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Development of low— or zero—carbon rural energy based on
bibliometrics
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QIAO Yuhui', LIU Dongyang®, XUE Yinghao®

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;

2. Rural Energy & Environment Agency, Ministry of Agriculture and Rural Affairs, Beijing 100125, China)

Abstract To systematically understand the development trends of low- or zero-carbon transitions in rural energy
systems at home and abroad, relevant literature in the field of rural energy research in China National Knowledge
Infrastructure (CNKI) and Web of Science Core Collection databases from 2011 to 2023 was retrieved, and a
total of 3 712 publications were obtained for quantitative and visual analysis by using CiteSpace software. The
publication volume, national contributions, research institution, research hotspots and trends were analyzed.
The results show that: 1) Both Chinese and English publications have shown explosive growth in recent years,
with Chinese scholars leading in terms of publication volume. While international collaborations remain centered
around developed countries. China’s top research institutions demonstrate extensive collaborations with domestic
and international partners, exerting significant influence. 2) International research hotspots are problem-oriented,
emphasizing health impacts from pollution caused by carbon emissions, whereas Chinese studies adopt a policy-

driven approach, prioritizing policy integration and localized practices. 3) Evolutionary trends analyses reveal
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that the international research increasingly focuses on technological innovation optimization, while Chinese

studies under the rural revitalization strategies and “dual carbon” goals have evolved into diversified integration.

Future research is expected to emphasize the “energy-resource-carbon reduction-rural revitalization-ecological

civilization” integrated model for zero-carbon rural development.

Keywords
revitalization; bibliometrics
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Table 1 Top 12 countries and research institutions in terms of publication volume and their centrality

H)y  HZE KSR/ bt | HEP W R AL R o
Sort Country  Number of publications Centrality | Sort ~ Research institution Number of publications Centrality
1 A 129 0.05 1 A EFR B 18 0.16
2 xH 69 0.19 2 IR 16 0.15
3 BN 65 0.07 3 EEMN KA 14 0.21
4 B 51 0.21 4 demt ke 9 0.15
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6 PEPLF 37 0.15 6 R KA 8 0.03
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8 EAM 25 0.05 8 i LI LA B 6 0.14
9  WAKF I 23 0.06 9 JmAIAE 8 K A A s R G AL 6 0.13
10 HZA& 18 0.02 10 [ Hb T K 2 6 0.05
11 fif % 17 0.07 11 7G4 3283 K2 5 0.02
12 Hih 17 0.04 12 FAg TR K% 5 0.07
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Table 2 Burst terms of keywords (Top 20) in rural energy research in CNKI database

N R REALR
KA 4y B 4y 4y 2011—2023 45 58 B 4F 1y
Keyword Node appearance  Strength  Burst begin Burst end Burst year from 2011 to 2023
year year year
R % A b 2011 9.29 2011 2013 N
IR 28 3% 2011 6.81 2011 2014 N
R % A AT 2011 2.91 2011 2013 B e e e e e e e e e e e
% R A 2011 2.43 2011 2012 B e e e et e et e e e e e
fig U 2012 2.63 2012 2015 e
A 2013 3.16 2013 2014 N
& bRk & 2013 3.02 2013 2014 N
2 ik i 2011 3.19 2014 2015 e e e e e e e e e e
T % HE U 2012 2.63 2014 2015 e e e e e e e e e
ETERT 2014 2.23 2014 2015 e e et e e e e
AE WY 2% 2011 2.54 2015 2018 e e e e e e e e e
5 B w8 HE 2011 7.82 2017 2020 e S —
i HE il 2011 6.66 2018 2021 e e ——
ER R 2020 13.08 2020 2023 s e
a3 (0 R e 2016 3.44 2020 2023 e e e e e e
B IR 2011 3.06 2020 2023 e i e
R 2020 2.52 2020 2023 e o
il v 2021 12.78 2021 2023 —
T 35 U 2021 8.68 2021 2023 ——
15 5 43 2021 3.49 2021 2023 e e

TE < 2167 53 2 S B 1) 45 52 B0 I ], P €8 9 20 3R /R L R E AR BT B AR 03 . R

Note: The red portion indicates the duration of the keywords, and the light blue portion indicates the years in which it has not yet entered the

prominence phase. The same bellow.
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Table 3 Burst terms of keywords ( Top 20) in rural energy research in WOS database
B KM KR
Kt i) EX) i 0y iy 2011—2023 4F 5 BLAF {3
Keyword Node appearance Strength Burst begin ~ Burst end Burst year from 2011 to 2023
year year year

indoor air pollution 2011 9.83 2011 2017 Y
elemental carbon 2011 9.50 2011 2017 I O e e e e e
emissions 2011 7.82 2011 2015 I O O e e e e e e e e
chemical composition 2011 7.05 2011 2017 Y Y e e e e e
air pollution 2011 6.02 2011 2014 S ——
carbon dioxide 2011 5.94 2011 2019 S ——
developing country 2012 10. 86 2012 2018 P B B s e e e e e
organic carbon 2012 7.12 2012 2017 O O O O e e e e e e e
atmospheric aerosols 2012 6.76 2012 2014 N O O e e e e e e e e e
carbon monoxide 2013 13. 64 2013 2015 O O e e e e e e e e e
particulate matter 2011 5.35 2013 2018 e e O O O O O e e e e e e
bioenergy 2013 4.86 2013 2015 S ——
sustainability 2014 6.57 2014 2018 I I e e e e e e
nitrogen 2011 4.95 2015 2016 S
emission factors 2015 4.65 2015 2017 S ——
combustion 2016 5.17 2016 2020 S —
greenhouse gas emissions 2018 6.75 2018 2019 e —
electricity 2018 4.81 2018 2023 I i o i —
wind energy 2021 4.69 2021 2023 —— — —
carbon emission 2021 4.68 2021 2023 — — — —
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Fig. 6 Timeline view of keywords in rural energy research in CNKI database
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