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Abstract

Climate change has been an important obstacle for the sustainable develop-
ment of economy and society, which was seen as the largest market failure till
now. In order to cater to climate change, we should pay great attention to reduce
the environmental influence of humanity as well as improve their adaptability. The
control of greenhouse gas emission with CO, as a representative should be exerted
similar emphasis as economic development. With Pigovian tax and Coase theorem
as theoretical basis, plenty of scholars have worked on and stillbeen exploring how
to use market mechanism to internalize the external cost of carbon emission. They
compared the hybrid strategy with price instruments and quantity instruments, find-
ing the social welfare of former was more than the other. In the hybrid strategy, the
price mechanism is the key element, which can not only provide reference for the
“ policy-makers” , but induce the transformation of manufacture. In this article, we
accord to the logic sequence. First, we concentrate on how to determine the initial
price of carbon emission. Then we analyze the drivers of carbon price fluctuations
after the permit has been put into the secondary market. After that, we discuss
how to smooth the dramatic fluctuations.

For the price formation mechanism, we review the traditional price theory and
the modern pricing theory and their application in carbon finance trading market.
We summarize the experiences of foreign emission trading system with the conclu-
sion that the allocation mechanism as well as the potential supply and demand pla-

ying a major role during the formation of price. Then we take marginal cost theory
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as a basis, build an improved version of the parameterized quadratic directional
output distance function, add environmental governance investments to traditional
input variables in order to avoid the underestimation of the marginal abatement
costs. In new of the regional features of trading pilots in china, We choose the sec-
ondary industry as samples to estimate the shadow price of CO, in province-lev-
el. The outcome shows that the shadow price of CO, ranges from 2377 Yuan/ton to
47722 Yuan/ton, which are much high than expected and the real price. Taking
the individual characteristics of different districts into account, we compute the
weighted shadow price using the account of intended output and unintended output
as weight. We find the weighted shadow price of CO, is more suitable to act as a
reference for the initial carbon price of national market. In order to analyze the
causes of the difference, we select the output, energy structure, energy intensity,
emission and emission intensity as explanatory variables. The result shows that the
effect of emission is stronger than the emission intensity while the influence of out-
put and emission are significant. Thus, we should pay more attention to the abso-
lute emission when determine the initial price even the target has been set as inten-
sity. Finally, we provide suggestions for the determination of initial carbon price in
China from three aspects: the selection of control scope, how to link the regional
carbon trading system. and how to ehanle the liquidiry of marher.

For the operation mechanism, we use the theory of equilibrium price ( Alfred
Marshall, 1890) as a basis, induct the relevant research with literature study
method. We divide the potential drivers into two categories, one is the market fun-
damentals (including the economic environment, energy price, weather etc. ), the
other is the emergent events (including the publication of real emission, system
vulnerabilities and the economic crisis, etc. ). We find that the cointegrating rela-
tionship exists between the carbon price and market fundamentals. More specifical-
ly, economic environment is significant, the impact of energy prices has not get the
same conclusion which pending further examination, the extreme weather is signifi-

cant but with a lesser extent; unexpected events bring shocks to the carbon price



“fe P E KL R S M AEIH AR

and even lead to suspension of trading, Subsequently,, we choose the daily average
price of trading pilots as the research object. We select six variables from both
supply and demand. At first, we use Granger test to check the casual chain be-
tween variables and find that the function of information about the supply is still
under investigation while the market fundamentals about the demand are robust via
two paths: the one is through the price of local coal, the other is through the de-
mand of energy. In order to verify the outcome and test the individual effect of dif-
ferent pilots, we build the unbalanced panel data model with fixed effect. The re-
sult shows that the influence of market fundamentals is significant while the differ-
ences between individual effects can be negligible. Finally, we summarize the op-
erating law of permit price.

For the management mechanism, we use market failure theory as a basis to
expound the necessity of carbon price management initiatives in terms of controlling
cost risk, guiding low-carbon investment and achieving reduction targets. Then,
we compare the details of management measures in foreign trading system and
trading pilots in China from three aspects, like symmetric safety valves mecha-
nism, offset mechanism as well as banking and borrowing mechanism. Subsequent-
ly, we analyze the dynamic features of three measures in the life-cycle of carbon fi-
nancial trading, with the research from Du Li and Zhang Yun (2015) as a basis.
We find that the symmetric safety valves mechanism will enhance automatic stabili-
zation of the carbon market, which constitute the main mode of price management
mechanism with offset mechanisms, banking and borrowing mechanism bgether.
In the long run, due to the increasing shrinking of carbon emissions quota and the
rising of marginal abatement costs, the fixed valve is not feasible. Instead, the dy-
namic safety valves with automatic adjusting mechanism perform better in guiding
market expectations as well as smoothing the price fluctuations. We propose to use
the 1/4 quantile of average price during the test run as the symmetrical safety
valves. The increasing rate can be set as 3% ~5% above the inflation rate. It is

more suitable to use price limit to maintain the safety valves at the beginning, then
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it can transfer to reserre. a bit of permit when the carbon market moves into matu-
rity. Considering the variety of price influents, it is not rational to take the transi-
ent or short-time trigger as the standard of starting of symmetric safety valves. For
the offset mechanism, we should set a flexible ratio. When carbon price in the
market is higher than the warning value, it can automatically adjust the offset ratio
to increase the available CER to maintain the smooth running of carbon price. Due
to the “crowding out effect” of offset mechanism, it is essential to gradually reduce
emission source from offset mechanism, which is an inevitable trend when carbon
market approaches to maturity. Banking and borrowing mechanism aims at the in-
ter-temporal use of carbon permit. At the beginning, the permit is allowed to bank-
ing intra-phase, then it extends to inter-phase. However, the borrowing is forbid-
den unless the carbon financial market becomes mature and efficient.

Finally, we summarize our research on the carbon financial trading price for-
mation mechanism, operation mechanism and management mechanism. We pro-
pose for the establishment of national carbon market in China in terms of building
local allocation mechanism, accelerating the cultivating of market demand, perfec-
ting the monitoring, reporting and verifying system and refining the price manage-

ment mechanism.

Key Words: carbon financial trading, price formation mechanism, price op-

eration mechanism, price management mechanism, shadow price



H *

L G S T N WO SR S ST S . 1
1.1 E}%ﬁﬁ_ﬁ%)‘( .................................................................. 1
IR A | - SRR P P P PP P PP PP PP PP PPPPPPPPPR 1
1o 1.2 BFF A SL covveecerconcenrinstuituiiiiiustiiiiisisietsensosasensnansnanes 5
1.2 THSE P AT AR S B TLIE o vvvvrercrorsrmrerensitnniisinninasinessnanesnens 7
1.2.1 BFFIEH seceoronenscrsasusannsnssassnisensassarssassscnnsessasssasssassassane 7
1. 2. 2 ABEMERBGIRR, ovnvinvessponsinmonns svvnsssmamusnmnnsinasoosoovosssvsasanss 7
L3 TR HESTIIERES rvererrrorerssvrsssererensmvorsssevsspssasnosssussseues 10
1.3. 1 BFF E AR sevevrrereeernrententteiiitittitiiiiiiiiiitiiiciiciiaeeiioens 10
3.2 BFR I ceceerceceescctunrunruntutiontcestaseosessenarssssssnnsnnsannses 13
1.4 BT 3 RS SEAEIETE - vvvveeeeerrrmnrnrreeeensnsiinrneeennannne, 15
1.4. 1 BFFLASE  ceceessecressastastacsestottataectsssesssscsossonsassassasasassas 15
1.4.2 BFRAGFHARIBEE  coevverrrrrriiiii 16
1.4.3 BEIBRIE  wovvrevrrrrre i 17
1.5 B A SHRURIGLRIFT  --vreeeerreerrrerermerrermrmmmrnnn... 19
W2 ERMARTETIGR -ooooeeeerrrerrnseensrsrssssssnonssnsseseioensas 27
2.1 BHIBESIAHIR A EREEFE oo ovverrerrernreri 23
2.2 TR S PIIEMHETE BILE BITFIT  -oeveeeeererrenerrrnninnnn 25
2.3 LTS MIEENIE FHIBFIE oveerererrrrrrrrrrrnrrn.. 33

2.4 LTRSS MBI LITIIL ooovveeerrrererrremsrnernierniineceinenns 38



<2 T EE SRS HrEIH TR

EI3E BEPTBNMBIEREHLEITIIT ---oovvveerrrereennereerrmmiiieeennn. 46
3.1 MRS RIS B BRI -oooeeeereerererersorssrssnnennaceneeas 46
3.1. 1 BN BB EHEATRE T ooeeereercemrenrniiniinicee, 46
312 BRABRFRZNEREBEARIRRS -wreeerrrrrrrrrsrssnrnsnnnnns 49
3.2 EAMRETE S MBTERILEITIIL c-oooeeerrrrrmrreressssrssssanesnananns 53
3.2.1 B BARRR D REEFEBNABTSIR,  -ooeeeverrrrrrnrrnnsrrnnniiiinn, 53
3.22 A BT GITAE E AN BEMAEIR T coevereerrmrererrnennnnnn 61
.23 AN BREINBHRIE GBI BT ccreerrrerrenennns 63
3.3 FERSEA MBI RILEITIIE ooeeeeeeeeereerrereeeemmerirnnnnens 64
3.3.1 PEREBIHEABESYFMBRAEL oo 65
3.3.2 PEBELBE HITE EBMBTH RIS ooreercernrinnin. 87
B A ARBEINEE  sossunmnsiansanpsnssnses vaaveunsn s sess AR SRS TE SRS RS 87
E4E FEBRSBTDBNMBTITHLEITELED ----reverrrrrererrrrmreeernnn. 89
4.1 REFRZ B PRGEITHUR B TIEIERE  o--eoremeereemenenis 89
4.2 EINRE RS MG BITHLEITIIT covvverreorerermmemrmniniiiinnnnen.. 90
4.2.1 A BABE MBI E E SR ccocevrercrnnniiiini 90
4.2.2 A BB E D MIBIBITHBIE cooveerrererensmnrnnireiciianennnn 101
4.3 FEBRSEZDMIEHIE IS «oveeerrrererrenrerrereeeeeennnnnnnnnnn, 102
4.4 ZKBE/NGE evereenenn 113
58 PEBREBTIMBIEEHLEITIET ooeveerrrrererrrrrnnerenannn 117
5.1 R B MR VB HLE BIFEISIERE -oocevvrerermrmmmmenrmininienn 117
5.2 BT S PG AT GRS TEHE -vvvreeeeeeeens ET— 119
5.3 BRETMAT G MIBUEE TR, covvevrrrrrrrmrenenmeiiiiiiiiiiiiiceiens 120
5.3. 1 AR AD T M covovscasceecssarcssccessestsnsessessesnssensansensacsses 120
5.3.2 FRIBHUR coecveorercrsiontesucniuiiniitniiecentescnsanceessressccananes 126
5.3.3 BAELAEFHUE] coeveerererrrrnrntiiiiiiiiiiiiiii e 128

5.4 MBI BIBEBRUEIGEE «+vooevvevvroesorssrssennnnsonnsenroncsonsanconannans 129



H X -3

5.5 P ERR SRR B YRS B PLEBLI; cvveeeeerrreeermrereennonne — 132
8.6 BN csruesonnnmassmmsmmsnnsissessnses assssus cismsnnemsanss SHTsIEFERIRSATIRS 133
WEM FERIEEID SRUMMIRLL wvvssorsomsernssnsnnsenssansssarassssmmossnsasensaos 135
6. 1 TFFTLEI <oevvererreremnmrtimtuiiiiiiiiitiin i e 135
6.2 MMM sonsnenmomsmmnanosnsonnmnssnssmiuses soErsmsesasmmssesssnspss oseassonies 138
6.3 FE—IBWRBETTH] +-vvvveeereossrrereasssnerersssasssasssnassasssnsaneassnnasanns 141
O SO - 143



L1 AREREEX

KEERUEERNLREFHLTRHELRNEZHBERR, BlNE
A HIEBRATHRRARD, W AFKAT I3 SRR KR v R 3 A
P GARMBIENIRE ST, BN R EBEFRR . URELRE
KMWmL NIE, HRESEHFHGIENERAREHLERHABIMBIZ—.
EHUBNRENBERNOHR, BSEFHEKASERNREEREE, £
AR 58L& R H ik Y B Kb AR

LLIRES

XTSRRI PEAR, B LB RURES BB ERZELETTZR
B4 4> (Intergovernmental Panel on Climate Change, IPCC) @R R K ALY,
XS MR B 551 KR FFEAS . TPCC JIRIREISIE T BB SRERAT S,
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