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Abstract: [ Objective] In order to strengthen the management of China’s carbon trading market price,
promote the development of forestry and stimulate the initiative of carbon sequestration foresters, the study
analyzed the carbon trading price of China’s carbon trading pilot market since 2013, in order to provide
reference for relevant management decision-making. [ Method ] The study selected actual transaction
data of China’s carbon emissions rights trading market from June 2013 to March 2018, and adopted the

method of cluster analysis and discriminant analysis in classification analysis and analyzed the carbon
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trading trials price changes since 2013 in China. [ Result] The results showed that China’s carbon
emissions trading trial price was fluctuant and regular. The period in June or July and January or
February was the most active period of the carbon trading, and in periodic fluctuation of price, the
transaction price changed obviously. Trading price played an important role. The price of carbon trading
was divided into three categories, i. e., the price of carbon trading from January to May was the first
category, carbon trading price from June to July was the second category, and the trading price from
August to December was the third category. In addition, in the periodical fluctuations of carbon trading
prices, in every year in April and September, the price of carbon trading had a significant impact on the
classification. Furthermore, the study also discussed forestry carbon sink afforestation, and pointed out
that the revenue of forestry carbon sink afforestation was much lower than the current average cost of it.
At present, the average cost of forestry carbon sink afforestation was about 28 812. 08 CNY /ha, and the
revenue of forest carbon sink of 30 years was about 14 102. 58 CNY/ha, which was an urgent problem to
be solved in current carbon trading management. [ Conclusion | China’s carbon emission trading market
price has obvious fluctuation and regularity, and the fluctuation range of price is large. There are three
similar " V" changes in the price of carbon trading over the course of a year. At present, the average cost
of forestry carbon sink afforestation is much higher than the average revenue obtained at the current
carbon market transaction price, which is not cost-effective economically, which should be noticed.

Key words: carbon trading market; trading price; cyclical fluctuation; forestry carbon sinks; average
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Tab.1 Carbon trading price statistics from 2013 to 2018 in 8 carbon trading pilot provinces in China
& () Ay A Month SEGy A Month
Province( City ) Year 6 8 9 10 11 12 Year 1 2 3 4
B Shenzhen 2013 29.00 29.00 53.60 64.16 76.53 79.63 66.00 2014  71.58 80.14 82.00 68.93
JLHL Beijing 2013 0.00 0.00 0.00 0.00 0.00 51.25 50.00 2014 50.80 51.78 56.86 53.15
b Shanghai 2013 0.00 0.00 0.00 0.00 0.00 0.00 29.80 2014 33.00 40.00 40.00 39.06
J"% Guangdong 2013 0.00  0.00 0.00 0.00 0.00 0.00 60.00 2014 60.00 60.00 61.50 70.88
FKHt Tianjin 2013 0.00 0.00 0.00 0.00 0.00 0.00 26.78 2014 25.68 29.49 33.56 37.00
WL Hubei 2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2014  0.00 0.00 0.00 24.45
K Chongqing 2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2014 0.00 0.00 0.00 0.00
Fag Fujian 2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2014 0.00 0.00 0.00 0.00
£:[d China 2013 29.00 29.00 53.60 64.16 76.53 79.63 29.79 2014  30.13 45.62 56.78 24.54
# () J163 Month gy J165 Month
Province( City) 6 8 9 10 11 12 Year 1 2 3 4
WY Shenzhen 74.99  64.32  61.59 5470 49.50 41.40 41.98 38.94 2015  43.50 41.83 38.85 47.50
JL 5T Beijing 53.00 62.45 58.00 53.00 51.00 51.00 52.40 54.19 2015 53.00 54.50 50.00 50.45
_F¥# Shanghai 38.51  48.00 48.00 48.00 34.90 35.60 35.79 32.65 2015 31.90 32.20 27.75 26.60
J"Z Guangdong  61.18  62.41 71.09 43.65 38.74 26.00 21.00 27.74 2015 20.68 20.88 28.16  25.81
FHt Tianjin 28.01 35.58 23.88 20.35 30.09 27.25 25.20 25.22 2015 24.96 24.53 2531 24.13
Wt Hubei 24.00 24.40 23.60 23.48 24.99 2501 2450 24.20 2015 24.15 21.44 26.20 25.50
K Chongqing 0.00 30.74 30.74 30.74 30.74 30.74 30.74 30.74 2015 30.74 30.74 24.00 24.00
FaH Fujian 0.00 0.00 0.00 0.00 000 000 000 0.00 2015 0.00 0.00 0.00 0.00
422 China 34.96 42.91 23.75 34.24 27.30 30.80 28.95 26.82 2015 28.62 28.27 31.63 30.45
& (1) Ay Month AEGy H 13 Month
Province ( City) 6 8 9 10 11 12 Year 1 2 3 4
%Y1l Shenzhen 42.42  41.01 31.70 34.50 42.90 41.57 42.61 38.90 2016 42.70 47.98 47.43  43.86
JE A Beijing 46.76  40.66 42.00 49.14 39.40 45.00 33.60 40.52 2016 38.90 38.00 33.94 49.70
¥ Shanghai 23.50 15.50  9.50 13.40 12.36 12.50 18.30 11.80 2016  9.20  9.80  6.70  4.94
J"Z Guangdong  16.67  15.28 15.20 19.40 16.50 14.99 15.00 18.85 2016  15.01 1596 14.23 11.89
Kt Tianjin 18.95 14.32 16.75 22.27 23.17 22.86 22.93 22.82 2016 22.80 23.03 23.13 23.15
Wt Hubei 23.80 25.78 24.00 24.50 23.20 21.21 23.11 24.40 2016 22.20 23.52 21.62 16.77
HK Chongging  24.00 18.00 15.00 1500 15.00 10.40 12,50 12.50 2016  13.00 13.00 10.00  10.00
Hd Fujian 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2016 0.00 0.00 0.00 0.00
42 China 24.51  25.90 24.02 26.47 23.86 25.19 33.25 24.61 2016 16.19 19.29 23.11 16.12
B () Ay Month AEy H 1 Month
Province( City) 6 8 9 10 11 12 Year 1 2 3 4
W Shenzhen 35.71  46.36 36.29 25.54 31.98 29.83 26.51 29.00 2017 32.73 31.33 3567 36.52
JL3E Beijing 51.00 39.46 53.94 52.10 53.00 52.00 51.99 55.40 2017  50.35 54.98 52.14 49.98
_FifF Shanghai 550 879 9.80 9.80 9.80  9.80 20.60 27.21 2017 36.80 38.28 39.07 37.00
J"% Guangdong  14.94 876 819 1516 10.31 10.53 13.67 14.27 2017 17.77 14.63 15.37 14.56
FKHt Tianjin 23.01  7.00 14.50 14.70 1505 15.05 15.05 15.05 2017  15.05 15.05 13.55 13.55
WAt Hubei 1517 16.52 14.20 1533 16.52 16.65 17.78 19.28 2017 18.04 16.91 16.96 16.22
K Chongqing 10.00  10.00 10.00 21.07 34.69 39.60 39.60 14.22 2017 19.99 17.60  6.00  1.43
FH Fujian 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2017 37.74 36.72 34.60 34.0l
42 China 29.66  8.35 14.23 1537 23.06 29.06 29.83 21.78 2017  45.44 36.59 30.84 23.73
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xR1(E)
Tab.1 ( Continued)

B(T) A4 Month AEA A1 Month
Province( City) 5 6 7 8 9 10 11 12 Year 1 2 3
YNl Shenzhen 30. 95 27.21 38.96 38.76 32.19 30. 82 32.12 35.75 2018 33.40 39.15 41.84
b5 Beijing 52.53 50. 33 50.97 51. 00 51.00 50. 66 57.71 54.00 2018 58.00 56.20 59.87
¥ Shanghai 35.40 36. 37 31.50 25.20 24. 80 29.58 32.97 35.00 2018 32.50 34.82 38.62
J" %% Guangdong 13.98 12. 85 11. 64 12. 81 13.50 13. 44 14.23 12.91 2018 12.70 13.39 16. 10
KHE Tianjin 13.55 8.51 8.51 8.51 8.51 8.51 8.51 8.51 2018 8.51 8.51 8.51
4t Hubei 16. 71 13.58 13.01 12.76 13. 81 13.96 14. 88 15. 68 2018 15. 14 14. 99 15. 11
K Chongging 3.18 1.50 1.51 2.88 2.29 2.88 2.67 9.82 2018 31.93 31.93  24.00
fR# Fujian 27.41 25. 47 31. 60 33.30 20. 00 28.10 24. 83 21.79 2018 20. 56 16.49  20.00
4>[# China 15. 81 11. 10 12.99 12.82 10. 14 13. 61 30. 83 14.97 2018 13.77 31.42  25.43

T AR EBR A Z AR GE T, — i 8 T sl A 32 5 OB , 22 50 ks MR SRS ST, BORBRIET SCHR[2,12-13] . Notes: in the
statistics of national carbon trading price, some pilot provinces lack carbon trading data, and the trading price is calculated according to the arithmetic

mean value. Data are cited from reference [2],[12] and [13].
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Tab.2  Clustering results for 8 carbon pilot trading prices between January and December from 2013 to 2018 in China
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R3 RBESWHFAESHTR(ANOVA)
Tab.3 ANOVA of cluster analysis

An HZ Clustering "7 Error FH Sig
Variable 772 Mean square error df 772 Mean square error df F value
P, 3504. 594 2 122. 826 33 28.533 0. 000
P, 4146.392 2 130. 564 33 31.758 0. 000
P 4280. 117 2 155. 574 33 27.512 0. 000
Py 4819.278 2 85.792 33 56. 174 0. 000
P 4380. 834 2 87. 695 33 49.955 0. 000
P 4 662. 146 2 88. 059 33 52.944 0. 000
P, 4706. 253 2 81.908 33 57.458 0. 000
Py 3459.768 2 63. 359 33 54. 606 0. 000
Py 3133.144 2 48. 860 33 64. 125 0. 000
Py 2738.797 2 63.523 33 43.115 0. 000
Py 2325.704 2 81. 144 33 28. 661 0. 000
P, 2273.651 2 74.563 33 30. 493 0. 000

£ 4 HF4SHE Wilks’ Lambda 1638

Tab.4 Test of Wilks’ Lambda for discriminant analysis

x5 RRABNEBRUMARNGTENRY

Tab.5 Discriminant function coefficients of entered method

TR IS Wilks’ RE
df Sig.
Equation test Lambda Chi-square
J5#& 1 Equation 1 0.071 72. 634 24 0. 000
Fi# 2 Equation 2 0.071 72. 634 24 0. 000
J7 2 3 Equation 3 0. 662 11. 360 11 0.414

Wilks” Lambda fH 5 0. 071, #235 F 0, H I 1K
B Sig. =0.000,/NT 0. 05 HY 52 MK, 1B )
I RAGEI2FE X, 773 1) Wilks’ Lambda {E
0. 662,48 T 1, H g FHERE Sig. =0. 414, K
F0. 05 19 82 KT, U B A 51 5 B 0 SOR
K ATy 2SR FH 3% 25 40 50 43 A 169 0 4k 34T 3 A
PERsE, SR SR A R BT sR 3 A0 51 40 BT 1 R BN 5
JioR o BRIE, R SR AL TR 3 A4S 0500 O B ) 24
EAXIMARK(2) PR,

k25 R FH B A (A 04 7 3 i SR 4 40 500 R 1)
Ko a5 B R BN 6 R 7 Fis

. FHITTRE L F5 T R 2 FIBN IR 3
A2 HL
- Discriminant Discriminant Discriminant
Variable
equation 1 equation 2 equation 3
P, 0.071 -0.775 -0.336
P, 0.221 2.083 0.775
Py -0.219 -1.194 -0.343
P, 0.011 0.931 0. 567
Py 0. 001 -0.557 -0. 406
Py 0. 049 0.116 -0.002
P, -0.084 0.157 -0. 006
Py 0.032 -0.076 0.013
Py 0. 166 0.679 0.276
Py -0.055 0. 368 0. 181
Py -0.050 0. 006 0. 143
P, 0. 125 -0.110 -0.069
il
-2.503 -41.395 -10. 944
Constant

. Fisher 2% 1 ) 5] o6 %, % 7 IF) b, Notes: Fisher’s linear

discriminant functions. Same as Tab. 7.

C, = -2.503 +0.071P, +0.221P, —0.219P, +0. 011P, +0. 001 P +0. 049P, —0. 084P, +
0.032P, +0. 166P, —0.055P,, 0. 050P,, +0. 125P,,

C, = —41.395 -0.775P, +2.083P, — 1. 194P, +0.931P, —0. 557P, +0. 116P, +0. 157P, -
0.076P; +0. 679P, +0. 368P,, +0,06P,, 0. 11P,,

Cy = —10.944 —0.336P, +0.775P, —0. 343P, +0.567P, - 0. 406P, —0. 002P, —0. 006P, +
0.013P; +0.276P, +0. 181P,, +0. 143P,, —0. 069P,,

(2)



122 G| AN N AN S Ha g
%6 ZEF[EIIR Wilks’ Lambda #:36
Tab.6 Test of Wilks” Lambda for stepwise regression
LY iF A Gtk F1H F value
HBE bil geitht a, n n
Step Entered  Statistics 4iil i Statistics df; df, Sig.
1 Py 0.205 1 2 33 64.125 2 33 0. 000
2 Py 0. 138 2 2 33 27. 063 4 64 0. 000
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Tab.7  Discriminant function coefficients of stepwise regression

. FIHIrRE L BT 2 F B0 5 3
/] \E
- Discriminant Discriminant Discriminant
Variable
equation 1 equation 2 equation 3
P, 0. 065 0.509 0.230
P, 0.117 0.771 0. 404
R
-1.703 -31.293 —8.440
Constant

R, SR 2 A5 181U ) 7 2 R A5 B A 58 )

WAk B o 25 5 Ry
C, = -1.703 +0.065P, +0. 117P,
C, = -31.293 +0.509P, +0.771P,  (3)
C, = —8.440 +0.230P, +0. 404P,
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