been and small business, 2007, 4(3): 214-233.
made freely available to the cancer research community to help [30] HECKER, S, HAKLAY, M BOWSE A. Citizen science: Innovation in

discover new therapeutic strategies for cancer patients sooner|[EB/

open science, society and policy[M]. London, UK: UCL press, 2018.

OL]. (2015-09-03)[2022-02-02]. https://oicr.on.ca/the—ontario—in- [31] FRANZONI C, POETZ M, SAUERMANN H. Crowds, citizens, and
stitute—for—cancer—research—and—the—structural —genomics—consor- science: A multi—dimensional framework and agenda for future re-
tium—develop—and —give—away—new —drug—like—molecule —to—help— search[J]. Industry and innovation, 2021: 1-34.
crowd—source—cancer—research/. [32] OWEN R, MACNAGHTEN P, STILGOE J. Responsible research
[27] Fk2E3C, BEEh. FROB AR AR —FikEag R AR ). v and innovation: From science in society to science for society, with
EEPITIE, 2017(12): 26-32. society [M]. Emerging technologies: Ethics, law and governance,
ZHANG X W, CHEN J. Research and development mode of open 2020: 117-126.
science: A unique innovative thought [J]. Tsinghua management re- [33] #gse, Sk, AR, BHEAHRY SR B MR S

28]

view, 2017(12): 26-32.
ZIEGLER N, GASSMANN O, FRIESIKE S. Why do firms give
away their patents for free?[J]. World patent information, 2014, 37:

19-25.

FH2300). BHFFEEEE, 2019, 40(12): 1-10.
MEI L, WU X T, WANG W N. Responsible governance of scientific
and technological innovation: From open science to open society|[J]

Scientific Research Management, 2019, 40(12): 1-10.

Open Science: Connotation of Open Innovation and Its Mechanism for
Innovation Ecology

CHEN Xuefei', HUANG lJinxia'?, WANG Fang'
(1. National Science Library, Chinese Academy of Sciences, Beijing 100190; 2. Department of Library, Information and Archives

Management, School of Economics and Management, University of Chinese Academy of Sciences, Beijing 100049)

Abstract: [Purpose/Significance] Open science is shaping a new academic innovation ecology, aiming to promote open exchange and use
of knowledge, emphasize open and cooperative research methods, and thus accelerate scientific innovation. Open innovation emphasizes
the flow of knowledge across organizational boundaries. Both of them have obvious internal consistency and regard the free flow of
knowledge as the driving factor of innovation. However, there are few studies on the relationship between open science and open
innovation at present. They are often studied separately in the scientific research environment and the enterprise environment, ignoring
the common role and integration of the two in the open innovation ecology. This paper aims to analyze the consistency of the

connotation of open science and open innovation, study the mechanism of open science for innovation ecology, and provide reference
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for building an open science innovation ecology integrating open science and open innovation, as well as for developing open science
governance for scientific and technological innovation. [Method/Process] First, based on the existing connotation of open science, this
paper established the connotation analysis framework of "resource-process-subject-behavior" of open science, and put forward four key
elements and principles of open science: "openness of scientific knowledge resources - transparency of research process - inclusiveness
of participants - collaboration of research behavior". Then it de-constructed open innovation according to the connotation analysis
framework of open science, and put forward four key elements of innovation knowledge resources, innovation process, innovation
subject and innovation activities, as well as the principle of transparent and open innovation knowledge resources and innovation
process, and value of co-creation based on the inclusiveness of innovation subject. Finally, according to the four principles of open
science, the "Open Science Spectrum" was established to clarify the consistency and synergy of both sides from the perspective of
openness. Besides, in order to understand the joint action mechanism of open science and open innovation in the innovation ecology, this
paper analyzes the open science innovation mechanism in different innovation stages from the perspective of innovation process,
including the open science mechanism in the open science research stage, the mechanism in the technology research and development
stage, the citizen science mechanism in the social inclusion stage, and the responsible innovation mechanism covering the whole process
of innovation. [Results/Conclusions] The innovation ecology of open science has come into being. Open science and open innovation
have consistency in connotation and synergy in openness. Under the open science innovation ecology, open science plays a role in
different stages of innovation. Explicit knowledge and tacit knowledge are open and flowing in different stages of innovation,
accelerating open science innovation, open innovation, public innovation and responsible innovation. The inadequacy of this paper is
that the relevant research is still at the theoretical level. For example, the spectrum of open science needs to be refined to an assessable
and operable granularity, and the mechanism of open science for innovation ecology also needs more cases to verify. At the same time,
based on this research, we need to further explore the governance mechanism of open science under the innovation system and the
linkage strategy of science, industry, society and policy under the open innovation ecology.

Keywords: open innovation; open science; innovation ecology; open sharing
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