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Initial pricing of emission rights of water pollution: Take Henan province as an example
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(1. College of Water Conservancy and Environmental Engineering, Zhengz hou University, Zhengz hou 450002, China;

2. Enmvironmental Policy and Program Evaluation Research Center of Zhengz hou University, Zhengz hou 450002, China)
Abstract: The purpose of the study was to explore the method that combines both theory and utility. On the basis of pricing the
ory of paid use of emission rights, by exploring the resources and value of the environmental capacity, the contingent value prt
cing method and the rent allocation pricing model were established. Then, the initial distribution prices of emission rights in
Henan province were calculated using above two methods. Results showed that the emission price of COD and ammonia was re
spectively 3 463 and 4 329 yuan per ton when using the contingent value pricing method, which were 4 499 and 9 122 yuan per
ton when using the rent allocation pricing model. The two models are both feasible. By comparing the two models, our findings
indicate that the theory and results of the rent allocation pricing model are more reasonable. Therefore, rent allocation pricing
model may be recommended as a main method, and the contingent value pricing model can be used as an auxiliary means.
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Tab.1 The equivalent amount of main water pollutants
e WO AN kg || I R kg

1 COoD 1 7 Y 0.025
2 AR 0.8 8 K 0. 0005
3 ik 0.1 9 i 0. 005
4 R 0.25 10 £ 0.04
5 KRB 0.08 11 i 0.02
6 HHY 0.05 12 fift 0.02

1.2 AMe5 R maEd

FH 4 70 TE 7 O AR 2 DA ) v 4 e EORH 4 1)
TE ko BidR b5 25 F A BRI . cOD R
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Tab.2 Thesurvey results of WI'P for water environment improvement
S S [Tl [T
0 74 40.66( 70 0 0 300 6 3.3
5 5 2.75 80 1 0.55 400 0 0
10 9 4.94 90 0 0 500 10 5.5
20 6 3.3 100 31 17.03|| 600 0 0
30 1 0.55 125 0 0 700 0 0
40 0 0 150 5 2.75 800 1 0.55
50 16  8.79 175 0 0 900 1 0.55
60 0 0 200 7 3.84 || 1000 9 4.94

2.1.3 ATIAERNATLEAATA N
2012 FE I B AA A=A N RV 10 489

NPT S 1L 1) A% B A AR 6 K R B o

(193 A SRR K IR B 7% 1 1) SN Eh 81. 71 147G .
FEME I il b, ARYE 12 Fb 3 5 e Y wAE

T (W2 1) Ko 3 3) , kit (2) iH 545 %, coD
E(WTPy)= Spib: (o) FRERZCRUEESIALOT 4 3 463 76/, EAER NI AR
A B(WTP i) Sl K30 MR pe i 4 TOHBUTHEN 4 329 5671
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Tab.3 The emissions of main water pollutants

ieE L] CcoD A B B EERIIZS R

HECE 1 393 552.03 149 770. 68 418 648.95 48 147. 68 1 147.16 136 442.3

ez ) et xR i VAV /IK: gt fii

HE SR 4 670. 35 20.21 1318.26 1007. 46 32 604.5 1373.95
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Tab.4 The relative risk of health effects about drinking water and cancer

Hh WA KPR X K P A P05 24 v AR S i
B IETH 1.5
9 Vb K IrK FrIEEIET % 1.50
I e T % 1.63
Bk S SENAC R USRI SRR SN INBIIN Ji R e T A 4.5
I K HIIK JEAESET % 2.4
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Tab.5 Calculation of annual rent of environmental capacity

HHe R AR R WEREM Fe

sk 2= H
KT It /77t ok L i I ™
COD  59.10  46.51 1.27 3 543 4 499
A 8.58 4.16 2.06 4428 9122

VE: RIS BE YR T 2012 4 KT H 48 A B A B A D, Hl i B 4 sk
WET 2012 FECA R IR LG TN 1 TR SIS 2 I O AR S AR by e
W, ABFTEAE FE AR M IE Y 52 ) o

HHE 5 AT 41, COD PR 55 K 4EFH 400 4 499
JUt, B EN A M4SN 9122 Ji/t.

2.3 FAATEMARE 69 ik

2.3.1 #EWUKx
FRYE AT I U A, COD FR S A FH A

W 3 463 Jo/t, R R I 2 B Al T AU ¥ A
4329 Ju/t. MR G AL EMAA, COD IREE &%
6

HAEF AN 4 499 Ju/t, WA AR AEME N
9 122 Ju/ to HILUAH, PRSI TH K COD ¥R
BEs RIS AHZE A 2, 1 R 4 43 il e A A AR o 5
HR SR A BT AR AN I T S AR e R T
2 %, 3K 2 PR L 4 A0 C s M B AR A R TSR R
Heoke S e FRGE 5a (1 W h FE R (B AU A A
EHORT COD FABE A S UG 4, s B e
WA R e AT S ) 2 1 O $EAN K IR B 2% 1)
AT, A R COD AN R IHE 2545 BN [+,
TXAR S AR B FRAR L 4 40 L e A AR
WA 22 Ak
2.3.2 FEhE

FHA: A3 7 AR 2 DA BRI 25 4t BRI R (L
FERIEAT I 8 B, BAT R ik ). HAE
THE AR S HIR 2 Pkt &, Rt H.
AT BRI VY A S B T 5, B
T3 R 38 FAVE T V2R 58 K 1) B s KR V) fE ) 45
Pedi, ARG R ZE I IR 2, HAG B0 450 Bk
N BAT — 2 RS PEe o T 48 s b 16 ] Sk,
R STAN R R B R 1 5 R R 8 T e
Pk B St WA T EIE . DR, A SCHfERE LR 4

IO ENT R O 8, DASE A S B 2R DAy Bl R
APV RTIEHE 5B B E
3

3.1 AR ERE T bW BFRZ S

DAL SR SI it J (1038 R B s Ay A0 FH 9 2
SRV A 1 A7) A ST AR S 20 B Tl A Ml
205 IR . 2012 4 Tl R /K COD R 2R HIHE I
A 179 J e AL 3 J7t, 2012 E AL R
H15017 56 270" o KIRBEZE BAT 28 H 9% i 2
SRV P Ee ) i L Akl LR 6.

3 6 1] A, A IS A R Rl s AN Y T B IR K
HEN( LA COD Nz %00 1) HE V5 B S A Ay T
WA= B ) O 045% ;AT FH A 46 73 T o M A 204 o
7K Gy (L COD Fad 2 00 HEVS B B

Tab. 6 The proportion of paid royalties of water environment capacity

SEM T SRET A&/ (TG e AR HERGE (ve A B S Toc TR A/ Aot B AR RS S TR A E R LR (%)
CcoD 3 463 179 000 61987.7 0. 041
AT P
R A 4 329 13 000 5627.7 0. 004
SEM AL
&t / 192 000 67 615. 4 0.045
15017.56
CcOD 4 499 179 000 80532. 1 0. 054
Fi 4 T —
wefppn AR 9122 13 000 11858.6 0. 008
it / 192 000 92390.7 0.062
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Tab.7 The prices of emission right in pilot provinces

By CODMHE/ (Jhe t1)

Frs

RN (TG vl

iR B b Tk i
A1 s AL AT
Mk 11000; V5 7K AL B AT
Je A 5575 B 6000

TOHE A M 3 E M
4500; 2 &Mk Je v K
AEEE): 2600

1 ILHA

2 WA FEHEM: 4000 /

30 ks FEHEA: 4000 FAEA: 8000
4
4.1 %

TRREHEG BE A B 05T, JE T KRB 4%
SR (AT e T S AR R AN R 45 43
B OB, 3z FH 3 7 5 V20T e 48 7K 5 )
(LA COD RIEE M) Hevs B 2 A0 1 i 64T
B, A2 4518 .

(1) AT S S LU B AT 9 48 COD
Hers BUNE S 3 463 T/ t, W ERHRG BUNE 4 329
JO/te A RN BT S5 R COD HEVS
BUATHE A 4 499 J0/ v, 2 BHTAUN MR 9 122 TT/ te

(2) PR i 25 1 52 R RS BN A% 35035 2
Tk Ak 283 A2 1, YA S BT

(3) o EL T Bl AL () I o, AR SCHEFELA AL 42 9y
B e MBS R =, DL SA 2 B s O A5 280 Ay Al ke 1R AT
K5 Fe) G HETA AN M5 E
4.2 it

(1) I8 SCAY R e M B g AT VSR, AL
SKH T T8 Syl B 2 A5 RS AR, SR A
i) AT X LT e AR

(2) ASSCUME H R S5 5T B AN R A4 TR TS AL
(U s, FLAARE 5 b 7 IR O A5 mT DL v 4

* 170+ MREHKW

DU AR A A TR B

[1

[10]

[11]

( References):

SRBL AR HETSBOE M HLEIT B 1. 258 B4, 2010, 23 (1) :
6F63.(ZHANG Qi,Z0OU Kun. Study on pricing mechanism of
emission permits[J]. Environmental Science and Technology,
2010, 23(1): 6F63. (in Chinese))
PR, T, D552 YN 24 AR RS BUR B4 O i
VI J]. £ LU, 2013( 8): 168 171. ( LI Huar cheng,
WANG Yue, CHE Xiw zhen. Assessment of the initial price of
COD emission rights in Shenzhens[ J]. Ecological Economy,
2013(8): 168 171. (in Chinese))
BIIRAE, WRifeSE, 0. A a SR Al B v AU S A% 5
[J]. /K% 95 -4, 2011, 27(4): 7982(HU Qing nian, CHEN
Hart tang, WANG Hao. Calculation of price of COD and SO,
rmission permits [ J]. Water Resources Protection, 2011, 27
(4):7982. (in Chinese))
Liao C. Average shadow price and equilibrium price: a case
study of tradable pullution permit markets[ J]. European Jour
nal of Operational Research, 2009, 196: 107- 1213
Mz HerT BUE TS AL 3T BB R[] SR RL 2 5
B, 2009,34(2): 1619. (LIN Yur hua. The Research on the
Implications and apocaly ptoes of shadow price model of trad
able permits [ J]. Environmental Science and Management,
2009, 34(2): 1619
Tt 260, SRk, WA BS TE Her BT 4h 2 e b (R OT . o
BN« % P55 36 85 2005, 15(1): 52 55. ( SHI Sheng wei,
HUNG Tong cheng. Option theory used in initial emission per
mits allocation[ J]. China Population, Resources and Enviromr
ment, 2005, 15(1): 52 55. (in Chinese))
Kk, MG, BALE. VIR HETGBUE W B> B SRR U] R
255, 2013, 32(7): 5356. (ZHANG Kun, SUN Tao, DAI
Hong jun.Decentralized decision model of initial emission per
mit pricing[ J]. T echnology Economics, 2013, 32(7): 53 56. (in
Chinese))
XU, B, T, 25 W T M) HE S AU AT AN AL
5% LAL 2548 KR g1 ST o Bl 0] T E N B e BES 3R
¥%,2012,22( 10): 7885. ( LIU Gang, WANG Hut min, QIU
Lei, et al. Research on naslrbargaining pricing model of initial
discharge permit of lake basin industry: A case study of textile
and printing industry in Taihu Lake Basin of Jiangsu province
[J]. China Population, Resources and Environment, 2012, 22
(10): 78 85. (in Chinese))
Carolyn Fischer. Emission spricing, spillovers and public ir
vestment inenvironmentally friendly technologies[J]. Energy
Economics , 2008(30) : 487- 502.
SMNTT, TR, I K, S VAR HEv SR BRI i % R S 41
WG J]. PR 85 Bl 22 5 4 PE, 2015, 40(5): 174 177. (WU Liw
fang, ZH ANG Bin, FENG Xiao fei, et al. Case study on pollution
rights trading system in Zhejiang Province| J]. Environmental Ser
ence and Management, 2015, 40(5) : 174 177. (in Chinese) )
EIRRE, dRAEAS. A BN HE BOE AR & BRI ST )]
IREEYG Y 5 B 34, 2015, 37( 1): 9399. (WANG Zhao qun,



K OEE e KT R T AN KA - DU R A

[12]

[13]

[14]

[15]

[16]

ZHANG Hua lun. Study on Pricing model of emission permits

benchmark price under paid allocation[ J] . Environm ental Pok
lution & Control, 2015,37(1):93 99. (in Chinese))

fitr 5 0. FEVS B S A% 2 0 7 S BESE[T]. SRR 2 S
HA, 2011, 34(12H):3806 382. (CHU Y+ ping. Study on the i
itial pricing scheme of emission trading J]. Environmental Science
& Technology, 2011, 34(12H) : 380~ 382. (in Chmese))

TRDF R KT M 0 s RSO RS LUK VLU 3k i A B
JoBI[D]. M PO IR MEK %, 2012, ( PAN Jrmin. Water
pollution compensation of residents willingness to pay- A case
study of Chengdu section of the Min River [D]. Ya an: Sr
chuan Agricultural University, 2012. (in Chinese))

VLIV, R A SR ) L D e A L PR
STRRERIBL J] . WL K2 4 ASCHE S RHERR, 2009, 39( 6) :
133-144. (SHEN Marr hong, XIE Hur ming. On the issue of
public goods and its solution: A review on the public goods
theory[ J]. Journal of Zhejiang University: Hum anities and
Social Sciences, 2009, 39(6) : 133- 144. (in Chinese))

Wy 1, g o S W gl o S e M] L e o
[E R R 2 AR 4, 1998. ( YANG Jirrtian, WANG Jirr nan.
Reform and design of China charging system [ M ]. Beijing:
China Environm ental Science Press, 1998. (in Chinese))
SR, W ORJE, Z . RIS A R A B o) B B R B e
RHWFSE[T]. BRBERL 22 15 BB, 2010, 35(7): 22-24. (ZHANG
Hur bo, PAN Bac yuan, L1 Jing. Study for the theory and new
model of rental allocation of water environmental capacity

[J].Environmental Science and Management, 2010, 35(7):

[17]

[ 18]

[19]

[20]

[21]

2224, (in Chinese))

WA . ARBEEOE: SrCE S SMEI R[] . DrF K
e dl dE S REA AR, 2009, 19(6) : 36 39. ( WEN Xiang lian.
Value of natural resources: the interpretation of Marxist La
bor[J]. Journal of University of Jinan: Social Science Edition,
2009, 19(6) : 36-39. (in Chinese))

HERREE, BEIGE AR MBI E R BT B AR BN AL J] . A2
JIWFSL, 2012(2) : 18 19, 104. (MEI Lirr hai, QIU Xiac wei. Ex-
plore the value of natural resources from the utility theo1y of value
[J]. Productivity Research, 2012(2):18 19, 104. (in Chinese))
TR G R TR 4tk R4 2013[ EB/ OL]. 2013. http: //
www. ha. stats. gov. cn/hntj/lib/tjnj/ 2013/ index ch. htm.
(Statistics office of Henan province. Henan Statistical Year
book in 2013[ EB/OL].2013. http: // www. ha. stats. gov. cn/
hntj/lib/ tjnj/ 2013/ index ch. htm(in Chinese))

WAJT, EARE, WK, A E IO B EOR SR R M.
A5 B2 R L, 2009. (YU Fang, WANG Jir nan, CAO
Dong, et al. Guideline for chinese environmental and economic
accounting[ M |. Beijing: China Environm ental Science Press,
2009. (in C hinese))

X TR A T 2 Dy, B AR TR 7 SR
2013[ EB/OL]. 2013. http: //www. nhfpc. gov. en/ htmlfiles/
2w gkzt/ ptinj/ year2013/index2013. html. ( National H ealth
and Family Planning Commission. Health and Family Plamr
ning Statistics Y earbook of China in 2013[ EB/ OL]. 2013. ht-
tp: //www. nhfpe. gov. en/htmlfiles/ zw gkzt/ ptjnj/ year2013/
index 2013. html. (in Chinese))

(L% 164 W)

[91

[10]

[11]

[12]

[13]

SRR (SR R I AE I 0T R K SRR B X
[J]. " EEF I EE. 2011(5) : 97 102. (SHI Lu. Smart city the-
ory and its function and significance of Chinese urban develop
ment[ J]. Forum on Science and Technology in China, 2011(5):
97-102. (in Chinese))
AR, G483 ( LID) (P93 A2 S5 R[] i BHEL
2015(01): 11-18. (QIU Bac xing. The connotation, way and
expectation of sponge city( LID)[J]. Construction Science and
T echnology, 2015(01) : 1F 18. (in Chinese))
effi, B, W IE, 5. AR 11T 3 B4 v AR 15 311 Wi vt
BEREMW A B T]. o E 4 KK 2015(08): 13-17.
(CHE Wu, WU Yarr jie, YANG Zheng, et al. Explanation of
sponge city development technical guide: rational building of
urban stormwater detention and retention system[]J]. China
Water & Wastewater, 2015(08): 13 17. (in Chinese))
FERE SR i Ak T e A SR N L TR PR 4R (CUT
Y ur chen. Guidance is necessary for Sponge City Developm ent
[N].China Environmental News. (in Chinese))
et gk UG, B R HEK BT 85 R Ak i e B A T )
M. R, 2015(1): 2225, 28. (CHE Wu, ZHANG
Kun, ZHAO Yang. Analysis on problems of waterlogging

drainage and sponge city in our country[ J]. Construction Scr

[14]

[15]

[16]

[17]

ence and T echnology, 2015( 1) : 2225, 28. (in Chinese))
S, AR, gR IR AR T B K AR T R
SEERAAAR ). L PEEE 3. 2014(36): 57. (WANG Guorong,
LI Zheng zhao, ZHANG W err zhong. On sponge city theory
and its application ideas in urban planning[J]. Shanxi Archr
tecture, 2014(36) : 57. (in Chinese))

B, W, AR, RS T R R 0. uk BOR SR
e 5 BBF 320, 2014 (6) : 63F640. (LI De ren, YAO Yuan,
SHAO Zher feng. Big Data in Smart City[J]. Geomatics and
information Science of Wuhan U niversity, 2014(6) : 63} 640.
(in Chinese))

SRR, ST R HE K T2 IR S AN B R
ST D). Jb 5t iE4EK 2%, 2014, ( BAO Guo dong. Simulation
of Urban Underground Drainage Pipcs/ Leak age and Develop
ment of the Stainless Steel Sleeve[ D]. Beijing: Tsinghua Unr
versity, 2014. (in Chinese))

AR, ob FERR (i 4 R T RV SR VRO S B A
35 R R R AR T BB AR B K ]
[H 4 3%. 2015(5) : 1625. ( XU Zherr giang. The establishment
and application of the concept of Chinese sponge city pilot city
performance evaluation model[ J]. China Ancient City, 2015

(5):1625. (in Chinese))

MREEW - 171 ¢



