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Analysis of research progress in carbon neutrality based on bibliometrics

ZHANG Nan, LU Lianhong", WANG Siyi, ZHAO Mingxuan, BAI Zihan, LUO Hong

Chinese Research Academy of Environmental Sciences

Abstract Carbon neutrality is an important initiative to address global climate change, and it has extremely
important theoretical and practical significance for global climate governance and the building of a community of
human destiny. The research on carbon neutrality has been continuously conducted by scholars internationally.
Based on the search of SCI-E and SSCI databases in the Web of Science core collection, the carbon neutral literature
from 1991 to 2021 was analyzed and mined by using bibliometric methods. The study showed that the number of
carbon neutral publications was on the rise, and the research areas were mainly concentrated in the natural sciences,
with the top 3 journals in terms of the number of publications being Sustainability, Journal of Cleaner Production
and Applied Energy. National Natural Science Foundation of China funded 459 studies in this field, much higher
than the relevant institutions in other countries; the backbone of the research was concentrated in the United States
and the United Kingdom, whose average citations per article were 51.24 and 43.21, respectively, much higher than
those of China (16.91). The current carbon neutral research could be summarized in two major aspects, namely
carbon neutral technology and carbon neutral policy, while biomass, hydrogen energy, carbon capture and storage,

etc. were the key technologies and research directions for achieving carbon neutrality in the future.
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Fig.1 Distribution of the number of articles published in the field of carbon neutral research in 1991-2021
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Table 1

different subject categories in the field of carbon neutrality

Number and proportion of papers published by

research
He& WoS= =R R %
1 energy fuels 963 26.95
2 environmental sciences 938 26.25
3 green sustainable science technology 503 14.08
4 environmental studies 491 13.74
5 engineering chemical 432 12.09
6 engineering environmental 292 8.17
7 chemistry multidisciplinary 289 8.09
8 chemistry physical 283 7.92
9 materials science multidisciplinary 223 6.24
10 economics 221 6.19
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Table 2 Leading journals published in the field of

carbon neutrality research

oy gy IR
Sustainability 116  3.251 Q2 it
Journal of Cleaner Production 109 9.297 Q1 *:H
Applied Energy 96 9.746 Q1 M
Energies 84 3.004 Q3 it

Renewable & Sustainable Energy
Reviews
Journal of Environmental

77 14.982 Q1 EH

Management 73 6.789 Q  *H
Energy Policy 64 6.142 Q1  ¥H
Energy 59 7.147 Q1  HH

Environmental Science And Lt
Pollution Research 38 4223 Q2 e
Fuel 37 6.609 Q1 [
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Fig.3 Number of publications in the field of carbon neutrality in major countries in 1991-2021
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Table 3 Number of publications and citations of papers from

major countries in the field of carbon neutrality research in

1991-2021
HP  ER RSCEA RICE 5% BEERR S SE K
1 EE 905 25.33 46 37 51.24
2 hHE 862 24.13 1458 16.91
30 EE 427 11.95 18 45 4321
4 WAFW 255 7.14 978 38.33
5 fEE 243 6.80 917 37.73
6 NER 217 6.07 636 29.29
7 HA 188 5.26 447 23.77
8§ ENE 153 4.28 419 27.40
9  HiHE 145 4.06 276 19.02
10 ERH 122 3.41 277 22.59

R4 19912021 Frrh AR GUE FE L CHA
WX SIEIR
Table 4 Citations of papers from major institutions in the field
of carbon neutrality in 1991-2021
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3 JRIEE T K2 (Univ California) — 34[H 63.45
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neutral and related research
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carbon neutrality
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B ICE W7 AT A A e A R A A EE 1,
AT SR EAT BRI -

2.3.2 WSS A

TR 58 A T LRI 5 40 3R 1) B 2%
P, 7 R A — E N N 2 B TR R
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% g i8] carbon market(fk T 3% ) - 4f 28 B[] Ry
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& P o B oA 11.13, B carbon market( 17 %) J&
2009—2017 4F ] Be N ARS8 R o T B Xof 5 A
6]k 2017—2021 4 H 2 B3R K T 4 11 S 1) if
ITEA, 2RI 6,

M 6 1] LLFE i, catalyst(fi 1k ). hydrogen
evolution (Z. < #E1k). conversion (4% 1L ). methanol
(H ) A5 Q) A8 BT R AR R 2 3] 2021 4F, 3R
Xof ELAAR R F e A DA K RE USRI e B 28 iU A ik

REF ey i BAEG REG (1991—20214F)

carbon storage
(BRAEFT)
carbon sequestration

(WA
forest (FRHK) 1991 11.13 1995 2015

1991  6.43 1994 2014

1991 26.07 1995 2016

soil (+3%) 1991 584 1995 2013

foresty (FFHK) 1991 511 1996 2016
carbon offset

(M)
climate (") 1991 536 1996 2011

1991 2431 1996 2016

plantation (FPMfE) 1991  3.56 1997 2015

carbon (ff¢) 1991 478 1999 2015
biome
N 1991 13.60 1995 2014
(EPHEEIX)

TE: RAPAURIR T B 11045 2 B HEA] 1813 o
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Table 6 Consolidated table of emergent keywords in
2017-2021

i

Kt ST TR
electroreduction ( L3 J51) 2018 2021 11.81
catalyst(fffk5]) 2018 2021 8.00
conversion (§54ft) 2019 2021 5.19

bio oil (A=4iHh) 2018 2021 5.16
formic acid(F %) 2017 2021 4.65
hydrogen evolution (& <1k ) 2019 2021 4.49
methanol ( F %) 2019 2021 4.45
green(SREAHR) 2019 2021 4.42
electrochemical reduction(FEAL2ZIA ) 2019 2021 437
carbon footprint (i /& 72 ) 2019 2021 4.26
nitrogen(&A <) 2017 2021 422
transition (54 %) 2018 2021 4.12
politics (ELIA) 2019 2021 4.01
electrode(FLHY ) 2019 2021 3.75
ammonia(Z’<.) 2018 2021 3.74
cellulose(£F 4 %) 2019 2021 3.67
attitude(Z5 %) 2019 2021 3.60
hydrocarbon (Bt & LA 4) 2016 2019 5.59
CO, capture( —FALRKAHTE) 2018 2019 472
aviation(fji%s 2017 2019 471

electrocatalytic reduction(FEEMEALIRJE) 2018 2019 4.67
EU ETS(BR B #3855 1)) 2017 2019 4.38

s P LR THRIEK T4 5B

ORI s A5 Kk R,
MEIR T F, electroreduction( HL iR J5) 28 Bl 5
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