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Abstract 

In order to provide corresponding suggestions for the 
establishment and development of China's carbon trading 
market mechanism, the three-party game model of the 
competent government departments, carbon emission 
enterprises and third-party verification institution in the 
initial allocation of carbon emission rights and the rotation 
bargaining game model in the secondary carbon trading 
market are solved and analyzed in this paper. The results 
show that the competent government departments should 
improve the review efficiency effectively to reduce cost by 
outsourcing the review work to universities, research 
institutes and other scientific research units and increasing 
punishment for the collusion behavior between the carbon 
emission enterprises and third-party verification 
institution. At the same time, the competent government 
departments should adopt the regular regulatory policies 
to deal with collusion behavior and reduce the sampling 
proportion to cut cost of government review. The trading 
center should directly determine transaction price in 
combination with the forces of buyers and sellers, and 
make matchmaking trading directly by selecting the 
qualified buyers and sellers at the secondary carbon 
trading market in process of bilateral open bidding. 

Keywords: game theory; carbon emission rights; carbon 
trading market mechanism; collusion behavior; match-
making trading 

1. Introduction 

According to the report on the global climate state released 
by the World Meteorological Organization, the global 
concentration of major greenhouse gases continued to rise 
in the half year of 2020, and the global average 
temperature was about 1.2°C higher than the pre-industrial 
level. The last period of 2015 to 2020 was the six warmest 
years for the world since the meteorological records began 
(Tan et al., 2020; Gong and Zhou, 2019). In order to deal 
with the climate change, the international community 
reached the Paris Climate Agreement in 2015, which put 
forward to control the global temperature rise less than 2°C 
and strive for the goal of 1.5°C compared with the industrial 
revolution. The countries around the world unanimously 
reached a consensus at the climate summit allowing the 
implementation of Paris Climate Agreement into the trot 
stage (Fang et al., 2018; Jin et al., 2019; Woo et al., 2017). 
Every country has put forward its own carbon emission 
reduction targets according to its own national conditions. 
Among them, the United States proposed a new emission 
reduction target that the greenhouse gas emissions in 2030 
reduce about 50%~52% compared with the 2005 (Huang et 
al., 2020). The Japan has put forward that the reducing 
carbon emissions reached about 46% in 2030 compared 
with 2013 levels, which is 20% higher than its previous 
commitment of 26% reducing carbon emissions plan 
(Kanchinadham and Kalyanaraman, 2017). Canada 
proposes to reduce greenhouse gas emissions by 40%~45% 
in 2030 compared with 2005 (Nath et al., 2015). Brazil has 
pledged to cut its carbon emissions by 50% in 2030 and 
become carbon neutral in 2050, which has 10 years ahead 
of schedule (Wang et al., 2017). Although the China and 
United States are the two largest carbon emission 
countries in the world, the emission reduction of 
greenhouse gases is not a matter of one single country. It 
involves the whole world trade rules and the carbon 
emission trading must be carried out in cooperation around 
the world that has been reached a consensus in the climate 
arena (Guo et al., 2018; Li et al., 2019; Weng and Xu, 2018; 
Liu and Cui, 2018). The most important aspect of the 
carbon emission trading market is the carbon price, which 
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has not yet formed a free market pricing (Li and Lei, 2018). 
Previously, the Obama administration estimated the 
carbon price at $ 42 per ton, while the Trump 
administration put it only about $7. There are still 
differences in understanding of the carbon price within a 
country, it is necessary to explore in practice to reach a 
consensus on carbon price around the world. It needs to 
develop the concrete solutions to a series of problems such 
as carbon pricing and carbon tariffs in practice (Li et al., 
2016; Wang and Wu, 2018; Yang et al., 2019). 

In 2020, China announced the goal of carbon emission to 
the world that strive to achieve the carbon peak in 2030 
and achieve the carbon neutrality in 2060 (Chen et al., 
2015; Wang et al., 2019). The so-called peak carbon dioxide 
emissions means that the annual carbon dioxide emissions 
of a region or industry reach the highest value in history, 
then go through a plateau period and enter a continuous 
decline process, which is the historical inflection point of 
carbon dioxide emissions from increase to decline (Zhu et 
al., 2020; Zheng et al., 2021). The carbon neutrality means 
that the carbon dioxide content emitted directly and 
indirectly by human activities and absorbed through 
afforestation and other ways cancel each other out in a 
certain area, offsets the carbon dioxide, and the final effect 
of nearly zero carbon dioxide emission realized (Shan et al., 
2021; Zhu et al., 2020). China is the largest industrial nation 
in the world at present, emitting about 10 billion tons of 
carbon every year that is twice as much as the United 
States and three times as much as the European Union. 
China is responsible for about a quarter of the global 
carbon emissions at the present stage, which means that 
the carbon peak and carbon neutral achieving have the 
greatest impact on the China's economic development 
(Han et al., 2017). China management needs to take all 
factors into full consideration when formulating the carbon 
emission trading mechanism and make great adjustments 
and changes, so as to be more conducive to the 
harmonious development between the national economic 
development and natural environment. The official 
opening of the world's largest carbon trading market in 
China's Hubei Province in 2021 is bound to accelerate the 
process of developing international carbon trading 
standards (Pan et al., 2019; Xia and Tang, 2017). In order to 
meet the Paris Agreement's emissions reduction target of 
limiting temperature rise within 1.5°C, it is estimated that 
the proportion of non-fossil energy in China's primary 
energy consumption will reach about 25% to 28% in 2030. 
It is expected that the share of new energy in primary 
energy will rise from current 17 % to about 80 %, while the 
proportion of coal and oil will drop from current 75 % to 
about 10 % by 2060 (Chen et al., 2019). This goal will surely 
lead to a low-carbon transition in China's traditional energy 
and manufacturing industry, which will have the greatest 
impact. 

The development of carbon emissions trading market 
mechanisms, especially the carbon financial, will help to 
promote the social capital to flow into the low carbon field, 
conducive to stimulating the enterprise to develop the low 
carbon technology and use of the low carbon products, and 
make the pattern of enterprise production and business 

changed, that improving the market competitiveness of 
enterprises and providing the power for the cultivation and 
innovation in low carbon economy development (Wang et 
al., 2018; Yu et al., 2018). The explosive green industry is 
bound to give rise to green finance. At present, the carbon 
emission trading market launched at the end of June is only 
limited to the spot market. The explosive development of 
green industry will inevitably accelerate the birth of green 
finance industry, and there will be a lot of financial 
derivatives around carbon emissions in the future (Qu et 
al., 2018). China's carbon peak and carbon neutrality plan 
will certainly prompt big changes in traditional industries 
direction of the energy-rich provinces, such as Inner 
Mongolia and Shanxi province. The tax revenue proportion 
of the mining and power industries in the Shanxi and Inner 
Mongolia province is more than 40 % and 30 %, 
respectively, that is related to employment, various public 
welfare and people's well-being behind the taxes (Zhang et 
al., 2017). The transition from fossil energy to clean energy 
will put the large impact on these regions, which requires 
the provinces to prioritize their own advantages to 
complete the transformation of the energy industry (Hu et 
al., 2017; Zhou et al., 2017). For example, The Shanxi 
province can focus on carbon capture technology, and then 
use them as raw materials to develop high performance of 
carbon materials, carbon fiber, graphite and other strategic 
emerging industry. In the past we have adopted the 
extensive development model that emitting all of these 
carbon into the air directly and they are going to back to 
use and make it valuable in the future (Munnings et al., 
2016). The Inner Mongolia province can also develop clean 
energy, not just be restricted to the carbon capture 
technology, but also use of their own advantages and 
continuously enlarge the area of grassland, forests, 
wetlands which are considered the natural carbon dioxide 
absorption device. Then they can carry out the carbon sinks 
trade of forest, wetland and grassland or directly sell them 
to compensate their energy-intensive industries (Tan and 
Wang, 2017). This solves the problem we started with 
about how to price natural resources. Therefore, every 
province can use its unique advantages to achieve the goal 
of carbon peak and carbon neutral, which solves the 
problem of how to price natural resources that we talked 
about at the beginning. 

In this paper, we analyze the behaviors of every participant 
in the initial allocation market of carbon emission rights 
and the secondary carbon trading market in China by using 
the game theory. By analyzing and summarizing the 
possible behaviors of the three parties (the competent 
government departments, the carbon emission enterprises 
and the third-party verification institution constitute) in the 
carbon trading market, the influence of strategy adopted 
by each party on China's carbon trading market is clarified. 
The relevant research conclusions will provide reference 
for China's carbon trading policy formulation. 

2. The game theory model 

2.1. Game model and solution procedure of the initial 
allocation of carbon emission rights 
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The carbon emission trading is a market trading system 
involving the government, carbon emission enterprises and 
third-party service institutions, and its soundness is the 
decisive factor for the realization of optimal resource 
allocation. The initial allocation of emission rights is a 
prerequisite for the normal operation of the emission 
rights trading market. It is also the key to total volume 
control and the important factor to ensure the 
maximization of global economic benefits. The reasonable 
and practical initial allocation of emission rights is 
conducive to realizing reasonable allocation and 
economical utilizing of resources, promoting technological 
innovation, and forming a production pattern with low 
pollution emission level and high economic benefits. There 
are two methods of initial allocation of carbon emission 
rights. One is the free allocation, including the 
Grandfathering allocations mode that the number of 
carbon emission rights is determined by a certain 
proportion of the historical emissions of carbon emission 
enterprises and allocations mode that the carbon emission 
rights obtained by the current total output and per unit of 
output. The other initial allocation method is the public 
auction. At present, China's initial allocation of emission 
rights is mainly free allocation mode, following the 
monitoring, reporting and verification mechanism (MRV). 
Under this style, the emission enterprises can make up the 
difference of emission reduction through energy saving 
and emission reduction or carbon emission right trading to 
fulfill their emission reduction commitment, which does 
not involve the cost transfer between the government and 
emission enterprises. However, if the initial allocation of 
emission rights is excessive or insufficient, the constraint 
effect of emission reduction will be lost that resulting in the 
price fluctuate of carbon emission rights. According to 
China's overall deployment of carbon emission reduction in 
the early stage of the carbon trading system, the carbon 
emission verification task of quota allocation is jointly 
completed by the government and third-party verification 
institution, in which the former play a leading role in the 
current. With the continuous development and expansion 
of third-party verification institution, they will become the 
leading force of verification task, and the MRV mechanism 
will be widely applied in the process of free allocation of 
carbon emission rights. The social cost of verification will 
be reduced, and the competent government departments 
will also reduce the cost of carbon emission verification. In 
the context of "whoever pollutes, treats" policy, the carbon 
emission enterprises will inevitably strive for more carbon 
emission allocation quota to maximize their interests in the 
initial allocation of carbon emission rights. The enterprises 
driven by interests will inevitably have the incentive to lie 
about their own information. Therefore, the dynamic game 
model of Stackelberg (Bernard et al. 2008; Manuel et al., 
2016; Zhao et al., 2017) was introduced to study the mixed 
game behavior of government departments, carbon 
emission enterprises and third-party verification 
institutions in MRV mechanism in this paper, providing 

guidance for the improvement of China's carbon trading 
market mechanism in the future. 

In the operation process of MRV mechanism, the 
competent government departments, carbon emission 
enterprises and third-party verification institution 
constitute the tripartite game behavior that influence each 
other. The external independent third-party verification 
institutions are generally responsible for the measurement 
and verification of corporate carbon emission rights. The 
third-party institutions must possess relevant qualifications 
and meet capability requirements which must be 
recognized by the government. Currently, this institution 
recognized by the Chinese government is the China 
National Accreditation Commission for Conformity 
Assessment. The third-party verification institutions can 
make full use of their own effective resources and technical 
advantages to reduce the cost of carbon emission 
verification for the government, and at the same time 
directly avoid the risk of administrative liability. The income 
source of third-party verification institution depends on 
the carbon emission reduction enterprises, and they have 
the motivation to collude with carbon emission reduction 
enterprises to obtain additional income. It is necessary for 
competent government departments to check a certain 
proportion of the carbon emissions enterprises. If collusion 
is found in the verification process, the third-party 
verification institution and emission reduction enterprises 
will be subject to administrative penalties. 
The strategy of the competent government department is 
rechecked or not rechecked. If the recheck was selected, it 
is assumed that the cost paid was C0. If the collusion 
between the carbon emission enterprise and third-party 
verification institution existed, the administrative penalty 
will be imposed on them, assuming C1 and C2, respect-
tively.  And the cost is zero if not rechecked. The strategy 
of the carbon emission enterprises and third-party 
verification institution is collusion or no collusion. If the 
strategy of no collusion was adopted, the income of carbon 
emission enterprises and third-party verification 
institutions is E1 and E2, and the increased returns of both 

was E1 and E2, respectively, when adopted the collusion 
strategy. 
Since the game players of the three parties are not sure 
which strategy the other party will adopt in choosing 
specific strategies process, the game is a mixed strategy 
game in the static game with incomplete information (Lin 
et al., 2019). It supposes that the probability of recheck 
strategy adopted by government departments and the 
sampling ratio is p1 and r, respectively. The probability of 
carbon emission enterprises taking collusion strategy with 
third-party verification institution is p2, and the probability 
of being selected to recheck is r, the same as that of the 
competent government departments. Accordingly, the 
returns matrix of the tripartite game between competent 
government department, carbon emission enterprises and 
third-party verification institution is shown in Table 1. 
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Table 1. Returns matrix of the tripartite game  

 
Review(p1) 

No double-check (1-p1) 
Be selected (r) Not be selected (1-r) 

Collusion (P2) (C1+C2-rC0, E1+△E1- C1, E2+△E2-C2) (-rC0, E1+△E1, E2+△E2) (0, E1+△E1, E2+△E2) 

No Collusion (1-P2) (-rC0, E1, E2) (-rC0, E1, E2) (0, E1, E2) 

 

(1) The Nash equilibrium solving of competent government 
department. 

The expected revenue of the competent government 
department can be expressed as: 

= + − − −

− − − − −

1 1 2 1 2 0 1 2 0

1 2 0 1 2 0

( ) (1 )

(1 ) ( ) (1 )(1 )( )

U p p r C C rC p p r rC

p p r rC p p r rC  (1) 

If the competent government departments maintains the 
continuous recheck strategy, that the p1=1, then: 

= + − − −

− − − − −

1 2 1 2 0 2 0

2 0 2 0

( ) (1 )

(1 ) ( ) (1 )(1 )( )

U p r C C rC p r rC

p r rC p r rC  (2) 

The Nash equilibrium point is the critical point for selecting 
the recheck strategy, indicating that the expected return is 
the same no matter whether the recheck strategy is 
adopted at this point. That means the first-order condition 

of the equilibrium point is satisfied as:  =


1 0
U

r
, and the 

calculation gives following results. 

= +2 0 1 2/ ( )p C C C  (3) 

When the probability p2 of collusion between third-party 
verification institution and carbon emission enterprises 
meets p2>C0/(C1+C2), the competent government 
departments tend to take the rechecked strategy. When 
p2<C0/(C1+C2), the non- rechecked strategy is preferred. 

(2) The Nash equilibrium solving of carbon emission 
enterprises 

The expected revenue of the carbon emission enterprises 
adopted collusion strategy can be expressed as follow: 

= + −

+ − + + − +

2 1 2 1 1 1

1 2 1 1 1 2 1 1

( )

(1 )( ) (1 ) ( )

U p p r E E C

p p r E E p p E E  (4) 

The Nash equilibrium point of carbon emission enterprises 
is the critical point for selecting the collusion strategy, 
indicating that the expected return is the same no matter 
whether the collusion strategy is adopted at this point. That 
means the first-order condition of the equilibrium point is 

satisfied as:  =


2

2

0
U

p
, and following results can be obtained. 


= +  −



+ − +  + − +  =

2
1 1 1 1

2

1 1 1 1 1 1

( )

(1 )( ) (1 )( ) 0

U
p r E E C

p

p r E E p E E
 (5) 

The equilibrium solution can be expressed as: 

= +1 1 1 1/p r E E C  (6) 

Therefore, the carbon emission enterprises prefer to take 

the collusion strategy when p1r>E1+E1/C1. On the 

contrary, when p1r<E1+E1/C1, the collusion strategy will be 
more likely not to be used. 

(2) The Nash equilibrium solving of third-party verification 
institution 

The expected revenue of the third-party verification 
institution adopted collusion strategy can be expressed as 
follow: 

= + −

+ − + + − +

3 1 2 2 2 2

1 2 2 2 1 2 2 2

( )

(1 )( ) (1 ) ( )

U p p r E E C

p p r E E p p E E  (7) 

The Nash equilibrium point of third-party verification 
institution is the critical point for selecting the collusion 
strategy, indicating that the expected return is the same no 
matter whether the collusion strategy is adopted at this 
point. That means the first-order condition of the 

equilibrium point is satisfied as:  =


3

2

0
U

p
, and following 

results can be obtained. 


= +  −



+ − +  + − +  =

3
1 2 2 2

2

1 2 2 1 2 2

( )

(1 )( ) (1 )( ) 0

U
p r E E C

p

p r E E p E E
 (8) 

The equilibrium solution can be expressed as: 

= +1 2 2 2/p r E E C  (9) 

Therefore, the carbon emission enterprises prefer to take 

the collusion strategy when p1r>E2+E2/C2. On the 

contrary, when p1r<E2+E2/C2, the collusion strategy will be 
more likely not to be used. 

2.2. Game model and solution procedure of the secondary 
market of carbon emission rights 

The trading of carbon emission rights in the secondary 
market is analyzed by using the game model of alternate 
bargaining. The buyer and the seller concluded the deal 
after n rounds of bargaining. The specific process is as 
follows, in the first round (n=1), the buyer makes an offer, 
if the seller accepts, the game is over, and if the seller 
refuses, it goes to the next round. In the second round 
(n=2), the seller makes an offer, if the buyer accepts, the 
game is over, and it goes to the third round (n=3) if the 
buyer does not accept. This cycle continues until the end of 
the n round. The discount factor (patience extent) of 
buyers and sellers is often determined by the total number 
of people on both sides. If the number of sellers and buyers 
is s and b, respectively, and we assume that the s and b 
remains the same throughout the bidding process. The 
greater proportion of sellers in the transaction is, the more 
patient the buyer is to bid. Therefore the discount factor 

for the buyer is b=sb/(s+b), and similarly, the discount 
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factor of the seller is s=b/(s+b), in which the parameters 

meet the following conditions: 0<i<1, i=(b,s). The 
commodity value provided by the seller is c for the seller 
and v for the buyer. The seller and buyer bid Ps and Pb 
according to the value what they think the goods are 

worth, and each round of quotation satisfies the P[Ps,Pb] 
relationship. The earnings of seller is P–Ps, and the 
additional earnings obtained by buyer is Pb–Ps, that is the 
additional earnings of Pb–Ps will be distributed by the two 
sides. The allocation ratio of the buyer and seller is denoted 
as xb and 1-xb, xs and 1-xs when the buyer and seller bid in 
turn, respectively. 

When n= 2k, the buyer's optimal bid is: 

 
  

 

−
= − −

−
2

( ) 1
( , , , ) (1 )( )

1

k
b S

K b S S b S b S

b S

P P P P P  (10) 


+

− +

− +
= −

+ − +

1 2

2 2 1 2 1

( )
( , , , ) ( )

( ) ( )

k k k

k s b b sk k

b s s b s
b s P P P P

bs b s b s  (11) 

When n= 2k+1, the buyer's optimal bid is: 

 

 
  

 

+

 −
= − + − 

− 

2 1( , , , )

( ) 1
(1 ) ( ) ( )

1

K b s s b

k
kb s

s b s b s

b s

P P P

P P  (12) 

 +

+

− +

 − +
= + − 

+ − + + 

2 1

1 2

2 1 2 1 2

( , , , )

( )
( )

( ) ( ) ( )

k s b

k k k k k

b sk k k

b s P P

b s s b s b s
P P

bs b s b s b s
 (13) 

It can be seen that the factors affecting the equilibrium 
price include discount factor, game times and bid in the 
final game stage under the condition of limited bargaining 
times. In the process of carbon emission trading, the 
trading center stipulates that the buyer and seller shall 
determine the final transaction price through bargaining 
within a certain period of time. If the two sides fail to reach 
an agreement on the trading price through negotiation, 
they can choose to abandon the current round of trading 
and wait for the next round. Therefore, the bargaining 
process of carbon emission trading should be an indefinite 
game, what means the optimal bid of the buyer in the 
indefinite bargaining game can be obtained when k 
approaches infinity as follows. 



 


−
= −

−

1
( )

1
s

b s

b s

P P P  (14) 

Then the transaction price of two sides is: 

  

   





− −
= − = +

− −

(1 ) 1

1 1
s b s

b b s

b s b s

P P P P P  (15) 

The P and P* satisfy the following relationship: 

 = −
1
( )

2
b sP P P  and  = +

1
( )

2
b sP P P  when b=s=1. This 

indicates that the trading center generally matches the 

transaction price of = +
1
( )

2
b sP P P  by matchmaking trading 

type in two-way open bidding. The precondition for this 

transaction price is that both the discount factor of buyer 
and seller are 1, what means they have enough patience 
and the numbers of buyer and seller tends to infinity. In 
reality, the number of two sides is limited, it is urgent for 
sellers to make a deal in order to sell the carbon emission 
quota that is about to expire and for buyers to fulfill the 
contract in order to buy the carbon emission quota. 

Therefore, the transaction price of = +
1
( )

2
b sP P P  cannot fully 

accord with the real transaction intention of buyer and 
seller. 

3. Results and discussion 

3.1. Analysis on the three-party game of initial allocation of 
carbon emission rights 

It can be seen from the equilibrium solution of competent 
government departments that the probability of adopting 
the review strategy is positively correlated with review cost 
paid and negatively correlated with administrative penalty 
intensity when the carbon emission enterprises and third-
party verification institution adopting collusion strategy. 
The carbon emission enterprises and third-party 
verification institution believe that the lower review cost 
and the greater administrative penalty is, the greater 
probability of adopting the review strategy by competent 
government departments, and the smaller probability that 
they will adopt the collusion strategy. On the contrary, the 
higher review cost and the smaller administrative penalty 
is, the more likely they will adopt the collusion strategy 
because carbon emission enterprises and third-party 
verification institution will think that the competent 
government departments will prefer to adopt the no 
review strategy. In conclusion, the competent government 
departments should improve the review efficiency 
effectively to reduce cost. Specifically, the review work can 
be outsourced to universities, research institutes and other 
scientific research units, and at the same time, they should 
increase punishment for the collusion behavior between 
the carbon emission enterprises and third-party 
verification institution. 

From the equilibrium solution of carbon emission 
enterprises and third-party verification institution, it can be 
seen that the greater benefits brought by the collusion 
strategy of false reporting of carbon emissions and the 
smaller penalty for collusion behavior is, the greater 
product of the probability of adopting the review strategy 
by competent government departments and sample 
proportion of review. If the competent government 
department always adopts the review strategy, namely the 
p1=1, the sample proportion is positively correlated with 
the additional benefit brought by conspiracy to falsify 
carbon emission and negatively correlated with the penalty 
intensity for collusion. At present, free allocation of carbon 
emission rights can basically meet the needs of carbon 
emission enterprises. As the carbon trading system 
continues to improve, the collusion strategy will bring more 
additional revenue. The proportion of is inversely 
proportional to the severity of punishment. The proportion 
of review is inversely proportional to the additional 
revenue. The greater the government's punishment for the 
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collusion strategy, the smaller the proportion and cost of 
review sampling. Therefore, except to the fixed fine for the 
collusion strategy, the most effective countermeasure for 
competent government departments is to impose 
additional fine that is several times the revenue obtained 
by the collusion strategy, which can largely avoid the 
occurrence of the collusion strategy and reduce the 
compound cost. 

3.2. Analysis on the game of secondary market of carbon 
emission rights 

In the process of bilateral open bidding, the time cost of 
negotiating the transaction price between buyer and seller 
is high. The trading center can directly determine the 
transaction price by combining the number of buyers and 
sellers and quantity of carbon emission, but not simply take 
the arithmetic average of bidders as the transaction price.  
At the same time, the trading center can determine the two 
sides that meet certain conditions to complete the 
compulsory transaction according to the forces of buyer 
and seller. This form can eliminate the process of seeking 
confirmation from both sides. 

If the buyer and seller take turns to bid and determine the 
transaction price in the bilateral open bidding process, the 
equilibrium transaction price can be expressed as follow. 

  

   

− −
= +

− −

* (1 ) 1

1 1
s b s

b s

s b s b

P P P  (16) 

4. Conclusions 

China's carbon emission trading market needs to 
development and improvement focus on the following 
aspects. Firstly, China should vigorously support and build 
third-party verification institution to realize the rapid 
development and specialization of entire industry. It is 
necessary to strengthen the professional training on 
operational skills of the personnel carbon emission 
verification that reducing the verification costs of carbon 
emission industry effectively. Secondly, the competent 
government departments should establish a regular 
mechanism to review the carbon emission reports 
submitted by carbon emitting enterprises and strictly 
prevent third-party verification institution from colluding 
with carbon emitting enterprises. A strict punishment 
mechanism for discovered collusion should be established, 
combining punishment with unlawful act. The competent 
government departments can establish long-term 
cooperation with universities, research institutes and other 
research institutions, and outsource the review work to 
improve the review efficiency. Thirdly, in order to improve 
the transaction efficiency, the trading center should 
directly determine the transaction price in combination 
with the forces of the buyers and sellers, and select the 
qualified buyers and sellers to make transactions directly at 
the secondary carbon trading market in process of bilateral 
open bidding. 
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