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Abstract

To quantify the degree of knowledge diffusion in the citation network of digital economy research,
and reveal the structure, correlation and evolution characteristics of knowledge diffusion in digi-
tal economy research from multiple dimensions, this paper has adopted 3732 citation data and
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citation references in the core database of Web of Science from 2007 to 2022 as the data source.
Citation analysis, text mining and network analysis were used to explore the knowledge diffusion
characteristics of digital economy research from academic journals, related disciplines, research
institutions and other information. To analyze the knowledge diffusion of digital economy re-
search, the breadth, intensity and speed of knowledge diffusion are used for quantitative analysis.
At the same time, information extraction is carried out from the citation data of digital economy,
and the theme, phrase and named entity are analyzed. It is found that the diffusion of knowledge
in digital economy is expanding, and the diffusion of knowledge among disciplines is not balanced.
The research data are all academic literature, and the mining of unstructured data is insufficient.
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2.1. ERSMIFEFERIR

TEHCF AU ST T 7 T, R EECF L5 70 i R T IE 3 22 1998 4E[1], £ 2016 4% 2022 EIFah Pk
BIK . WA R EEERERE LN, 2@ miERE. RS figlk. TIERM, X
B, BrhESE. WNERIAE, @i 37% 1 E N AR TE BEAF S5 IBEAE T R Mg, Hik 10%
(I 7 T A Br AR, 5% 5 LI FU LTS S B A5 A HF R T &3 224k, W FUZ IR TE
FERWF BUEWIFL . BT WBERTEE, SEUERT T (AR F o0 £ 2 v B X BB B3 & CFPS
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Figure 1. Roadmap for research
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IMie KB T B A4 Excel. R4.2.1 2 Wordstat9 25, 8 1 2 A SCHF 5k 2k & .
3.2. WIEEE
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BRIz 55 IS SCRE RO R . /R IR1 3732 Fa STk, IFIANES o 2007 428 2022 4,
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Figure 2. Trend of annual citation data change
2. FESIBIRENES

4, MR EE
4.1. FNRY#RE

HIRY B E (Knowledge Diffusion Intensity, KDI) & A 22 B HoAh 2= BRI RL B, HAR TR A
A KDI=Ni/Y Ni, it N ZRx A R0 B RIS RIBR . ARGy B 4 R A
WOS R R F R A SR AR 2R mFE fE[22]. MGE LRI, B AR DT 70 1R
TR B2 B R B AR A2 B RHBUSINESS,  HK2 L HB/COMMUNICATION, FfiRe 4k 6 ] KR4 AL/
GREEN & SUSTAINABLE SCIENCE & TECHNOLOGY .
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Table 1. Distribution of knowledge diffusion intensity by discipline category from 2007 to 2022
= 1. 2007~2022 FE5IRY BHORE F R KR

R Gk e

Business 510 13.7%
Communication 472 12.6%

Green & sustainable science & technology 369 9.9%
Economics 348 9.3%

Computer science 179 4.8%
Management 151 4.0%
Information science & library science 136 3.6%
Geography 110 2.9%

Cultural studies 106 2.8%
Environmental studies 91 2.4%

Law 89 2.4%

Sociology 87 2.3%

Psychology 81 2.2%

Education & educational research 81 2.2%
Engineering 77 2.1%
Environmental sciences 66 1.8%
Social issues 65 1.7%
Development studies 59 1.6%
Anthropology 57 1.5%

42. R8T E

HITRY#4°  (Knowledge Diffusion Breadth, KDB), AT KDB :—Ysluib [22], Ni &85 H 5,
Ypub Gt 5 B G & SRR A SCEIE I TR S R 2007 4R 2022 4, {H T 2022 SEHE A4,
AMEFATEEEERTEL,  #OE 2007 4E Ypub #0415, 2021 4 Ypub #A 1.

¥ KDB A S S s 1] 7 41 B i@ e, ok etk 4T ADF 4656, 15 31 JFE AR BUE & P Rt 18] 3 41 (R 4k i
[ FEH t {5 9—2.907, P {i A 0.044**), F:T458 KDB, 3T AIC 15 B e A3 RN SH, WAL
HN ARIMA BifY(1,2,0) k05058 HAE T 0 250804, TEEAY A . y(t) = 221.314 + 0.431*y(t — 1), BAYHL
A R? 4 0.968, MR F5 . Ak 7 JHTHIISE 5 73 %))y 9377, 12,783, 16,487, 20,444, 24,637, 29,058,
33,702, KRG BT TR LG 20 BRI I A R A T 1] R SRR AL AT, AT A R L 3.

Table 2. Calculation results of knowledge diffusion breadth from 2007 to 2021
3% 2. 2007~2021 AR HUTEITELER

Fh Ni 4 51 K Ypub KDB logkDB
2007 854 15 56.9 4.0
2008 1264 14 90.3 45
2009 1287 13 99.0 4.6
2010 868 12 72.3 43
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Continued
2011 781 11 71.0 43
2012 955 10 95.5 4.6
2013 1991 9 221.2 5.4
2014 2408 8 301.0 5.7
2015 2250 7 321.4 5.8
2016 4540 6 756.7 6.6
2017 6200 5 1240.0 71
2018 8257 4 2064.3 76
2019 8342 3 2780.7 7.9
2020 7981 2 3990.5 8.3
2021 6369 1 6369.0 8.8
2022 1807 - - -
e BT 2022 FEHEEE R 2022 4F 10 H 20 H, ok S5 HAMES L.
Table 3. Test results of ARIMA model (1,2,0)
= 3. ARIMA #R34(1,2,01450 5%
T (iine) (e
Df Residuals 11
FEARYE N 15
Q6 (P 1H) 0.013 (0.908)
Q &Giit&
Q12 (P ) 2.259 (0.894)
AlC 193.494
& B
BIC 195.188
AL R 0.968

*k

LT T RIAREE 1%, 5%, 10060 2 KT

4.3. FHRY BURE

FURY HOE R T WOS R RANFZGIEAT X . 3% 9 AL 732 ARTICLE:
ARTICLE BOOK CHAPTER: ARTICLE PROCEEDINGS PAPER; BOOK REVIEW: CORRECTION
EDITORIAL MATERIAL; MEETING ABSTRACT; REVIEW; REVIEW; BOOK CHAPTER. fE#(ii%

M 3)F ] WL, ARTICLE & SCHIP HUEE B, HIkZE REVIEW KABFI T,

5. FNRY BB
5.1. MES|3CRRIEAI 4

X it 51 SCHR A3 AT BE S S e — 52 2= R RTVR R B, AR ST 3732 F SCHRAHE 5| Sk HERR B 51, FRAE
WOS #0028 SCikdt 22,314 55, H WOS K540 F tn e 4.
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Figure 3. Speed of knowledge diffusion in different types of publications from 2007 to 2022
3. 2007~2022 SE B 2B & SCAIRY HUR &

Table 4. Distribution of cited literature categories

4. TESIXERER D

Web of Science 247l R 22,314 FHIE M S EE
Management 3685 16.51%
Business 3496 15.67%
Environmental Studies 3056 13.70%
Environmental Sciences 2771 12.42%
Green Sustainable Science Technology 2342 10.50%
Communication 2157 9.67%
Economics 1808 8.10%
Information Science Library Science 1787 8.01%
Geography 1183 5.30%

B 4 FE5 SCRRZE A S 7% L RRY BB T X L AT A1, MANAGEMENT JESCERIA 151 4%, s
SRR L F] 3685 f: Business J5SCHERA 510 f, it 5| SCH#RA F) 3496 jw; ENVIRONMENTAL STUDIES
JRCH 91 K, Jiti 5| SCiikikF) 3056 i : ENVIRONMENTAL SCIENCES J5 3 66 f, jiti 5| sCiikik 5] 2771
Foio ORHE I Hh B - BT LR BRI R BTV T TR S R
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5.2. ExXEmAIRY B4

i 5 AT, ETIES FEORETSEE . PEMKE. £ 6 Bin, @i SCIEE R E K 2
BAERE . SEE A

Table 5. Country of corresponding author
=5 BIMEEMBEXR

Country Avrticles SCP MCP Freq MCP_Ratio
USA 620 489 131 0.166 0.211
China 534 382 152 0.143 0.285
United kingdom 479 340 139 0.128 0.29
Australia 220 164 56 0.059 0.255
Germany 176 126 50 0.047 0.284
Spain 135 109 26 0.036 0.193
Canada 130 96 34 0.035 0.262
Italy 132 72 60 0.035 0.455
The Netherlands 88 57 31 0.024 0.352
France 88 50 38 0.024 0.432

Table 6. The country of the author of the highly cited literature
6. BWSIEIEEFTBER

Country TC Average Article Citations
USA 11805 19.04
United kingdom 10834 22.62
China 4274 8.00
Australia 3695 16.80
Italy 2985 22.61
The Netherlands 2226 25.30
Germany 2198 12.49
Canada 1654 12.72
Spain 1395 10.33
France 1330 15.11

5.3. #l#a. ). FEMRYT B
WETENUAG « JITFI B2 B RS B M A ORI A 7 W 380 22 BRI e (0 AR . HEA4 AT 10 (9%
FEGFHI I 7, WITIT BRI 8, “FERRY B L L% 9.

Table 7. Mechanism diffusion analysis

=7 AR AR

Affiliation Avrticles
UNIV Oxford 61
UNIV Cambridge 43
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Continued
UNIV Melbourne 43
UNIV Amsterdam 42
UNIV Toronto 38
UNIV Calif Berkeley 34
Bucharest UNIV Econ Studies 33
UNIV Penn 33
UNIV Sydney 33
UNIV Nottingham 31
Table 8. Journal diffusion results
Fz 8. AT 8K
Sources Articles
Sustainability 314
Technological forecasting and social change 75
New media & society 53
Telecommunications policy 50
Frontiers in psychology 45
International journal of communication 45
Technology in society 45
International journal of environmental research and public health 38
Information communication & society 37
Media culture & society 37

Table 9. Scholars’ knowledge diffusion results

? . FEERYEE

Sources Articles
J clean prod 2947
Sustainability basel 2162
Technol forecast soc 1921
J bus res 1452
Mis quart 1393
Strategic manage J 1273
New media soc 1110
Res policy 1015
Am econ rev 928
Manage sci 884

6. MAIZIRGR T
6.1. EFEENER

FRARGER SR AR i EAN SRS BB e, BT I RSy AL SIS AU T
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R 3732 J 51 SCHE A F R (bl S SCBEAD) AT SO A A, 19 3 F AR A SRR 10,

Table 10. Table of subject extraction results (part)
= 10, ERAZEREGREE D)

Coherence FRE

Topic Keywords (NPMI) Q
Methodology; purpose; findings; design; approach; research; study;
Design methodology literature; aims; paper; implications; based; results; authors; analysis;
> e A s 0.383 7129
approach results show; design methodology approach; case study; literature
review; digital technologies;
Effect; results; China; positive; impact; significant; development; re-
Results show gional; level; show; green; economic; carbon; results show; sustainable
; - X : L 0.313 4764
effect development; economic growth; economic development; digital econ-

omy; panel data;

Protection; EU; law; regulation; privacy; personal; data; European;
Protection states; personal data; big data; data protection; European union; united 0.249 2095
states; member states; data collection;

E: RTS8, BBt =38, AL RN Coherence R = 0.115, Q = 0.607, NPMI = 0.244, Seed =
1,634,537,577.

6.2. IBEMER

R BRI RN 2 D2 5 DR Ein R M BRI T HE Y, SRR HET 10 1945 KB B L
11~14,

Table 11. Top 10 most frequent 2-word phrases
=11 SREHER AT 10 B9 2 DN BIFEIE

Phrases Frequency
Digital economy 2081
Sharing economy 715

Digital technologies 666
Digital transformation 636
Social media 601
Digital platforms 567
Circular economy 500
Political economy 410
Business models 407
Sustainable development 369

Table 12. Top 10 most frequent 3-word phrases
=12, SHsHER AT 10 B9 3 M RIREIE

Phrases Frequency

Information and Communication 192
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Continued
Design Methodology Approach 168
Internet of Things 134
Peer to Peer 109
Systematic Literature Review 97
Published by Elsevier 95
Small and Medium 86
Development of Digital 86
Business Model Innovation 85
Sustainable Development Goals 83
Table 13. Top 10 most frequent 4-word phrases
13, SHECHERAT 10 A9 4 N RIREIE
Phrases Frequency
Information and Communication Technology 95
Information and Communication Technologies 89
Purpose of This Paper 87
Small and Medium Sized 57
Internet of Things 10T 49
China’s Digital Economy 37
State of the Art 31
Digital Economy and Society 29
Purpose of This Study 28
Originality Value This Study 25
Table 14. Top 7 most frequent 5-word phrases
= 14. SR¥HERRT 7 B 5 N RIREE
Phrases Frequency
Development of the Digital Economy 61
Information and Communication Technology ICT 51
Small and Medium Sized Enterprises 45
Impact of the Digital Economy 29
Digital Economy and Society Index 22
Information and Communication Technologies ICTS 19
Information and Communication Technologies ICT 18

e B 5 A ERRERD, R RS 7 AR, RN R 2 ARE RS, #A0y 6 ARE.

6.3. fPRALEFENMER

A SRR EZ R . WS AR HAR B AR IR Se ik . B2 Grmt 7e i o W 4 se ik

$E COVID. CHINA F1 DATA. % SCARREHL4E 5 L3 15,
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Table 15. Named entity extraction results
F 15, M BRLMAERER

Entity Total Unique
CoVID 253 253
CHINA 228 228

DATA 184 57

ICT 159 157
INDUSTRY 156 156
ELSEVIER 153 153

PAPER 139 139
ECONOMY 138 138
PANDEMIC 132 132
ADDITION 127 127

7. FNRYE MR E
7.1. ERESIEMLE

@B T LB A T AR & e E X S EMK I, MG SER/NIERN 2. SHEIAETERLZE L
K 4,

Country Collaboration Map

Longiude

Lattude

Figure 4. Network of cooperation between countries
4. ERBEE1EMLS

7.2. EREILILE

P 3 U S I 4%, BAR SRR e WA RERE AR, SRS EE IR B AL E
(Walktrap), 77 mi0%&+E 50 4, HABSEE @ RERGEDTT. [E 5 F LI 45 R 1) Cophenetic = 0.761.
6 ] Cophenetice = 0.968. .7t 4] 6 [ ZRIS PPl R T 5.
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Figure 5. Subject words Co-occurrence network
E 5. ErRIRHITM
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DIGITAL ]
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Figure 6. Co-occurrence relationship of Subject words (part)

& 6. ERAHEIKRERD)

7.3. (EEAIEMS

VEE G VEM S DS E S A TE R RN AR G 1E# SN S50 B N R B IE LR
A HE(Walktrap), 1FE# 208 Mt a] LLE T S H Pajek # 2dE— B 1 MR HFAE, 455 W4 16. Cluster
REARFFIEZ, Betweenness fLF /A rtifl, Closeness {0 EE, PageRank L& E:T

PageRank i EI F1 7T s DTk
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Table 16. Author cooperation network
= 16. fEEEIEMEEER

Node Cluster Betweenness Closeness PageRank
watanabe ¢ 1 0.00 1.00 0.04
neittaanmaki p 1 0.00 1.00 0.04
wu ht 2 1.67 0.20 0.06
haoy 2 0.00 0.14 0.04
zhangy 2 0.00 0.13 0.01
irfanm 2 0.33 0.20 0.04
liy 2 3.00 0.20 0.03
graham m 3 1.00 0.50 0.06
heeks r 3 0.00 0.33 0.03
lehdonvirta v 3 0.00 0.33 0.03
sergi bs 4 0.00 1.00 0.04
popkova eg 4 0.00 1.00 0.04
remeikiene r 5 0.00 1.00 0.04
gaspareniene | 5 0.00 1.00 0.04
trabucchi d 6 0.00 1.00 0.04
buganza t 6 0.00 1.00 0.04
kumar a 7 0.00 1.00 0.04
luthra s 7 0.00 1.00 0.04
chenw 8 0.00 1.00 0.04
chen xh 8 0.00 1.00 0.04
zhang | 9 0.00 1.00 0.04
liuy 9 0.00 1.00 0.04
richardson | 10 0.00 1.00 0.04
bissell d 10 0.00 1.00 0.04
rodima-taylor d 11 0.00 1.00 0.04
langley p 11 0.00 1.00 0.04

8. 45

DNRNFZAR 51 SOTIR P I RRY B L, AT G SO mis i, 8 5 A R T RTR Y
RO OUBEAT BAL Mo RPRORY R . ) AR AT o5 SRR, BTt SRR Y i
AWK, it 51 SCRRSR A4 5| SCRRAEAtl EREATY e BRI ST RRY R A e [ L AR E AN [
ARSI FIRY B3 A HE ST DU 28 7 R SR Te e AN 7] J2 T ARt o A . W FE ) SR B2 A 2 B
TEEARSCHR, RBERF ARG M AL IT T R AT IR AR 7T, 52 T — 2B Wt 7E i RO AT G T 1

E&WmE

PN 52 1l 2R B o T 5 P2 9 B 5 S0 == AU I H (SYSKT22007); 52 i A IX i 25 2E BB B A &
JETHRISCEFTH (NMGIRT2201)
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