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Prediction on the energy consumption and coal demand of China in 2025

XIE Heping' ,WU Lixin® ,ZHENG Dezhi’

(1. Institute of Deep Earth Sciences and Green Energy ,Shenzhen University ,Shenzhen 518060, China; 2. Planning and Design Research Institute of Coal In-
dustry Co. ,Lid. ,Beijing 100120, China)

Abstract ; Coal is still the most important energy resource in China for a long time. In order to predict China’ s energy
consumption structure , especially coal consumption demand for guiding the coal industry development,this paper sys-
tematically analyzes the characteristics and trend of economic development, total and individual sub-energy consump-
tion and the elastic coefficient of energy consumption in China in the past 20 years,then the stages of economic devel-
opment, the consumption and elastic coefficient of energy are divided according to their changes. The elasticity coeffi-
cient method is used to forecast China’ s total energy consumption demand in 2025. The concept of Incremental Contri-
bution Value of Sub-energy (ICVS,i. e. contribution value of sub-energy consumption increment to elasticity coeffi-
cient) and its formula are put forward to predict the consumption demand of coal, oil, gas and non-fossil energy in

2025. It shows that China’ s economic development can be divided into three stages during the period between the
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years of 2000 and 2018, which includes scale-speed period , medium-to-high-speed growth period and quality-efficiency
period. Total consumption of energy can be divided into three stages:extensive development of energy intensive heavy
industry , transition from extensive development to high quality development,and new normal high quality development.
The elasticity coefficient of energy consumption and contribution value of sub-energy consumption increment also show
three stages. According to the study,the demand of China’ s energy consumption in 2025 will be 5.5 to 5. 6 billion
tons of coal equivalent,among which, coal , petroleum , natural gas and non-fossil energy consumption demand are 2. 8-
2.9 billion tons of coal equivalent,1. 1 billion tons of coal equivalent,0. 6 billion tons of coal equivalent and 1.0 bil-
lion tons of coal equivalent,accounting for 50% —52% ,20% ,11% and 18% of total energy consumption respectively.
China’ s energy structure will be further optimized in next five years. Proportion of coal declined from 72.5% in 2007,
t0 59% in 2018 and will be 50% —52% in 2025 while the non-fossil energy increases from 14.3% in 2018 to 18% in
2025.

Key words :economic growth;elastic coefficient of energy consumption ;Incremental Contribution Value of Sub-energy

(ICVS) ;coal demand
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Fig. 1

Changes of China’ s gross domestic product ( GDP) from 2000 to 2018 and the prediction for 2019—2025

F1 2000—2011 FHEERERE(GDP) TR (ERGIHH )
Table 1 Changes of China’s gross domestic product ( GDP)from 2000 to 2011 ( According to National

Bureau of Statistics

[15-16] )

Sz 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4 2006 4F 2007 4F 2008 4F 2009 4 2010 4F 2011 4F
e
B/ ALt 100 280. 1 110 863.1 121 717.4 137 422.0 161 840.2 187 318.9 219 438.5 270 092.3 319 244.6 348 517.7 412 119.3 487 940.2
WA/ % 8.5 8.3 9.1 10.0 10. 1 11. 4 12.7 14.2 9.7 9.4 10.6 9.6
£2 2012—2018 FHEEMNESE(CDP) B (BRFITHE)
Table 2 Changes of China’s gross domestic product (GDP) from 2012 to 2018 ( According to National
Bureau of Statistics!*™%?)
i 2012 4 2013 4F 2014 4F 2015 4 2016 4F 2017 4F 2018 4
o
[i‘?:jngiu 538 580.0 592 963.2 641 280. 6 685 992.9 740 060. 8 820 754.3 900 309. 5
{E/4¢.78
e/ % 7.9 7.8 7.3 6.9 6.7 6.8 6.6
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Table 3 Changes of energy consumption and structure in China from 2000 to 2011 ( According to National

Bureau of Statistics

[19] )

WA 2000 4F 2001 4F 2002 4F 2003 4 2004 4 2005 4 2006 4F 2007 4F 2008 4F 2009 4 2010 4 2011 4F
S HRRACFRUERE 14,7 15.6 17.0 19.7 23.0 26. 1 28.6 31.1 32.1 33.6 36. 1 38.7
BN o
4/ % 450 5.8 9.00 16.20 16.80 13.50 9.60 8.70  2.90 480  7.30  7.30
Wi R/ AL AR 1001 10.6 11.6 13.8 16.2 18.9 20.7 22.6 22,9  24.1 25.0 27.2
oy
di /% 68.50 68.00 68.50 70.20 70.20 72.40 72.40 72.50 71.50 71.60 69.20  70.20
o HEAC AREE 3.2 3.3 3.6 4.0 4.6 4.7 5.0 5.3 5.4 5.5 6.3 6.5
1
it/ % 22.00 21.20 21.00 20.10 19.90 17.80 17.50 17.00 16.70 16.40 17.40  16.80
Fah TH A L ARMERE 0.3 0.4 0.4 0.5 0.5 0.6 0.8 0.9 1.1 1.2 1.4 1.8
72U
/% 2,20 240  2.30  2.30 2.30 240 2,70  3.00 3.40 3.50 4.00 4.60
ke K% THEACURRMER 11 1.3 1.4 1.5 1.8 1.9 2.1 2.3 2.7 2.9 3.4 3.3
A KUHL
/% 7.30 8.40 820 7.40 7.60 7.40  7.40 7.50  8.40 850  9.40  8.40
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Fig.2 Changes of energy consumption in China from 2000 to 2018 and prediction for 2019—2025 ( According to

National Bureau of Statistics'**?)
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Table 4 Changes of the elasticity coefficient of energy consumption in China from 2000 to 2011 ( According to National

Bureau of Statistics!??)

Ay 2000 4£ 2001 4F 2002 4£ 2003 4F 2004 4E 2005 4F 2006 4F 2007 4F 2008 4F 2009 4F 2010 4F 2011 4
RER IS 2Rtk R4 0.54 0.70 0.99 1.62 1.67 1.18 0.76 0.61 0.30 0.51 0. 69 0.77
SEIMEL: 2k B 2019—20254F
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Fig. 3 Changes of the elasticity coefficient of energy consumption in China from 2000 to 2018 and prediction for 2019—2025

(According to National Bureau of Statistics

[20] )
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Table S Changes of the elasticity coefficient of individual sub-energy consumption

REPIEAL 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F 2007 4F 2008 4 2009 4F 2010 4F 2011 4F

o/ 0.17  0.61 1.08 1.91 1.67 .50 0.76  0.62  0.16  0.53  0.35 0.92

At 0.82  0.24  0.88 1.12 .55 0.13 0.6l 0.40  0.12 0.3l 1.31 0.38

PN St 1.77 1.86  0.49 1.62 1.67 1.62 1.83 1.46 .72 0.8 213 2.44

K B HL X 3.45 2.63 0.71 0.49 1.98 0.92 0.76 0.72 1.58 0.65 .76 -0.43
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Fig. 4 Elasticity coefficients of individual sub-energy consu-

mption ( According to National Bureau of Statistics'"®!)
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Table 6 Changes of energy consumption and structure in China from 2012 to 2018 ( According to National

Bureau of Statistics'”’)

BIigE| 2012 4F 2013 4F 2014 4 2015 4F 2016 4 2017 4F 2018 4
s o AR/ AL AR 40.2 41.7 42.6 43.0 43.6 44.9 46.4
REUR B

Ha /% 3.90 3.70 2.10 1.00 1. 40 3.00 3.30

Wits TP/ AL bR 27.5 28.1 27.9 27.4 27.0 27.1 27.4
/% 68. 50 67. 40 65. 60 63.70 62. 00 60. 40 59. 00

ey W /A v FRUEME 6.8 7.1 7.4 7.9 8.0 8.4 8.8

i

/% 17. 00 17. 10 17. 40 18.30 18.30 18. 80 18.90

) TE /A ¢ BRI 1.9 2.2 2.4 2.5 2.8 3.1 3.6

KIRA,

/% 4. 380 5.30 5.70 5.90 6. 40 7.00 7.80

THER /AL ¢ AR 3.9 4.3 4.8 5.2 5.8 6.2 6.6

A L K i

/% 9.70 10. 20 11.30 12.10 13.30 13. 80 14. 30

®7 2012—2018 ERERFHHBMERMTL (BRFEITHE™)
Table 7 Changes of elasticity coefficient of energy consumption in China from 2012 to 2018 ( According to National

Bureau of Statistics'*?)

My 2012 4F 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F 2018 4E

REVRIH 2 1k R 4L 0.49 0.47 0.29 0.14 0.21 0.42 0.51
&8 2012—2018 FESFHEIRHBEERH TN
Table 8 Changes of elasticity coefficient of individual sub-energy consumption from 2012 to 2018

RERS 2012 4 2013 4 2014 4 2015 4 2016 4 2017 4f 2018 4
P 0.18 0.26 -0.08 -0.28 -0.19 0.03 0.16
A 0.65 0.55 0.54 0.90 0.21 0.84 0.61
KIKA 1.07 1.86 1.35 0.65 1.49 1.84 2.31
KL R HL RHL 2.53 1.16 1.80 1.18 1.71 0.99 1.09
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Table 9 Energy consumption demand of China in 2025 predicted by the elasticity coefficient method
FH 2018 AEREVERIN 9% TR 3 I P A AU 3 T AR 2025 AEF/
it
/AL R E PR % EE ¢ (2019—2025 4F) 12+ BRfEAE
58! 46.4 6 0.45 7 55.91
52 46.4 6 0.40 7 54.78
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Fig. 5 Contribution values of sub-energy increments
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Table 10 Changes of contribution values of sub-energy increments from 2000—2011
i 2000 4F 2001 4F 2002 4F 2003 4 2004 4 2005 4 2006 4F 2007 4F 2008 4= 2009 4F 2010 4F 2011 4F
REVSIA 2o R AL 0.54 0.7 0.99 .62 1.67 1.18 0.76 0.61 0.3 0.51 0. 69 0.77
e 0.12 0.4 073 1.31 1.17  1.05 0.55 0. 45 0.11 0.38 0.25 0.65
A 0.18 005 0.19 024 031 0.03 0.11 0. 07 0. 02 0.05 0.21 0.07
KKK 0.04 0.04 0.0 004 0.04 004 0. 04 0. 04 0.05 0.03 0.07 0.10
KHL BHL XU 0.21 0.19 0.06 0.04 0.15 0.07 0.06 0.05 0.12 0.05 0.15  -0.04
F11 2012—2018 F o peRIGERMETK
Table 11 Changes of contribution values of sub-energy increments from 2012—2018
S gE| 2012 4 2013 4 2014 4 2015 4F 2016 4E 2017 4 2018 4E
HEVRIA 2ok R AL 0.49 0.47 0.29 0.14 0.21 0.42 0.51
I 0.12 0.18 -0.05 -0.19 -0.13 0. 02 0.09
A 0.11 0.09 0.09 0.16 0. 04 0.15 0.11
KRR 0.05 0. 09 0.07 0. 04 0. 09 0.12 0.16
JKHL B K 0.21 0.11 0.18 0.13 0.21 0.13 0.15

3.2.3 553 BB (2019—2025 4E) 43 HE I 18 & 51wk
{EL T

(1) AEHERE U5 5 TRk A T

TG SEA KM B R h A T kR
R eI & RS H B k2P S5 R R B A
A BB A KRS 45 R TR 1Y & O mk (A H
TR

AT TR AR AR e U HJR I 7 a R
—ERFETE 0. 1 2247, T00 AR ok — B i 19, A il 34 o
GUERE FEAR R S 2025 4F STER AR 4EHR7E 0. 1
KA.

TR 5 TR (A R, T A KR A3
S TTEEA A VR AT B, AR 4 AL Bl o7 2k B 2025
AERIR G TTBECS 0. 11 ~0. 13,

A A BB IR Y i DT ERE AR R LTS AR
2030 4FHIBEVRAH SCH AR K& Az Bt ok 28 1 ] e 1 41K
(R T LA B e D 4 82 S A AR Al A B TR 1 & R TN
2025 AEAEA A AR R G B DR EL A Ak SRl K R &
FRMMERS R, AR RS S 7L T 2025 4FE A
RERYE R DTBR{EN 0. 15 ~0. 16,

(2) JE e 3t i B kAR T

JHE T 14 B DT 37 BB R 2% B T SR AR A A
EREIR A SR SE M B, [ s 8 T SJ2 v ] i) Al
REUR, RO B RN S 43 [ R 26 0% & Je i e TR R o 1 75
K, 7 EATM R AR RS H L AR A e &
JREVE T, TR e 3 DURRAEL . 5 RS RE TR 2 i

P RE AR DL S ORI AR A R IR A
DT HRAE T A DT R ) e R R B /NS ) 15 8 1
ST 2025 AR B R DTRRE (2 12) .

12 AEAEFRT 2025 £&5EERIESE T ERN
Table 12 Prediction of the contribution values of individual

sub-energy increment in 2025 under different scenarios

REURIH 2 it SRR ARAREIR M

L5 S, ;

MRS suEkE  EEoTEME M TER(E STMRM(E
5=l 0.45 0.1 0.11 0.15 0.09
52 0.40 0.1 0.13 0.16 0.01

eI R DTk = RRURTH b R Ak - HoAh
REVR (A RARR ARb ) B siEk(E  (2)
fae 1. R TR 2 bk R AR R LA R VR
DURRAE e /IN 75 S e 1 DR A e RAEL
15 50 2 RETRTH 28 s e R AR/ A R U Y i
TR B de AT, 75 20 A5 14 o DOk (B 19 Fe /ML
3.3 HESSEEESTRERTN
FRAR FIRAHT LA K 3. 2.3 A5 s i 5, o
B 43 BER T 2 AT R4 T A0 M A E
3.3.1 ARfbARBI Ak R R R T
(1) A A TR A& B A b
2000—2018 4F, H EIEfb A AR IR T K AR AR FR
E PRI (6 (a) ), JUHIE 2007 4E LUK, H [ AH4E
AT T AR REIE H K & R LRI (T F A AR IR A&
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P59 i1 IX. e KL AT F A REVR T B M b 2000 4E 2017 4F
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5/ % 11. 41 15.82
" TH Bt/ 1 T W 2 21.5 38.2
2 3|
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TH B/ B 7 Y 4.0 8.8
3 T ERZ g 7 2
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Table 14 Prediction of energy demand in China in 2025 under different scenarios

2018 AErENEY  BUMRENN  AEDR R

2025 AFREVRIN P B 2025 AEATREVRTH 9%

2025 EArREIRTY O H

1 5 . ) ) . o

W fC bR el R B TR /AL ¢ AR B/ R /A CARIELE %

b T 1 6.6 0.45 0.15 9.51 3.17 9.77 17.5

T2 6.6 0.40 0.16 8.38 3.35 9.95 18.2

o 51 8. 80 0.45 0.10 9.51 2.11 10.91 19.5

il

T2 8.8 0. 40 0.10 8.38 2.10 10. 90 19.9

Fan 51 3.60 0.45 0.11 9.51 2.32 5.92 10. 6
AT

T2 3.6 0.40 0.13 8.38 2.72 6.32 11.5

bt i 27.4 0.45 0.09 9.51 1. 90 29.30 52.4

" TE5 2 27.4 0.40 0.01 8.38 0.21 27.61 50. 4

3.3.2  PEAIIMRAR I BB K T
(1) v EA R AR S RE TR 2 AR
2000—2018 4F, H [E A7 i T 9% i O FF AR 1
K(E 6(b)), H 2000 41 3.2 12 t b5 ifE B &=
2018 4FEY 8. 8 fZ e AnfEME 3G K 1 2, MRARS
T 2h ARt 2000 4EAY 0. 3 42 t bR
E 2018 41 3.6 12 t bruEMSE, K 10 52 (A
6(c))o
(Z)TW'I*ETEPE?Hﬂﬂ%ﬁkﬁﬁﬁd??ﬁ%ﬁiﬂﬂ
ot 1:2025 45, BEURIH 2% 9 R4k 0. 45, A
R TIRREL A 0. 1, KRS A1 STmkE 0 0. 11, 10
2025 FFATIMTH BN 1142 ¢ bRUESRE, KIRRIE TR 6 12t
FrRuEsE, 4350 b BRI 9% B Y 19. 5% ,10. 6%
T 5% 2:2025 4F  BERIH 2 P R4 0. 4, A
B oTER (A 0. 1, RARAH S oTmkE o 0. 13, 1]

2025 4FEAIHTEBE 11 A2 bR UESE, RARRIH 3% 6. 3
10t FRfERE, 23 B G BE TR M # S B 1Y 19.9%
11.5% (% 14) .

ZEA T AN TR S D45 5, 2025 44 T T 2%
ToRZN 11 A2 bR 22 A7, o5 RE VBN 2% B 0
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2016 4FE%ESE 3 a LTI K, 2017—2018 4F XK B
EHK,
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755 12025 4F, B VR IE 2 i R4k 0. 45, Bk 1
O E 0. 09, W 2025 445 e 28 75 2k M 29. 3 4Lt
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Fiae 2:2025 4F, BRVR T 2 9k R4 0. 4, S 3

HHTERE 0. 01, ] 2025 4RI R 3 TR R 27.6 12t
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3.3.4 FEAE
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B R ) 28 0% e R AR R R, ROk LA IR
[ GDP A TE 6% A4, WAEAL I ZE A4 E A
BT S5 0 1) SR AT 2 5 TR ) BB VR 7 oK S i i
K B 2018 4FERY 46. 4 2 1 FRUEBEIE K 2 2025 4F
(1) 55 12 ~56 12 t b, TEREIR G LAk 7k 45
PR B AR A REIR R BSEH E T,
B B L IRa AL TR, i 2018 4E 1Y 59% T [ &= 2025
AR 50% ~52% B AR ) LAtk R s b (57 AN AR S g
TR BRI E (R 15,8 7)),

F15 thEREIREHREQTN

Table 15 Structure change of energy consumption in China A2 v BRUERE
WH feli S ¢ Wi KKK |t eyt
2018 4F 46. 40 27.4(59% ) 8.8(18.9%) 3.6(7.8%) 6.6(14.3%)
2025 AR 1 55.91 29.3(52.4% ) 10.9(19.5% ) 5.9(10.6% ) 9.8(17.5%)
2025 FiE w2 54.78 27.6(50.4% ) 11.0(19.9% ) 6.3(11.5% ) 10.0(18.2%)
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Fig. 7 Energy consumption structure of China in 2018 and the prediction for 2025
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