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Current Situation, Problem and Countermeasure of China's Rural Energy

Development under the '""Dual Carbon" Goal
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( School of Energy and Environment Science, Yunnan Normal University, Kunming 650500, Yunnan, China )

Abstract: [Introduction] By analyzing the history of human utilization of energy and the current situation of China's rural energy, this
paper summarizes the main energy structure characteristics of rural areas in China. [Method] Through literature method, comparative
analysis and other research methods, this paper explored the current situation of rural energy development and identified the existing
problems and future development trends of rural energy development. [Result] From the perspective of the diversification of rural energy
use, the usage of firewood is gradually decreasing, the development of rural biogas tends to be stable, the rural electricity consumption is
becoming saturated after the completion of rural power grid transformation, the proportion of gas is increasing year by year with the
implementation of the "West-to-East Gas Transmission" policy, the solar thermal utilization is steadily declining after the large-scale
popularization, and the solar power generation is rapidly increasing with the breakthrough of photovoltaic power generation technology.
[Conclusion] According to the current situation of rural energy in China, the traditional way of using rural energy has been gradually
changed, and the development of new energy has been paid attention to. In combination with national policies, the corresponding energy
characteristics of rural energy have been found, and the development trend of rural energy under the "dual carbon" goal in the new era of
"energy saving and emission reduction" has been explored.
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Tab. 1 Main living energy structure of China's four economic zones
RERFNE 4[H/% AKX /% HRER X /% PEERHLX /% ZRALHLIX /%
e, 58.6 57.2 59.3 59.5 58.7
SRR RALAIS 493 69.5 58.2 245 20.3
BERE 442 27.4 40.1 58.6 84.5
74 23.9 29.4 16.3 248 27.4
e 0.7 0.3 0.7 1.2 0.1
KFHRE 0.2 0.2 0.3 0.3 0.1
HoAtb 0.5 0.2 0.2 1.3 0.1
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Fig. 1 Rural electricity consumption from 2011 to 2021 in China
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Fig. 2 Population distribution of rural gas use in China during 2016-2021"”
FEOEHE TR AR AL A R Z2 3, 1 — 2D il AHIIXI% A b X 19%

TR

WETIR e 235 Y A 85, ¥ %5 38 KA. R
PRICRARDG SR s, LG FE K™ ) SR
TR Ml DX ) R RE R AT R, b R SRR REAE A
RS 5 Y B T Y BRER R T B K Y 2 ), 7
BRI R v AR ) SR S R PR AS 38 4, TR
(RRBezs A1 /N, P2 A A 2 R e /N

R L BR 4 S BRI & L T SR, R
SRR T RIG N, MRS AR AT DL A5 g | s
AR . m ARG JE AT
23 RIFHFHLE

e S vp AT i XAl e 22 A A TR RE TR 22—,
J& THMARA Y FREIE" . AR 1A 31, PR X 5 %,
[ Fsf P 0, X387 5 ol P i A

Xof 37 SRR TR A Ao A A0, S — PR Ak . RO
MR 2R, 2 REE NS KI5, AR RR 1k,
T T 4 %o AR A i A A S BB 7 A B ), [ I, B2
T A R T S 0 SR B, O IATR Sk AT, A
T IR A% 8 10 A W i TR 2 Ay v 2550338 5 B TR, X
Xof H AR A A R At % i v B SR AR AN R 1, AT
JEw EE R S, SO T, Rl 4
MR B, W E B T A KRN 4
PRMOL B A R S AR S DL A,
FRIREE | Ja B A T T 9% K OF 45 JE R H R A P 8
BP0 A RN AR AR AR IR ), 5 SSORE B i K R AR 2

[

EP%MEIZIN’
@

3 2021 FHERFHRERESHIFR"
Fig. 3 Distribution of forest stock in China in 2021"

AT Y 357 4 mT DL H AR AR, R R E R
AT B HEEA A LA LB, 1 m’ BTEA
PR I PAE AR S T 4.3 kWh L7 Az B9 S, 75 B BR
5% 3 kg MYFT4e . THA 0T LU &8 37 S 0, PR
Propich, DA RRHERL .

24 RHBER

KRNI PR RRIR R 2, A RAIEFSF . NEHE
M. KPHAE . KGR . K BESED, AR AT FA4: RE IR AE
B X e o AR S FR B R B O/ 4, 48 A R A T
T, D4 E I RE R E AL, HEsh AT RRL R R, 8
SAEHEATE A DI Tk R L R, TR
TBWT LIME A HLIE Ve 0 A K R 32 40

HE 4. &5 a7 ™, 2014 —2015 4F [ &k 7E
AR SR BN, 2016— 2021 4FE PR B — HOF B
2014—2015 4EHp E AR A EA TR EE i, H
2016—2017 4EVHS TR =m0, 2017—2021 4F
LATTER TR ARSI 2015 4R AAE %
R ARAHEA AR RS RBEAR TR R



55 6 THY, .

WUK” bR T H AR R A AR | AR 0 SR 73

PIRIRSTLE J7 0] R 8, AT R R K™
(ELJE: B 1 B T R A A B, TR TN O A S A
FUANBEN A oKk FOR A R | AN RE &
PRIRAMLEARGEE . T BER e | R R
T NSRRI ABOED, PR BEH & &
FAEANE D T 2RI ISURE; AR P T O AR A A7 e
HE R, 78 2 455 55 XE DL e AR A9 1] RS BUR A R
SRR BT R R R A

AR A 10 m® (IR, AT LA R — R B

F AR XS BB UR 5 5K o M ZEAR R i X, 226 1
A4~ 1000 m® (1978 St I Fid % 80 kW 1Y & HLAIL4, 7T
PAF=A A 24T 600 MWh FYHLRE. —> 8 m’ AYVA i
RERE = 500 m’ IR, AR R4 300 JCAYBA R}
. AN, AR EE = 35 m® FVA AR, T LR
A RIS AR 25 TR AR A 75 2R, ITT5 48 450 JG..

Hh E R P R A AR R D AR R
TR, AR AR TR AL K R, T
RHMLAL, ¥l s R AT DA I I, /NRE

160 F v 0
—o— HOR

140 F {2

120 44
g 100 | 16
g 80 1-8
¥ =
% sk {-10

40 F 1-12

20 F {-14

1 1 1 1 1 1 1 1 _16
2014 2015 2016 2017 2018 2019 2020 2021
ARy

B4 2014—2021 EhERMHBSMZESEEY

Fig. 4 Total production of biogas from rural biogas digesters in China from 2014 to 202

1 [25]

6L Y AEE q12
—o— HikH
410
33+ §_ 3
ks § %— 6
S 30+ S
= 1, ¥
1 tu
pac) m
r2ir § § 12 7
“’L
40
24 +
4-2
'L §§ N NN
2014 2015 2016 2017 2018 2019 2020 2021
Ay

B 5 2014—2021 £FHRERFMBSIR=SZES
Fig. 5 Total gas production of rural biogas projects in China from 2014 to 2021%"



74

7 RETR A B

H11E

AR AR E T DU T A Bs Ak . i, 45
W BAR T i iIsHE, & RS E R,

25 RFKPARE

251 KMHABBEHAFIH

KIHBEEZ TPUKAS | SR | Ve 2594

Stk AL KBRS ™ HEgeit, o E R AE L
PRI ) P s 0 A it B 55—, R B RE R K 85 8 2 7 Al
SR E A S0 A 6, B 7 FTANRY, 2014 4EFF IR
R BHREFK 88 19 223 2 B B2k B THR a3, R
(122 BB AE 2015 AF ARt — B L THE 5, i
JUAF R BH RE AR OK s R BH BB 22 3 B 1 5 2 i
I, 3 2 DR SR K BH RE AR 85 1K B RE T ) 22 3 3k 2]
— MRS, S HAFBREK

9000

8800

o]

(=)

(=3

(=)
T

8400

8200

8232.6
8000 |-

AT R PHAEHUK /(104 m?)

7800 @
7782.9

7 600 L L

252 HfRkHp

R K L A nT A, JoME R V5 YL, 3E T iaE e
b DX, AnAE AR TG FH A . ZEBE SR TV I & FL R 4
FEARAKIE AT . /NBISGAR K v AT Ry A i B A b T/
At I, ERANR H® A S, hE BT EE
ZHE 6 TRNARF AT 26.36 GW “T IR
HL 3, AR G B B T 400 205 AR . L 8
AT AR & AR RGN, 3l T S
S FEDEARBEHLAE 2025 4F iR 9 12 7,

K BH BB RE 5 = i I FH A7 BRI [R]85 4, 5 9 5 A
1 m® 59K B R RE R N AT LAY 2 2.25 BRI E
U8, 1 IR T R BE I R 00 T HE CO, 1R 2.277 ¢,
FELA 1 m® fA BH E g W5 5 nT LAYsZb 5.1235 ¢ CO,

8805.4

-
O 8735

8 623.7

8476.7

2014 2015

1 1
2016 2017 2018

o fy

2019

E 6 2000—2019 i [ERiTAPEAEMKEEERIER

Fig. 6 Use of solar water heater in rural areas in China from 2000 to 2019®"

240

@

232.59

230 -

4z 220
Iz

~

5 210 F

| 22296

®

227.94

222.27

213.58

(]
183.57

1
2014 2015

2016

2017 2018 2019
g

B 7 2014—2019 &£ ERF ARG ER™

Fig. 7 Ownership of solar cookers in rural areas of China from 2014 to 2019 "



%56 W FHE, & KGR BERT HEEAGEIR A RBUR . 18] 8551 0K 75
a00 | itk
—o— HARR 435
350
300 130
< 250 o
E 125 E_
= 200} o
2
150 | § 120
100 |
115
50 F §
NN BN EENEENEENN T
2017 2018 2019 2020 2021 2022

A

8 2017—2022 FHERRKEZRERFR™
Fig. 8 PV power generation in China from 2017 to 2022%”

HERC, BEARIAE ., H L SRR

JCAR A v i A B RAP R L BH L A BRI AL 1R
TR, AR IS 5 B2, LR A 2OE IR &
LR RIS R

3 RITEERFEREES KRR

KT EE IR FFERY 1) /R

AR RETRAY F AR IR R
AT BE VR A JE 1) F2 AR A B, T A2 4R R 1 S0 Ak
KRR, BARE T . Bk R, S5
AR B 2 F R RS AT . #7458 . BlOK S5k e 25 5 7=
A TG Y RETR, N2 AR Y LU, A G 2 T £
] A BR TR AR H o
3.1.2  RATREVRBLE B NS 58 %

Hh [ AR A BE IR A O s Fh 24, (0 R LRI
TEAE 535, B T HL 7 Fe A se 40, HAh RE IR R e 4
o AT B, AT B B AR R R RE IR, B IR RN
AL R R B R e o TR B, FE AR 2 2R AR IR T RE LU
JE A JE 4 N B, S EREVR T RE Y N B R 5, M

3.1
3.1.1

PR BC B it AN 5E 3
3.1.3  ARATRETR S AL RE BE N
AR A TS FH S AR R SRRV N B, R 2 R

Mo DX AT SR FHARS AT | 3858 ELMR IR , 15 YA A B85,
25 S HIOBE B0 A7 A (o RE ORI FHABCRAICR, AR AN 380,
BT IR S BRI RS AL

3.1.4  RATRRIE NS HIBEA 2

AT A Ry AT — AR 5 OE B RE TR A 2
MR 55, AEAC R R VR 1) 32 Ge g5 AR50 2 R R0 B 2 s s
T3, AT FRe ™ A s, A BRI T Y =
AT, RB RRRIH T A 5
32 ‘W’ B TRMBERZREITR
3.2.1  HRFLATREIEIG i K

FER I I 55 B8 5 A R v R R &R
KPARE . A= 4 5 AE AN H At vT AR BEVR, TR F R
FIHRFZE R o AN AT B SO, f A B
RN EN A WA AN - SR A U S I VA o
A B A R SR, 18215 Yy PR b ) B b % i A BH
AE. AW TREAFREIR, R SCILAR M AR IR M 4R (0 R S 4
BEOR IR +4 dE AR RE IR R, JLIE 623 e B Bl AR | i
SRR R R, R E “Brrh AT “Trakig” H bR S
B, Rl g it AR A A S b AN 3l 77 .
322 SEEBANTRE IR LA 5

S B A 7 A TE T B 2 AR VR A RS L
BN AL EE A DL AT AR R IR A A O ) B T il AR
ORISR AT K
FE A AR AR BH BB XL A5, A4l 2 8 T kb i Ji ) ok
I By e L AR R TR 0 4 T J o IS SR I T v D
S Y 25 RE VR IR 55 | T e YR B AL L RN B I
GRS, R AEAAT AT T iz N, IR ik
AT B RE R LAt 15



76 R RETR A I

H11E

323 $REEAF RRUR R AL AR

FEIR £ Z a5 (ki R Tl 2B 7= 5 Ak /v
LR IAEZTEEH) IR, BIAR R A R
P B ISR, i/ RATBETR” 5 “URTTRB IR (2
P OB U S A T R RE TR AR HE 2R 2 A A K E
RN AR BB IR R, SCRFREIR A S AT E AR,
KABE MBI ) B . IR 245 ) F4R 25 A 15 4L fig
PSR, B ] DK FORFEFF | SRER2  E 4
BL/INORE A I 5 TT AN 22 L R B s il B HRA
SR RRE . AR T IR N TR AL 2 L g, ]
DLk J 2= IO AR DA LA R AP L 2 Al A
324 AR A bR

R AZ IR AR F3 56 IR A AR, A4 ST AR 4 BR B 1Y
RO, TR AR BE IR Y Rl IRRE AR 4 IR B | 1 e s HE
MR A CRYIEG, G5 LN AR A B R 5 7 A T
EAMEEZRRAEG, S Tl F s A
FEoA A A R Bl 1 T 2 A58 B R DA R Ll Ak R 4
ARWS5, BUEAESARKT A4 B 2. FRAE
TR A BT R I RO AR R IR R SR I A, FEHK
SEAZ SRR IRARXE B T RIS 00, $R 581 vl HE
(1) 22 R B AMR X, AN v] A R IR A g B,
M AR AP RE

4 Zig

[ AR RE TR B 24, A% G2 RE IR i 953
REURIIC . A FHH BB AR R, BA ¥5 Je g
AU, RIRAE G 2 K KA I R
FL 7 OB R s S B AR AR, W] A 2R 37
AR, RFRK IR AR b P IR A0 R D,
RS AR R B AR N R BH RESL IR &
oA FOIR K RS2 T P

TEARFRACKFT REWR A e R v, e ML HEre
S HAT 5 YR RE PR Ak 228D, KA L RBHAE . K
B TR KRR T RE I AT 32, X
SE Y 1 RE IR A A 5 BATT I AR R I3 AT XL
B H b, BE W Wl /0 X PR 85  R W, [ AR A ik
T

AT REV R P DB — M T H 22 55 8 i B A A5 3
SRS MR AT, A A SO AR Hh I AR RE IR A i
S T BT AILIE, TR IR X 7 b R TR LA R A
REEE ST, AR BEIERL B 5C T H AR A LK

JUREH, A IR A5 T AR

S 30k

(1]

(2]

(3]

(4]

(5]

(8]

NAUMANN M, RUDOLPH D. Conceptualizing rural energy
transitions: energizing rural studies, ruralizing energy research
[J]. Journal of rural studies, 2020, 73: 97-104. DOI: 10.1016/j.
jrurstud.2019.12.011.

FE, R, WA R, AL R SR AR R BE BT R R Y
% [J]. Bl B8, 2023(3) : 10-12. DOIL: 10.3969/j.issn.
1007-3574.2023.03.005.

WANG T, LING Y B, XIE F H, et al. Thinking on the
development and utilization of rural energy in Xinjiang [J].
Xinjiang agricultural science and technology, 2023(3) : 10-12.
DOLI: 10.3969/j.issn.1007-3574.2023.03.005.

WAL k. TR A B T K R AR e ) B IR (R A AR
PPCOKFI TR ) (1], AR, 2022, 44(4): 162.

SHU C L. Research on environmental problems in hydraulic

5t

engineering construction from the perspective of engineering
ethics-comments on hydraulic engineering ethics [J]. Yellow
river, 2022, 44(4): 162.

INES, W&, IR0, 5. FRERAS AR AR IR BT S ) IR
LI A E Al % 24 4z, 2020, 25(8): 163-173. DOIL: 10.
11841/j.issn.1007-4333.2020.08.16.

SUN R N, YANG M, SU J, et al. Current situation of rural
energy development and its development and utilization modes in
China [J]. Journal of China Agricultural University, 2020, 25(8):
163-173. DOLI: 10.11841/.issn.1007-4333.2020.08.16.

LIJ L, CHEN C, LIU H X. Transition from non-commercial to
commercial energy in rural China: insights from the accessibility
and affordability [J]. Energy policy, 2019, 127: 392-403. DOLI: 10.
1016/j.enpol.2018.12.022.

ERG R, b EGHAES 2022 [M]. JbE: P E SRR,
2022.

National Bureau of Statistics. China statistical yearbook 2022
[M]. Beijing: China Statistical Publishing House, 2022.

IVEIE. RRF—— | AR K LR [T]. SROBVIOKRIRH,
2011(5): 210-211. DOIL: 10.3969/j.issn.1007-7596.2011.05.110.

SUN Y F. Energy—comparison of thermal power, nuclear power

and hydropower [J]. Heilongjiang science and technology of
water conservancy, 2011(5): 210-211. DOI: 10.3969/j.issn.1007-
7596.2011.05.110.

B, HIIAT. SRR K R REIREL A b 1 A ZS PR RSN R L
SMr LI, KA K BHFSE, 2006, 6(5): 27-30. DOI: 10.3969/j.issn
1671-1408.2006.05.006.

LI XY, YANG L X. Comparative analysis of eco-environmental
effect in energy conversion between coal and hydropower [J].
Water resources development research, 2006, 6(5): 27-30. DOI:
10.3969/j.issn.1671-1408.2006.05.006.

L 22, AR, BLEA. X TR WAl < RIRRR
MGG BT BESE (T, b EMLEMLER, 2007(3): 41-44,
DOI: 10.3969/j.issn.1005-2852.2007.03.008.

MA Y L, WU Q L, ZHAO R M. Determination of gas


https://doi.org/10.1016/j.jrurstud.2019.12.011
https://doi.org/10.1016/j.jrurstud.2019.12.011
https://doi.org/10.1016/j.jrurstud.2019.12.011
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.3969/j.issn.1007-3574.2023.03.005
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.11841/j.issn.1007-4333.2020.08.16
https://doi.org/10.1016/j.enpol.2018.12.022
https://doi.org/10.1016/j.enpol.2018.12.022
https://doi.org/10.1016/j.enpol.2018.12.022
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1007-7596.2011.05.110
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1671-1408.2006.05.006
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008

5% 6 30

TR, %

“WUK” FBR T E AR BRI A R ER

[ 81 5 % 5 77

[11]

[12]

[13]

[14]

[17]

(18]

chromatography analytical method standards applied to artificial
coal gas, liquefied petroleum gas and natural gas [J]. China
instrumentation, 2007(3): 41-44. DOL: 10.3969/j.issn.1005-2852.
2007.03.008.

R, EH UL AT R A AL 2R
Hxs 9], 4 ARk, 2009(15): 150-170.

YUAN J B, WANG Y M. Unsafe combustion of artificial gas,
natural gas and liquefied petroleum gas and its countermeasures
[J]. Modern Science, 2009(15): 150-170.

TROLEE, BB, R, A5 AR R AR T Bk e B AR B X 5
[J]. BREERL £ 5T, 2021, 34(9): 2065-2075. DOI: 10.13198/.
issn.1001-6929.2021.05.22.

ZHANG B L, LU L H, WU J, et al. Rural household carbon-peak
path and countermeasures [J]. Research of environmental
sciences, 2021, 34(9) : 2065-2075. DOIL: 10.13198/j.issn.1001-
6929.2021.05.22.

rhie N R A [ A B R & A . P [ & @il ge it AR
(M. b s o R i, 2021,

Ministry of Housing and Urban-Rural Development, PRC. China
urban-rural construction statistical yearbook [M]. Beijing:
Beijing China Planning Publishing House, 2021.

B, 2R I SRR s T AT GRS LI B
%N, 2018, 16(23): 75-78,80. DOI: 10.16661/j.cnki.1672-
3791.2018.23.075.

JU S, LI H X. Analysis of operating economic benefits of gas-
fired and coal-fired boilers [J]. Science & technology information,
2018, 16(23): 75-78,80. DOIL: 10.16661/j.cnki.1672-3791.2018.
23.075.

XUSRPE. op E b7 8 v HERGR oM O RS T AT
7t [D]. Kt WL Tl K2, 2014,

LIU H Y. Feasibility study of fuel-switching projects from coal-
fired to gas-fired for district heating system in the northern of
China [D]. Tianjin: Hebei University of Technology, 2014.

F . NEIRRBES SRR RIS [, 537, 1999,
19(5): 44-48. DOL: 10.3969/j.issn.1000-4416.1999.05.014.
WANG L H. On changing coal into gas for boiler [J]. Gas & heat,
1999, 19(5): 44-48. DOL: 10.3969/j.issn.1000-4416.1999.05.014.
ZERRIR. RSB R b O PR ORI RERS MR [T, Bl
HL {5 &, 2015(18): 79-80. DOI: 10.3969/j.issn.1671-0797.2015.
18.046.

LI L J. Discussion on environmental protection and energy
saving measures of gas boiler replacing coal boiler [J].
Mechanical & electrical information, 2015(18): 79-80. DOI: 10.
3969/j.issn.1671-0797.2015.18.046.

X SR TR, BROFIL. 1) A6 ) o AR IR A 25 1] 231 KR R g 43 #
(1. MOk 25, 2019(5): 75-79. DOL: 10.13691/j.cnki.cn23-
1539/£.2019.05.020.

ZHAO S Y, GENG L M. Analysis of spatial distribution and
utilization potential of biomass energy in China [J]. China
forestry economics, 2019(5): 75-79. DOIL: 10.13691/j.cnki.cn23-
1539/£.2019.05.020.

I, ANl B O AR B S S R =R (0], Bt
AL B2, 2020, 48(6) : 120-124, 134. DOI: 10.3969/j.issn.
1001-3601.2020.06.028.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

WANG Q. Consumption influential factors of firewood energy in
karst rural area with different rocky desertification levels [J].
Guizhou agricultural sciences, 2020, 48(6): 120-124, 134. DOI:
10.3969/.issn.1001-3601.2020.06.028.

X e, BB 1l DX AR 8 A ) S RE IR Bl B H e D %
W —— LA SRS AT o ) [I]. s E A0l BER 55 X R, 2019,
40(11): 200-206. DOLI: 10.7621/cjarrp.1005-9121.20191125.

LIU Z X. Study on traditional consumption on biomass energy in
rural area of Beijing-Tianjin-Hebei region and influencing
factors: evidence from firewood and straw [J] Chinese journal of
agricultural resources and regional planning, 2019, 40(11): 200-
206. DOI: 10.7621/cjarrp.1005-9121.20191125.

RS, XU PN, AR, FETROUA Y B SR X R A
WS B R S —— AR I8 R L H AR R X R
) [I]. Mol 2 5% 1] 55, 2015, 35(5): 412-417. DOL: 10.3969/j.
issn.1005-9709.2015.05.006.

SONG S, LIU Q B, WEN Y L. Analysis on influencing factors to
firewood consumption of households in nature reserve adjacent
community from the perspective of utility: a case study of
Qinling Taibai nature reserve [J]. Issues of forestry economics,
2015, 35(5) : 412-417. DOL: 10.3969/j.issn.1005-9709.2015.05.
006.

RS B K e T M X A A AR S AR AR IR Y A 2
GUIHR—UTT B RR A A AR RAE I e IR Hi5e
B (], ZIEBFSE, 2019(5): 78-81. DOIL: 10.3969/.issn.
1003-0670.2019.05.013.

CHEN F X. Ecological and economic exploration of non-
fuelwood alternative energy in rural areas with severe soil erosion
in southern China: a case study of non-fuelwood alternative
energy for farmers in Lukang biogas cooperative in Changting
county [J]. Development research, 2019(5) : 78-81. DOL: 10.
3969/.issn.1003-0670.2019.05.013.

DS, AR 0T, RIS, 45, TR AT RRIF R R B0 5 R ke
B[], R EEEVE, 2019, 41(2): 37-43,24. DOI: 10.3969/j.issn.
1003-2355.2019.02.008.

LUO G L, ZHANG J X, GUO X P, et al. China's rural energy
development status and future prospects [J]. Energy of China,
2019, 41(2): 37-43,24. DOIL: 10.3969/j.issn.1003-2355.2019.02.
008.

SR AR T A BE IR R R BUR KO SRAFSE (11, s Al
2020, 14(5): 154-161. DOI: 10.19415/j.cnki.1673-890x.2020.05.
078.

JIN Y K. Research on development status and countermeasures
of rural renewable energy [J]. South China agriculture, 2020,
14(5): 154-161. DOI: 10.19415/j.cnki.1673-890x.2020.05.078.
FRORER. TT B AR A T B AU S i A A 2 B AR )
R—— ARG R (], S K P4, 2019,
31(2): 12-15. DOL: 10.3969/j.issn.1002-2651.2019.02.003.
CHEN F X. Initial study on the eco-economic benefit on the
replacement of firewood by biogas & electricity in Changting
county: case study in Lvkang biogas cooperatives [J].
Subtropical soil and water conservation, 2019, 31(2): 12-15. DOI:
10.3969/j.issn.1002-2651.2019.02.003.

BT . R ARHA TR BAT W BB S A7 7E ] 3 #r


https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.3969/j.issn.1005-2852.2007.03.008
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.13198/j.issn.1001-6929.2021.05.22
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.16661/j.cnki.1672-3791.2018.23.075
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1000-4416.1999.05.014
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.3969/j.issn.1671-0797.2015.18.046
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.13691/j.cnki.cn23-1539/f.2019.05.020
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.3969/j.issn.1001-3601.2020.06.028
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.7621/cjarrp.1005-9121.20191125
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1005-9709.2015.05.006
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-0670.2019.05.013
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.3969/j.issn.1003-2355.2019.02.008
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.19415/j.cnki.1673-890x.2020.05.078
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003
https://doi.org/10.3969/j.issn.1002-2651.2019.02.003

78

7 RETR A B

H11E

[27]

[29]

[31]

AR TR A M B S 3380 J14 [EB/OL]. (2021-02-02)
[2024-07-30]. https://www.chyxx.com/industry/202102/928737.
html.

Zhiyan Consulting. Analysis of the construction status and
existing problems of China's rural biogas construction industry:

the number of rural household biogas digesters exceeds 33.8

million [EB/OLJ. (2021-02-02) [2024-07-30]. https:/www.

chyxx.com/industry/202102/928737.html.

Wi, 2R AL AT . TR A A R VR A 70 A e A AR L TR B 1L
(], £alr % J 542l 2022(4): 37-40. DOT: 10.3969/j.issn.1006-
690X.2022.04.013.

YANG B, L1 Y Q. Current situation, difficulties and suggestions
on the transition development of rural energy in China [J].
Agricultural development and finance, 2022(4): 37-40. DOL: 10.
3969/j.issn.1006-690X.2022.04.013.

W EOT, A8, BT, . s iRl eI Bk | A7
TERBE S R (1], 40l TARHR, 2021, 41(14): 46-47.
DOI: 10.16815/j.cnki.11-5436/5.2021.14.028.

ZENG H F, LI C, ZHAO B X, et al. Current situation, existing
problems and development measures of rural energy construction
in Baoshan, Yunnan Province [J]. Agricultural engineering
technology, 2021, 41(14): 46-47. DOL: 10.16815/j.cnki.11-5436/
$.2021.14.028.

B 4. ARHHESRBUR, USRS (1], 4l TR A
GETBEUET ), 2008(5): 15-18. DOI: 10.3969/.issn.1673-5404-C.
2008.05.006.

HU G Q. Development status, problems and countermeasures of
rural biogas [J]. Agricultural engineering technology (new
energy industry), 2008(5): 15-18. DOI: 10.3969/j.issn.1673-5404-
C.2008.05.006.

LI Z S, ZHANG G Q, LI D M, et al. Application and
development of solar energy in building industry and its
prospects in China [J]. Energy policy, 2007, 35(8): 4121-4127.
DOI: 10.1016/j.enpol.2007.02.006.

BHEE . 2020 £F [ A A A B AR B ISR A BL 4 143
[EB/OL]. (2021-02-03) [2024-07-30]. https://baijiahao.baidu.
com/s?id=1690639922278312257.

Zhiyan Consulting. Statistical analysis of the utilization of solar
energy resources in rural China in 2020 [ EB/OL]. (2021-02-03)
[2024-07-30]. https:/baijiahao.baidu.com/s?id=1690639922278
312257.

B v R R SR BE RE IR 2% 55 T T AT PR AR RE IR T RS
PP [D]. H: 22 Mk, 2020.

HONG Z G. Assessment of energy consumption and energy
saving potential of clean renewable energy in rural China [J].
Gansu: Lanzhou University, 2020.

rHEEME ST BE. YR 5 4iRE RSk (% )8 [EB/OL]. (2022-11-
08) [2024-07-30]. https://mp.weixin.qq.com/s/4AK7HthX6V2E87
RCamBgwvQ.

China Energy Media Research Institute. Photovoltaic leads the

[33]

[34]

[35]

[36]

green development of energy [ EB/OL]. (2022-11-08) [2024-07-
30]. https://mp.weixin.qq.com/s/4K7HfhX6V2E87RCamBgwvQ.
HBAR, X AR, TP EDGIR R B IR 25 43010 | S 4a S &
WS (1], A ARBEAAAR, 2022, 37(5): 1338-1351. DOI: 10.
31497/zrzyxb.20220516.

HAN M Y, XIONG J, LIU W D. Spatio-temporal distribution,

competitive development and emission reduction of China's

photovoltaic power generation [J]. Journal of natural resources,
2022, 37(5): 1338-1351. DOI: 10.31497/zrzyxb.20220516.
Xz AR BE BT AT REHERCR B9 2087 (7], AT
S AR, 2021(11): 118-119.

LIU Z Y. Analysis of energy saving and emission reduction
effect of rural solar energy resources utilization [J]. Rural
practical technology, 2021(11): 118-119.

ARIDERR, JTISWL, ZER IR, A5 FRE A R BH AR BT IEURI A e
HEROR B [J]. T4 I, 2010, 28(3): 93-98. DOI: 10.
3969/j.issn.1671-5292.2010.03.021.

ZOU X X, WAN Y F, LI Y E, et al. The effect of energy-saving
and emission reduction of solar energy resource utilization in
rural areas of China [J]. Renewable energy, 2010, 28(3): 93-98.
DOI: 10.3969/j.issn.1671-5292.2010.03.021.

KT, B4, WAL, 5. s MARNRRIEZ TR R
W5 T U B A RE R ST (7). P IEE R, 2022,
40(4): 55-60. DOI: 10.20022/j.cnki.1000-1166.2022040055.
SONG R P, HU H Q, HUANG J X, et al. Diversified
development and construction of rural energy in Yunnan Province:
based on the survey of biogas energy use in Songming [J]. China
biogas, 2022, 40( 4) : 55-60. DOI: 10.20022/j.cnki.1000-1166.
2022040055.

EE B

FHEBEEE)
1996-, 4, Al 4=, N E R A Y35 T
{ (e-mail )3182319334@qq.com,

FFEGEfFEE)
1967-, 2, #5%, WS, FEMNFAR A YR
e SRR TR RHF TAE (e-mail )y f6709@

sina.coms,

FE
KT
1965-, 55, BF5E 04, T, RN R A YT ie 5 004 TR AR
F T4 (e-mail ) wootichang@163.com,

5
>\.
N
=

(i HEY


https://www.chyxx.com/industry/202102/928737.html
https://www.chyxx.com/industry/202102/928737.html
https://www.chyxx.com/industry/202102/928737.html
https://www.chyxx.com/industry/202102/928737.html
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.3969/j.issn.1006-690X.2022.04.013
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.16815/j.cnki.11-5436/s.2021.14.028
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.3969/j.issn.1673-5404-C.2008.05.006
https://doi.org/10.1016/j.enpol.2007.02.006
https://doi.org/10.1016/j.enpol.2007.02.006
https://baijiahao.baidu.com/s?id=1690639922278312257
https://baijiahao.baidu.com/s?id=1690639922278312257
https://baijiahao.baidu.com/s?id=1690639922278312257
https://baijiahao.baidu.com/s?id=1690639922278312257
https://mp.weixin.qq.com/s/4K7HfhX6V2E87RCamBgwvQ
https://mp.weixin.qq.com/s/4K7HfhX6V2E87RCamBgwvQ
https://mp.weixin.qq.com/s/4K7HfhX6V2E87RCamBgwvQ
https://doi.org/10.31497/zrzyxb.20220516
https://doi.org/10.31497/zrzyxb.20220516
https://doi.org/10.31497/zrzyxb.20220516
https://doi.org/10.31497/zrzyxb.20220516
https://doi.org/10.31497/zrzyxb.20220516
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.3969/j.issn.1671-5292.2010.03.021
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
https://doi.org/10.20022/j.cnki.1000-1166.2022040055
mailto:3182319334@qq.com
mailto:yf6709@sina.com
mailto:yf6709@sina.com
mailto:wootichang@163.com

	0 引言
	1 农村能源
	1.1 农村能源的含义
	1.2 中国农村能源发展历史

	2 中国农村能源使用分析
	2.1 农村用电情况
	2.2 农村燃气
	2.3 农村薪柴
	2.4 农村沼气
	2.5 农村太阳能
	2.5.1 太阳能光热利用
	2.5.2 光伏发电


	3 农村能源存在的问题与发展对策
	3.1 农村能源存在的问题
	3.1.1 农村能源的主体意识不强
	3.1.2 农村能源配套设施不够完善
	3.1.3 农村能源商品化程度不普及
	3.1.4 农村能源人均用能不足

	3.2 “双碳”目标下农村能源发展对策
	3.2.1 提升农村能源清洁化水平
	3.2.2 完善农村能源基础设施
	3.2.3 提高农村能源的商品化程度
	3.2.4 提高农村人均用能


	4 结论
	参考文献

