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Abstract 
With the deepening understanding of the relationship between greenhouse gases such 
as carbon dioxide and global climate change, calls for the international community to 
take measures to limit or reduce the emissions of greenhouse gases such as carbon 
dioxide are also increasing. Climate change and global environmental issues have 
become the focus of the world. The development of low-carbon economy has become a 
major trend. All countries have pressure on carbon emissions. In this case, Kyoto 
Protocol to put forward three systems to help each country reduce its greenhouse gas 
emissions. Among them, the European Union Emissions Trading Scheme (EU ETS) and 
the Clean Development Mechanism (CDM) are two mechanisms with high recognition 
(Meng et al., 2008). Next, this article will briefly introduce the advantages and 
disadvantages of EU ETS and CDM, and analyze which of EU ETS and CDM is the most 
effective control mechanism under the condition of constant cost. 
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1. Economic Background 

In order to expedite cosmopolitan greenhouse gas emission reduction and diminish 
cosmopolitan CO2 emissions, some market mechanisms have been created. Kyoto Protocol not 
only allocating emission abatement task for Developed Countries, but also provides a nimble 
mechanism to accomplish tasks, including joint implementation (JI) and CDM require 
developed country transfer technology and funds to implement emission reduction to 
developing country. CDM is the only joint cooperation mechanism of developing countries in 
the Kyoto Protocol (Gao, 2012). 
The common feature of EU ETS and CDM is to quantify the CO2 emits, allow the carbon 
emissions to be traded in the market, and help industries to obtain low emission reduction costs 
(Zhao et al., 2008). But these two systems also have many differences and their own advantages 
and disadvantages. The difference between CDM and EU ETS is that CDM focuses on promoting 
sustainable development and emission reduction. It has flexibility to achieve its emission 
reduction targets in industrialized countries. In addition, CDM plays a supervisory role in the 
emission reduction obligations of developed countries, and helps developing countries achieve 
the goal of sustainable development (UNCC, n.d.). The EU ETS emphasizes the determination of 
carbon dioxide emissions of various countries, and each enterprise can sell the endless 
emission rights to other unfinished enterprises to control the total carbon dioxide emissions. 
CDM emphasizes that developed countries can help developing countries reduce their 
emissions through CDM projects in exchange for some or all of the emission reduction quotas 
as part of their emission reduction obligations (UNCC, n.d.). 
Under the carbon trading mechanism, the carbon emission price mainly depends on the 
relationship between supply and demand of carbon emission rights in the carbon emission 
trading market. At the beginning of the third stage of EU ETS, in order to solve the imbalance 
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between emission and allocation in the first and second phases, a Market Stability Reserve 
(MSR) was established in 2015 to make the auction supply of emission quotas more flexible 
(Bocklet et al., 2019). Total number of allowances in circulation (TNAC) is an important 
indicator of MSR operation. If TNAC is higher than the previously determined upper limit, the 
allowance will be added to the reserve, and if TNAC is lower than the previously determined 
lower limit, the allowance can be taken out from the reserve. Determine the Total number of 
allowances in circulation according to the following formula: 
 

TNAC = Supply – (Demand + allowances in the MSR) 
 
The MSR set by EU ETS and the mechanism of storage and trading of emissions are important 
measures to stabilize the carbon price. EU-ETS allows enterprises to store emissions within a 
certain period, but only within its set period (European Union, 2020). EU ETS makes full use of 
the advantages of market economy to make the carbon price fully reflect the supply and 
demand situation. the balance between supply and demand can help stabilize the carbon 
emission price and further help enterprises to effectively reduce emissions in order to achieve 
the goal of controlling total carbon emissions. 
From the perspective of marginal cost of emission abatement, CDM’s marginal cost can be lower. 
Developed countries are facing certain pressure to reduce greenhouse gas emissions, and the 
cost of adopting emission reduction measures in developed countries is relatively high. For the 
governments of developed countries, participating in clean development mechanism projects 
can achieve the goal of lower marginal cost. When the developed countries' emission reduction 
reaches a certain amount, the marginal cost of emission abatement will be higher, while the 
marginal cost of emission reduction in developing countries is lower than that in developed 
countries. Developed countries can achieve a better emission reduction effect through CDM 
projects in developing countries by lower marginal cost than in their own countries. In this way, 
CDM can help developed countries reduce the marginal cost of emission reduction (Zhang, 
2009). 
 

 
Figure 1. Emission reduction costs 

Source form: REFINITIV 
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From the perspective of economic cost of emission reduction, CDM can help developed 
countries to reduce emission at lower economic cost. If a developed country emits a certain 
amount of carbon dioxide in its own country, the developed country can reduce the same 
amount of carbon dioxide in developing countries through CDM projects. Reducing carbon 
dioxide in developed countries requires several times the cost in developing countries to 
achieve the same reduction effect. Therefore, CDM can also help developed countries reduce 
emissions at lower economic costs. The following figure shows the emission reduction costs of 
each mechanism from 2016 to 2020(Figure 1). 

2. Empirics and Application 

There is no doubt that EU ETS has been successful in urging various countries and industries to 
reduce carbon emissions at the lowest economic cost. The EU ETS monitors the member 
countries mainly through two aspects, one is to set the total emissions and allocate quotas to 
each country to determine the greenhouse gas emission limits of each member country, and the 
other is to establish a carbon emission trading market to reduce the overall emission reduction 
cost of the society. The control and supervision of the EU ETS has played a significant role in 
reducing greenhouse gas emissions. It has been in operation since 2005, global greenhouse gas 
emissions are generally on a downward trend. From 2005 to 2019, the emission of greenhouse 
gases has been reduced from 5367433.8 thousand tons to 4237651.38 thousand tons, with 
remarkable achievements (Eurostat, n.d.). 
 

 
Figure 2. Greenhouse gas emissions of EU ETS member countries from 2005 to 2019. (unit of 

measure: thousand tonnes) 
 
In the first phase of the EU ETS, the EU ETS has reduced its total emissions by 3% to about 200 
million tonnes of carbon dioxide using very low transaction costs (Chevallier, 2009). In the third 
phase, EU ETS has covered more industries, received more industry support and promoted the 
development of low-carbon technologies. At present, EU ETS has achieved the environmental 
control targets and encouraged the regulated enterprises to reduce emissions. Moreover, EU 
ETS has almost no concurrent negative impact on the competitiveness of enterprises and is a 
positive supervision to enterprises (Joltreau & Sommerfeld, 2019). 
EU ETS has some advantages and disadvantages. The advantages of EU ETS are that the price 
set for carbon emissions is not only an information that can effectively reflect the supply and 
demand situation, but also a market signal that can effectively allocate environmental resources. 
The EU ETS allows the inter-period storage of quotas, encourages enterprises to formulate 
long-term emission reduction plans, and promotes the implementation of emission reduction 
actions, which is beneficial to the stability of the market carbon price (European Commission, 
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n.d.). At the same time, EU ETS has some shortcomings. At the beginning of EU ETS, the 
economic conditions and relevant environment of each member country are quite different. EU-
ETS requires each country to unify the allocation method, which is not only difficult but also 
causes resistance from some countries and delays the smooth implementation of the whole 
carbon trading plan. In addition, although EU ETS has incorporated aviation industry into its 
regulatory system, which is an attempt to control carbon emissions in the transportation sector, 
the aviation industry in various countries has different views on EU ETS. EU ETS stipulates that 
the more carbon emissions an airline has in history, the more free carbon emission quotas it 
will receive, which is obviously extremely unfair to developing countries. Aviation industry in 
developing countries is in a period of steady growth, and airlines in developing countries will 
pay much higher costs than those in other developed countries. The cost pressure brought by 
ETS charging will increase year by year, which will have a more significant negative impact on 
the developing aviation industry. In 2012, China, India, Brazil and South Africa jointly opposed 
EU ETS to levy aviation carbon tax (Wang & Yu, 2015). 
CDM also has shortcomings. The sustainability of the CDM market faces a series of challenges. 
The first problem is that the international climate regime after 2012 is still uncertain, and this 
uncertainty makes the development of CDM market less and less dynamic. Moreover, different 
host countries may have different requirements for CDM projects. Different conditions in 
different countries may lead to different results of CDM projects. Moreover, most CDM projects 
are concentrated in specific countries, such as India, China and Brazil (Liu & Wu, 2007). 
But CDM has more advantages. First, CDM is the most effective way for developed countries to 
achieve the emission reductions promised in the Kyoto Protocol at low cost. CDM helps 
developed countries reduce emissions at lower cost. At the same time, developing countries can 
obtain funds and advanced technologies from developed countries to promote the sustainable 
development of developing countries. CDM provides conditions for developing countries and 
developed countries to play their complementary advantages. CDM can also help developed 
countries to invest in climate change projects and transfer technology in developing countries, 
and can also help developing countries to create more job opportunities and GDP (Wang & Chen, 
2009). The most important point is that CDM not only has the function of reducing greenhouse 
gas emissions, but also brings huge business opportunities for participating countries and 
promotes communication and contact between countries. 
Therefore, CDM can be said to be the most effective mechanism to control greenhouse gases 
under the uncertainty of cost. It not only monitors countries to reduce emissions by using price, 
but also makes carbon abatement lower cost by strengthening the cooperation, and strengthens 
the ties between developed countries and developing countries. In this way, people in more 
countries can recognize the concept of carbon reduction. CDM solves two problems at the same 
time, including lowering emission abatement costs in developed countries and exporting 
sustainable development to developing countries. Therefore, CDM is considered as the 
mechanisms which benefit both sides. 
As emission reduction has become an international trend, and with the continuous 
development of CDM, China has become a key country for CDM project development. In China, 
wind power generation is an important area of renewable energy development and a key area 
of CDM project development. The development of CDM project has promoted the construction 
of wind power industry in China. As of 2010, 181 wind power CDM projects in China have been 
successfully registered, greenhouse gas emission reductions totaled 178 million tons of carbon 
dioxide (Zhang et al., 2011). This shows that it is effective to help developing countries curb 
greenhouse gas emissions through CDM projects. 
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3. Conclusion 

This article explains the origin of CDM, and also analyses that developed countries can reduce 
carbon dioxide emissions through CDM projects with lower marginal cost and economic cost. 
It also critically analyzes EU ETS and CDM. Through comparative analysis, this article concludes 
that CDM is the most effective emission reduction mechanism under the condition of uncertain 
cost. Through the CDM project, enterprises and the public, especially those in developing 
countries, will have a better understanding of climate change and its impacts, which will help 
more enterprises and the public to participate in the action of emission reduction, facilitate the 
technology import from developed countries to developing countries, and help developing 
countries to make technological progress. 
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