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B 72 M2 T20094F 8 B Myt fedkk a0t H e
A B T RO S DU S AR & B F ARG
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HRRESRRE T R B A

XA 5T, WilkinsonZ AP F20164FE1E Scientific
Datall “The FAIR Guiding Principles for scientific data
management and stewardship” A8, %3 T FAIR(W &, 1]
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Figure 1 The trend of publications on the FAIR principles
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2022458, FAIRJGUNES | SCHREE & LT % 303393
. ARSI SCTEMD T8 SR 3 AR R FAIR R SCH TR
AT E. Bl i — R SCER T LB I E 2016412, RSN
“I’ll take that to go: Big Data bags and minimal identifiers for
exchange of large, complex datasets” A<t & FETE2016
IEEE International Conference on Big Data L, YE# 5—HA
FEFREZIR R, LGNS T R TAER A EdE 43
FVEHE S S (), AA R 2 i B o, Bl T KR8
P TAEG BB AR LR ik . TR TR AR g
WA, 51 SRR RN 78.5%, 20224F 447874
Fie3CG I 7230 (FST).

2.2 FAIREMIBF RIS 2R 0 h

FAIRJEIBESE 09 5 SCOMARTE2 140, S IS0 A 5
(impact factor, IF)f I Tl Nature. 5200 E /N T 1094
T D, ZH08 ORI 175 1~ 101X [A] A 3 )
[, Z01/AR0ESCRSRTESZ I R FAE10~20 X R 9B ). skl
FirR, RICEZWRAY). Adr. BB B2
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2R IR R (WoSXT A Il IR 2524 2By [l #6471 43 S5hm
51, — R LAE I IR T 24 WoS2= R 325), AR 58 2L
L1071, A& SCBCR R T 1005518 30~ R 74,
Horb, Bud ZMpER FEEPTEHENRAER RS HHE
PUBRE WA CRE R ) . IR RS2 AR

JE5 e SC AT 8 U R Bk 5118 3L, Frontiers in Marine
ScienceflINucleic Acids ResearchP)Z T /N 1k—Fs =85 18
SO IX AR R R A AR U FATR Ji ) 1 e 22
Xy, Top 10M9 #5118 U F 2 & R FENucleic  Acids
Research. BMJ-British Medical Journal. New England Jour-
nal of Medicine NatureflJournal of Neural Engineering, 5|
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F 1 FAIREN & CHFI
Table 1 The FAIR principles issuing journals
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Database-The Journal of Biological
Databases and Curation

Nucleic Acids Research
Frontiers in Marine Science
GigaScience
Journal of Biomedical Informatics
PLoS Computational Biology
PLoS One
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5| CHEFR(journal citation indicator, JCI)Je: A &4 )
TEIRT3AF P A I AT 5 | I35 H CCHRAN A 15 9 ~F- 242 50 15
—Ak 5| SCE2 M S (category normalized citation impact, CNCI),
AT AN R 2 AR SO P 5 | SC2 . e 11 R

FIVESCH A SCHUR AL 75 v AL, InSR2 .

2.3 FAIRJEWINGES 54 )1 SRS AT

InCites$HE 122 LA WoSHZ U5 S ER 4 A SEn, SEAR T HAF
BRI MR PR R G, 45 G ESIHICRIG TSR, AT LIFE >
FRE ARSI E SR . M. FERIRER TS . AT

K FInCites B4 i 1 [ K 8] & SCoir 5 B R B &R 20T
FAIR & U] 7 5| >CHRk 64 B K & X H7

2.3.1

KRR LR, S HARGURITIR EZILT1374, Hb
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11 T800%%. WE2fR, & SCHUR KT 30050 16 K E R I
104>, RRSE B ZAR R Tt | SCHik & SCHY RO & 301595,
HESE1507). Horb, S8, fEE. e AR 22 0 & SCRcE Y
T 50005 B R AR 598 SCrE S K e, R
T IXPIAN [ KT FATR JFU00) 6 1 F2 AR XA .
2.3.2 FAIRJE U 4 5] Xk & B K &) & 1F

AR T &R B 0B RTINS, %
il 74 EE A 1E SR, EB@PIR. BER T4 ERE
TR DR, R SRR SCEER, WA ERNA 4L
Wi BT [ RSV & SCBG R T4 T 100551830 19 R R/h
RFZ SR, T EREL AR T & E A B LS
WE/D, HAGHHLRHPE NS EL S CRER. EE, &
RS [ P AU i rhoty, 52 RE RS T %Y
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Table 2 Highly cited papers in the FAIR principles citation literature in Chinese institutions

Tt LRl WrCHEE VR AL RICE WEIBIR SRS
Evaluation and accurate diagnoses of
pediatric diseases using artificial Nature Medicine 1.26 I ER A 2019 221 [7]
intelligence
Global observing needs in the Frontlers. in Marine 1.05 R B PE 5 B 2019 104 8]
deep ocean Science
Toward a coordinated global Frontiers in Marine
observing system for seagrasses Science 1.05 b R BE R RS T 2019 80 [9]
and marine macroalgae
Citizen science and the United Nature
Nations Sustainable ature | 3.88 FrHk“CitizenSci Asia”ilf] ) 2019 195 [10]
Sustainability
Development Goals
The ProteomeXchange consortium Nucleic Acids
in 2020: Enabling “Big Data” Rescarch 3.12 [ R B AU R AR Rl 2020 318 [11]
approaches in proteomics
Bloquels-IS years of'sharlr.lg Nucleic Acids 312 R Bl S R 2020 04 [12]
computational models in life science Research
Crop phenomics and high-throughput
phenotyping: Past decades, current Molecular Plant 1.43 LV NS 2020 200 [13]
challenges, and future perspectives
The future of sensitivity analysis: Environmental
An essential discipline for systems Modelling & 1.04 K2 2021 92 [14]
modeling and policy support Software
An agenda for open science in Jouma.l of. 0.89 Tt st o fot 2021 64 [15]
communication Communication
Fungal taxonomy and Nature 550 PR 2R ERAOL K 2021 47 [16]
sequence-based nomenclature Microbiology : 2. EBERL S A
The International Soil Moisture Hvdroloey and Earth o R o b 5 bR A 2
Network: serving Earth system Y &y 1.49 WIEHT P ERMERE R 2021 50 [17]
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Figure 2 Citation statistics for papers from countries with high-volume publications
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K EE N TS bE 47 14.11

[ R B 2 32 9.61

TE T R A 23 6.91

WK 202040 F- &M 5E 5 EIHTH 22 6.61
FEER QRIS 19 5.71

T RETRH 16 4.80

TR E BRI BE R 15 4.50
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Figure 4 Distribution of topics studied by the FAIR principles
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3.1 FAIRJBEMTEZ A O

FAIRJF I P18 FIHESE A 30 & 24~ R bR 22 55008 B Ik
FAHSCHUAA A G E PR g s BETE 30, Al SR,

FATR 5 U] (1) 52 0 T LA DA B[] 1235 (] 5 A £ 3 a0 A7 LA
TERTIE]FA R, FAIRJEU FL7E20044E 80 T 290 Ak I, 2014
AETE AL, 20164FFAIREMNER IS SR R, Rk &, 76
2[R |, FAIRJENE B 2R B A PIAE L, KA 4

BRIEREMATRIE, 220 s Rk e E 200 £k
AL FHECITE, 7E E ZAN XR B 3 sl b

3.2 FAIRBEE Zh LR 55154

20X RS T S B ok 1y Bl B2l SURR B X FAIR SR
Mgmang, wTLAE HILAE SR . GO FAIR
(https://www.go-fair.org/)/&Global Open FAIRMZEE, &7EW
FlzsAHOCH AR, S HFATIR G 4 2 P S5 T 17 A R
KI5, B3N8 34 GO CHANGE. GO TRAINFI
GO BUILD. FAIR Metrics Group(http:/fairmetrics.org)fil & 1~
TPl FATRness UV (1 14 2538 FHHEFR, SCHREXTFATRE A
HETAG. RDAK A (FAIRECE MU RORL: HITEFITE R ) |, &
T E — &0 H B FAIRZ O ITAS bR ifE. FAIRSFAIR (https://
www.fairsfair.eu/) B bR 7E M e HEFAIRE IR 52 B, B4
A5, T NERM BT S A AR 55 World-
FAIR: FAIRGHEBOR FISL B Y 4Bk A 7E 5 H (https:/codata.
org/initiatives/decadal-programme?2/worldfair/);& CODATAF
20224E6 H B ARSI — A ERIH, H 3L 5 2
FAIR SN 1 S0, Rl B EvE IR 75 52, JFhlE —&
B AU Y FATRPEAIHESE. 78 IS0 )2 1, SRfEfs—f2
At CRFAIREER LA LSS B B A PR B K
R LAR AT AR . R R T 274 BAR S
Frahdid, Waks2.

EAF—$E A2, FAIRJFER BEAFEIR 6 31 i T A i)
B, R R4y TR 1), CARE SN f) 3 A 2 o 2
— B DR A B2 I 2R BILE. CAREJF H A ds 4
1A 25 (collective benefit). Fiil#¢(authority to control)s T¢
{T:(responsibility) FlI1H f(ethics), & FH4FKk + 3 5EEE ¥ (Glo-
bal Indigenous Data Alliance, GIDA)T20194F i (). B2
H 3 X FATR 5 000 0 A T A4 1% Zh 7E A& By T kA 7
HhFE, BRI FHE A P HLOCH. FAIRJEUU A
CAREJF I 456 % R G P B A TR A LA S5
WIS, FZHS AW IE R B BORFALEIR H
CAREJF I, f¥EWF7T BRI 2 (RDA, www.rd-alliance.org)-
B 2% Je 2F 4 (Smithsonian, www.si.edu). FFEUEE %%
(Open Data Charter, ODC, https://opendatacharter,net/)%[l8].

4 FRE R FAFAIREIN K7

S54 DL TR FESC B, AT LAUR I, FAIRJELUH
AT 3 W AT BRI S i B S BR R 22 R AT . SR
TS )9 FEER 224 T I 5 SE R I0 45 7, FATRJE AR
BRI A I SR, Ht, At — B A n i
AL SRV S BN 25 A — ST ER AN L KA, B
AR R S22 T 1 7 AL

(1) F B FAIREE A AR S B 7 T A SRR (6. FAIRJR
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Figure 5 Impact of the FAIR principles on relevant international data governance activities
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recommendations of the FAIR principles

Juanle Wangl’S*, Yang Li’, Shugiang Wang3, Lei Shi* & Bowen Duan'

! State Key Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China;

? National Science Library, Chinese Academy of Sciences, Beijing 100190, China;

} Library of the Institute of Geographic Sciences and Human Resources, Chinese Academy of Sciences, Beijing 100101, China;

* National Science and Technology Infrastructure, Beijing 100862, China;

s Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023, China

* Corresponding author, E-mail: wangjl@jigsnrr.ac.cn

In the current era of Big Data and artificial intelligence, data sharing and its governance are increasing in importance.
However, guiding scientific data governance is a major challenge in multidisciplinary situations. In this context, the FAIR
(Findable, Accessible, Interoperable and Reusable) principles were proposed in a paper in 2016, “The FAIR Guiding
Principles for scientific data management and stewardship”. Subsequently, the FAIR principles quickly spread across
multiple domains. How many research areas and countries/regions have been impacted by this academic process? How did
the dissemination process proceed? What are the direct effects of scientific data governance practices? To address these
questions, we analyzed bibliometric methods and scientific data-sharing practices. The paper that introduced the FAIR
principles (referred to as “cited paper””) was used to construct a retrieval type. Academic papers citing FAIR principles
research, from January 1, 2016 to December 31, 2022, were also retrieved from the Web of Science Database. This study
identified more than 300 articles on FAIR principles and 3300 papers citing the cited paper. Furthermore, we conducted a
bibliometric analysis that included citation frequency, discipline-wise distribution of citations, country/region-wise
distribution of citations, keyword frequency count, and keyword theme clustering. A total of 137 countries were involved
in FAIR impact studies, and the countries with the highest number of publications were the United States, Germany, and the
United Kingdom. They are core research countries, who have established close cooperation with most countries involved in
this field. The impact mainly involves basic and cutting-edge fields, such as biology, life, materials, and medicine, with the
largest number of disciplines reflected in multiple disciplines, such as computer science, biology, medicine, and
environmental science. The relevant international data governance cooperation dynamics after the proposal of the FAIR
principles were further analyzed from both temporal and spatial perspectives. The FAIR principles were found to have a
greater impact on a global scale, mainly in related international organizations. An overall bibliometric and activity impact
analysis showed that the FAIR principles had rapidly expanded globally and across multiple disciplines with its concise and
transparent governance rules. Combining the above analysis with the actual needs of scientific data governance in China,
we put forward ten insights and suggestions. (1) Enriching and developing the field characteristics of FAIR data
governance in practice; (2) the FAIR principles are an important means to support science paradigm shifting; (3) machine-
readability is the key point of the FAIR principles; (4) forming an interconnectable global data network; (5) metadata is still
the main content for FAIR principles governance; (6) enhancing the overall software architecture of the FAIR principles
implementation; (7) strengthening the research and development of the FAIR principles application tools; (8) promoting a
wider application of the FAIR principles in different fields; (9) improving the standard ecology of the FAIR principles; (10)
innovating and developing new concepts of scientific data governance beyond FAIR principles.

scientific data, FAIR principles, data governance, data sharing, data interoperability, suggestions
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