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Brief history of global emissions-trading markets

In the 1960s, Crocker (1966) and Dales (1968) proposed the idea of pollution rights 
trading, allowing emissions rights to be exchanged as normal goods. The United 
States was the first country to practise this idea to solve the problem of pollution 
emissions. The US Clean Air Act Amendments of 1990 initiated the first large 
experiment in the use of market-based regulation to control environmental problems 
with the introduction of a trading program for sulphur dioxide emissions (Burtraw 
and Fueyo Szambelan 2009). Germany, Australia and the United Kingdom were 
also pioneers in building emissions-trading schemes (ETSs).

The Kyoto Protocol was open for signing from 16 March 1998 to 15 March 1999 
and received 84 signatures by the closing date. Parties with commitments under the 
protocol (Annex B parties) have accepted targets for limiting or reducing greenhouse 
gas (GHG) emissions. These targets are expressed as levels of allowed emissions 
or assigned amounts over the first commitment period (2008–12). The allowed 
emissions are divided into assigned amount units.
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Emissions trading, as set out in Article 17 of the Kyoto Protocol, allows countries 
that have emissions units to spare—emissions permitted to them but not ‘used’—
to sell this excess capacity to countries that have exceeded their targets. Thus, a new 
commodity was created in the form of emissions reductions or removals. Since carbon 
dioxide is the principal greenhouse gas, people speak simply of trading in carbon. 
Carbon is now tracked and traded like any other commodity. This is known as the 
‘carbon market’.

After expiration of the Kyoto Protocol in 2012, emissions-trading markets continued 
to grow rapidly. By August 2022, there were approximately 32 ETSs implemented 
or scheduled for implementation globally, covering 38 national jurisdictions (World 
Bank 2022), with a market value of approximately US$270 billion. Some of the 
biggest such systems are those in the European Union, North America (the Western 
Climate Initiative and Regional Greenhouse Gas Initiative) and China. EU emissions 
allowances ended 2021 above €80 per tonne—more than double their price at the 
end of 2020. Those surging prices, combined with a modest rise in volume, led to 
a record high turnover of €760 billion, which was approximately 90 per cent of total 
global carbon credits turnover in 2021. Table 11.1 shows the major events in global 
emissions-trading markets.

There was no unified global emissions-trading market until 2022, but existing ETS 
markets developed and connected. Although major developing economies have set 
their goals for carbon neutrality, the progress made with their ETSs has not been 
significant. As the highest-emitting country, China has provided a well-designed 
agenda and become a  pioneer in and leader of emissions-trading markets. 
More details about the EU ETS will be provided later in the chapter.

Table 11.1 Main events in global emissions-trading markets

Year Major event

1998 Kyoto Protocol signed
Emissions Reduction Market System (Chicago area, USA)

2002 UK Emissions Trading Scheme

2003 Chicago Climate Exchange (Voluntary) (USA)
NSW Greenhouse Gas Abatement Scheme (Australia)

2005 Kyoto Protocol enters into force 
EU ETS
Norway ETS
Japan Voluntary ETS

2007 Norway, Iceland and Liechtenstein join EU ETS
Western Climate Initiative (California, USA, and Quebec, Canada)

2008 Switzerland ETS (CH‑ETS)
New Zealand ETS

2009 Regional Greenhouse Gas Initiative (RGGI) (USA)

2010 Tokyo ETS (Japan)
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Year Major event

2011 Saitama Target Setting Emission Trading Scheme (Japan)

2012 India Performance, Implementation and Trading Mechanism (IND PAT)
São Paulo ETS announced (Brazil)
California ETS (USA)

2013 Quebec ETS (Canada)
Kazakhstan ETS
Rio de Janeiro ETS announced (Brazil) 
China ETS I (experimental, five pilots: Beijing, Shanghai, Tianjin, Guangdong and 
Shenzhen)
China ETS I (experimental, two more pilots: Hubei, Chongqing)

2014 South Korea ETS (KETS)

2015 Paris Agreement passed
China ETS I (experimental, two more pilots: Sichuan, Fujian)

2016 China ETS (National) announced

2021 China ETS (National) launched

The function of emissions-trading markets

Although there are six recognised GHGs,1 current emissions-trading markets are 
referred to as carbon markets. Carbon markets are categorised as either voluntary 
carbon markets (VCMs) or compliance carbon markets (CCMs), which are 
significantly different to each other in terms of regulations, market size and other 
factors (Varsani and Gupta 2022).

VCMs are unregulated markets that enable entities, including individuals, firms and 
governments, to buy carbon offsets from project developers on a voluntary basis to 
achieve their carbon compensation and neutralisation. Companies can voluntarily 
purchase carbon offsets, certified to private standards, as part of their sustainability 
strategies. The size of VCMs are quite small compared with CCMs. VCMs are also 
lacking in regulation and transparency requirements. A lack of high-quality carbon 
offsets (projects with high environmental and social integrity) has held back the 
growth of this market.

CCMs are also referred to as ETSs, which form the mainstream of global markets. 
They are market-based mechanisms in which regulators distribute for free or by 
auction a limited number of carbon-emissions allowances to regulated companies. 
Each carbon allowance typically allows its owner to emit 1 tonne of GHG (mostly 
carbon dioxide). Firms that are more advanced in their emissions reductions can sell 
their unused allowances to other parties to cover their excess emissions. By setting 
trading rules and requirements, regulators allow the market to optimally decide 

1  According to the Kyoto Protocol, greenhouse gases include carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride and nitrogen trifluoride.
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behaviour (buying credits versus reducing emissions), with a  lever to gradually 
reduce the overall supply of emissions allowances. The goal for CCMs is to provide 
pathways for decarbonisation and internalise externalities from climate change. 

Like classical capital markets, an established ETS has a primary and a  secondary 
market. In the primary market, regulators typically distribute for no cost or by auction 
allowances to regulated entities to comply with their emissions limits. In May 2022, 
the total number of carbon allowances in circulation was 1,449,214,182, according 
to the European Commission (EC 2022). Once regulated, companies are allotted 
an allowance, which they can trade on secondary markets (in line with their 
emissions requirements) using both spot or derivatives contracts such as futures, 
options and swaps. 

There are various carbon finance products. Table 11.2 presents some examples. 

Table 11.2 Major categories of carbon assets

Primary market Secondary market Financing market Supporting Market

Carbon allowance 
(distribute/auction)
CER2

Spot trades
Futures
Index products
Theme funds & 
derivatives

Carbon pledge 
Carbon repo
Carbon deposit

Carbon (or Climate) 
Insurance

Under the EU ETS, the most popular product is carbon emissions (CE) futures, 
which have the best liquidity and the largest market share, avoid problems of 
incomplete information and protect investors from market risks. Figure 11.1 shows 
the trading process of a CE futures deal. 

Carbon Exchange

Standardization Contracts Sector B
SellPurchase

Transaction

Sector BSector A

Sector A

Figure 11.1 A typical carbon emissions futures trading process
Source: Authors’ own schema.

2  A type of emissions unit issued by the Clean Development Mechanism (CDM) Executive Board for emissions 
reductions achieved by CDM projects and verified by a Designated Operational Entity under the rules of the 
Kyoto Protocol.
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Evidence from the European Union and China
As a  leading example for other markets, the EU ETS is the most mature and 
functional ETS globally. It began in 2005 and covers about 40 per cent of emissions 
in the European Union. It is currently the world’s largest regional carbon market. 

China’s emissions passed those of the United States in 2005 and, by 2012, had 
surpassed the combined contribution of the United States and the European Union 
(Figure 11.2). To face the challenges of climate change and its responsibilities, China 
launched its national ETS in 2021, which is now the most progressive among all the 
developing countries. 
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Japan, 3%

Germany, 2%
Islamic Republic of Iran, 2%

South Korea, 2%
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Poland, 1%
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Figure 11.2 Each country’s share of carbon dioxide emissions in 2020 
Source: UCS (2022).

EU ETS: Playing a leading role

Developing path
The EU ETS is important through its role as the ‘cornerstone’ of climate change 
policies for the European Union. It is also a  pioneer for other ETSs. In 1997, 
EU countries promised that in 2012 (the year the Kyoto Protocol expired), their 
carbon emissions would be 8 per cent lower than in 1990. To make it practical, in 
June 1998, the European Commission published a report, Climate Change: Towards 
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an EU Post-Kyoto Strategy,3 which aimed to initiate an ETS no later than 2005. 
On 13 October 2003, the European Parliament passed Directive 2003/87/EC4 and 
confirmed the EU ETS would begin in 2005.

The EU ETS is a ‘cap and trade’ scheme, which sets an absolute limit or ‘cap’ on the 
total amount of certain GHGs that can be emitted each year by the entities covered 
by the scheme. This cap is reduced over time so that total emissions fall. Since the 
scheme’s introduction in 2005, emissions have been cut by 42.8 per  cent in the 
main sectors covered. 

The EU ETS passed through three phases from 1 January 2005 to the end of 2021 
and is now entering the fourth:

1. 2005–07 (Phase 1): Learning by doing. A three-year pilot phase aimed at creating 
the basic infrastructure for the trading of carbon allowances and establishing 
a pricing mechanism. In this period, the goal was to detect and analyse potential 
flaws in the scheme and familiarise members with the rules. The EU ETS 
set excessive emissions rights quotas in this period in the absence of reliable 
emissions data.

2. 2008–12 (Phase 2): Formal period I. Trade among members was approved to 
meet their Kyoto Protocol permissions. Using audited emissions data, regulators 
created an emissions cap for various firms and gradually reduced the carbon 
allowances supply. Three non-EU countries (Iceland, Norway and Liechtenstein) 
joined the scheme. The 2008 GFC crushed the global economy and dampened 
economic activity, with lower demand for carbon allowances driving prices down.

3. 2013–20 (Phase 3): Formal period II. In December 2012, the Doha Amendment 
added new emissions reduction targets for the Second Commitment Period 
(2012–20) for countries participating in the Kyoto Protocol (UNFCCC n.d.). 
The EU ETS followed this amendment and set two goals:
a. Reduce emissions by 21 per cent by 2020 compared with 2005.
b. Reduce emissions by 43 per cent by 2030 compared with 2005.
The most recent reduction targets endorsed by the European Parliament and the 
European Council are:
a. By 2030: GHG emissions to be at least 55 per cent below 1990 levels under 

the proposed ‘European Green Deal’, set in the Climate Law.
b. By 2050: Carbon neutrality target under the proposed European Green 

Deal, to be set in the Climate Law.

3  Communication from the Commission to the Council and the European Parliament—Climate Change: Towards 
an EU Post-Kyoto Strategy, Document 51998DC0353, available from: eur-lex.europa.eu/legal-content/EN/TXT/? 
uri=celex%3A51998DC0353.
4  Decision (EU) 2015/1814 of the European Parliament and of the Council of 6 October 2015 Concerning the 
Establishment and Operation of a Market Stability Reserve for the Union Greenhouse Gas Emission Trading Scheme 
and Amending Directive 2003/87/EC (Text with EEA relevance), Document 32015D1814, available from: eur-lex.
europa.eu/legal-content/EN/TXT/?toc=OJ:L:2015:264:TOC&uri=uriserv:OJ.L_.2015.264.01.0001.01.ENG.

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A51998DC0353
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A51998DC0353
http://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ
http://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ
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Since these goals are more ambitious and challenging, this phase is focused 
mainly on regulating excess supply, and has seen an increase in carbon prices on 
the back of reforms such as the following (EC n.d.):
a. ‘Backloading’: a  reform introduced in 2014 with the aim of increasing 

carbon prices and therefore the incentive to invest in low-carbon technology. 
For 2014, 2015 and 2016, 400, 300 and 200 million fewer EU ETS allowances 
(EUAs), respectively, were intended to be auctioned than originally scheduled.

b. Market Stability Reserve: As a long-term solution, the reserve began operating 
in January 2019. It addresses the current surplus of allowances and improves 
the system’s resilience to major shocks by adjusting the supply of allowances 
to be auctioned. The 900 million allowances that were backloaded in 
2014–16 were transferred to the reserve rather than auctioned in 2019–20. 

4. 2021–30 (Phase 4): Formal period III. This phase is implementing stricter policy 
measures to reduce carbon emissions. The allowances supply cap will reduce 
at a rate of 2.22 per cent every year, compared with 1.74 per cent previously. 
This phase is also focused on providing two funding mechanisms for low-carbon 
innovations to help energy-intensive sectors in their transition to a low-carbon 
economy (Aither 2022):
a. Innovation Fund: Assisting innovative technologies in the industry. 
b. Modernisation Fund: Assisting investments in 10 low-income EU member 

states, to promote a  low-carbon economy, enhance energy efficiency and 
modernise energy systems.

Table 11.3 presents more details about the four periods of the EU ETS.

Table 11.3 Major periods of the EU ETS

First period Second period Third & fourth periods

Region All EU members All EU members plus 
Iceland, Norway and 
Liechtenstein

All EU members5 plus 
Iceland, Norway and 
Liechtenstein

Sector Energy-intensive 
industries including oil 
refineries, steelworks 
and production of iron, 
aluminium, metals, 
cement, lime, glass, 
ceramics, pulp, paper

First period sectors plus 
commercial aviation

Second period sectors 
plus petrochemicals, 
carbon capture and 
storage, and some 
chemical industries6

Emissions Carbon dioxide Carbon dioxide and 
nitrous oxide (voluntary)

Carbon dioxide, 
nitrous oxide and 
perfluorocarbons (PFCs)

5  After Brexit, the United Kingdom withdrew from the EU ETS.
6  Ammonia, nitric acid, oxalic acid and glyoxylic acid.
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Mechanism and rules
The EU ETS is a cap and trade scheme in which a cap is set on the total emissions 
of the GHGs covered by the scheme. The cap is reduced over time so total emissions 
fall. Trading parties receive or buy emissions rights allowances and trade with one 
another. In 2012, the EU ETS separated the cap into two: the fixed-installation 
cap and the aviation cap. After each compliance cycle, a member must surrender 
enough allowances to cover all its emissions or face heavy fines. If a  company 
reduces its emissions, it can keep the remaining allowances to cover its future needs 
or trade them.

Auctioning is the default method for distributing carbon allowances to companies 
participating in the EU ETS. However, in the scheme’s first two periods, all 
allowances were allocated for free to members based on their economic conditions 
because of a  lack of reliable emissions data. In phase three, auction became the 
main method for the power generation industry. For other industries, the transition 
from free allocation to auctioning is taking place progressively. Some allowances 
continued to be distributed for free until 2020 and beyond.

A monitoring, reporting and verification (MRV) system is also a key part of the scheme. 
On 29 January 2004, the European Parliament passed Decision 2004/156/EC7 and 
set the MRV rules for phase one. After the experimental period, it implemented 
Decision 2007/589/EC8 for phase two. Member countries must submit an 
emissions report in each compliance cycle. The report, especially the emissions data, 
must be audited and verified by an accredited MRV sector before 31 March of the 
subsequent year. Once verified, operators must surrender the equivalent amount of 
emissions rights allowances by 30 April of that year.

The EU ETS has very strict penalties. In 2005, the noncompliance penalty was set at 
€40 per unit (of carbon dioxide). The most recent penalty price is €100 per missing 
allowance (that is, €100 per  tonne of excess carbon dioxide emissions), which is 
much higher than the current trading price. In addition, the trading party must 
make up the difference in the following year. The penalty is a distinct characteristic 
of emissions-trading markets compared with typical financial markets and is 
consistent with motivations of managing GHG emissions.

7  2004/156/EC: Commission Decision of 29 January 2004 Establishing Guidelines for the Monitoring and 
Reporting of Greenhouse Gas Emissions Pursuant to Directive 2003/87/EC of the European Parliament and of the Council 
(Text with EEA relevance) (notified under document number C(2004) 130), Document 32004D0156, available from:  
eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32004D0156.
8  2007/589/EC: Commission Decision of 18 July 2007 Establishing Guidelines for the Monitoring and Reporting 
of Greenhouse Gas Emissions Pursuant to Directive 2003/87/EC of the European Parliament and of the Council 
(notified under document number C(2007) 3416) (Text with EEA relevance), Document 32007D0589, available from:  
eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32007D0589.

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32004D0156
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32007D0589
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In theory, the price of emissions allowances should establish the marginal cost of 
emissions reductions sufficient to meet the cap set under the EU ETS. However, there 
has been substantial volatility recently in the price of EU ETS allowances (EUAs), 
which had remained about €10 per  tonne of carbon dioxide emitted during the 
10 years before 2017 (Figure 11.3). From 2017, the price started to rise. During 
the Covid-19 crisis, global economic activity slumped for a period; however, with 
the extreme expansion of monetary policies, the EUA price jumped rapidly, as 
with other commodities. The EUA price is now more closely correlated with other 
global financial market targets (such as petrol prices), performing not only the 
decarbonisation progress but also macroeconomic changes and policy effects. 
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Figure 11.3 EU ETS allowance prices, 2005–22 (€)
Source: Trading Economics (2022).

Summary
The EU ETS is the most established and functional among existing emissions-trading 
markets. We could learn much from its progress. 

First, the establishment of the EU ETS relied on stable political and economic 
goals, especially the European Union’s commitment to addressing climate change. 
However, the 2022 global energy crisis caused by the war in Ukraine and high inflation 
in the European Union has placed a drag on the climate agenda. Many European 
countries have put their strict climate commitments aside to increase the share of 
coal-fired electricity. It is uncertain whether these actions will impact the EU ETS. 

Second, a  unified and developed financial system has also been critical to the 
scheme’s success. The carbon allowances and other financial products are priced in 
euros (€), so all EU members can trade without additional financial burdens.
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Third, the EU experience may not transfer easily to other regions—for example, it 
would be much harder to build a unified Asian trading scheme. The financial systems 
in Asia (especially in large economies like China and Japan) are not connected 
and there is no single regional currency, making cross-border trading much more 
difficult. In addition, the economic conditions, population structure and industry 
advantages among Asian countries are very different to those in Europe, with widely 
varying levels of emissions. Countries like India and Vietnam are still undergoing 
rapid industrialisation and emit a  lot of GHGs, while Japan has already entered 
its post-industrial era. As of August 2022, although there were several domestic 
emissions-trading markets—in China, Japan and South Korea—there was no plan 
for a unified regional market in Asia.

The moral and political responsibilities to act on climate change were also an 
important motivation for the establishment of the EU ETS. Unlike naturally formed 
financial markets, an ETS is an artificial system, born from concerns about climate 
change and the goal of net-zero emissions. The European Union wants a sustainable 
and environmentally friendly economy, and the ETS is a  tool for achieving that 
ambition. From a political perspective, cooperation on combatting the climate crisis 
is free from most international controversies. The pioneer status of the EU ETS 
gives the European Union a political tool to leverage other economic issues and 
enforce its power discourse. 

However, not all major countries are willing to accept their responsibilities or have 
an interest in developing an ETS. As a large emitter, the United States has significant 
responsibilities and nearly all the advantages for founding a national market: robust 
financial systems, advanced environmental technologies and potential to provide 
transparent emissions data. However, on 4 August 2017, the Trump administration 
delivered an official notice to the United Nations that the United States intended 
to withdraw from the Paris Agreement as soon as it was legally able to do so. 
Although the Biden administration re-joined the Paris Agreement and committed 
to providing leadership on climate change issues, there is still no national ETS in 
the United States.

Fourth, an additional virtue of the EU ETS is as an example of a mature ETS to 
encourage global progress and cooperation on establishing such schemes. 

In 2014–17, the European Commission cooperated with China on a  three-year 
project to support the design and implementation of emissions trading in China. 
The project provided technical assistance for capacity-building and supported the 
seven existing regional pilot systems and the establishment of a national ETS.

In their joint statement on climate change at the European Union – China summit 
in 2015, the European Union and China agreed to further enhance their bilateral 
cooperation on carbon markets. Against this background, the European Commission 
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and China’s National Development and Reform Commission agreed on a  new 
project for 2017–20, the Platform for Policy Dialogue and Cooperation between 
EU and China on Emissions Trading. It aimed to provide capacity-building and 
training to support Chinese authorities in their efforts to implement and develop 
a nationwide ETS. 

The South Korean ETS (KETS), launched in 2015, covers 66 per cent of the country’s 
total GHG emissions. It is the first mandatory ETS among non–Annex I countries 
under the United Nations Framework Convention on Climate Change (UNFCCC). 
The European Commission supported South Korea through a technical assistance 
project focused on building the necessary capacity to implement the KETS. 

China’s ETS: A rising star

On 22 September 2020, Chinese President Xi Jinping told the UN General 
Assembly that China would strive to reach its peak carbon dioxide emissions by 
2030 and carbon neutrality by 2060, in what is known as the ‘dual carbon’ goal. 
As in the European Union, the development of China’s carbon-trading market is 
a gradual, three-step process. From 2000 to 2020, China made huge progress and 
its national trading scheme began in 2021. 

Development path
The founding of China’s ETS had three steps:

1. Before 2000: Doubt and lack of motivation. The UNFCCC entered into force 
on 21 March 1994, before the Kyoto Protocol. The framework sets nonbinding 
limits on GHG emissions for countries and contains no enforcement 
mechanisms. China took a passive attitude to this framework—the reasons for 
which are complex, but partly because it had no domestic GHG emissions law 
in the 1990s. At that time, China was entering into a period of rapid growth 
and environmental protection was ignored or viewed as an ‘unnecessary cost’. 
The Kyoto Protocol was the turning point for China’s attitude. It realised the 
economic potential of action under the deal, especially donations from other 
parties, and was eager to join the Clean Development Mechanism (CDM) to 
adopt new technologies. 

2. 2000–10: Opening the mind. In 2002, China approved the Kyoto Protocol 
and joined international CDM discussions. In 2009, then premier Wen Jiabao 
attended the Copenhagen Climate Change Conference and promised that by 
2020, China’s carbon dioxide emissions  per  unit of GDP would decrease by 
40–45 per cent from the 2005 level.

3. 2010–: Huge progress. After 2010, China tested and initiated domestic 
emissions-trading markets. Instead of building a unified market directly, China 
first established ETS pilots in major cities and provinces. In 2011, seven pilots 
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were approved to start carbon trading in 2013–15. On 9 December 2017, China 
announced the start of the national ETS and established two emissions data 
centres, in Beijing and Wuhan, although no real trading occurred until 2021.

On 16 July 2021, trading began in China’s national emissions-trading market, the 
China ETS, into which the existing regional pilots are gradually transitioning. In the 
short term, the pilots will continue to operate in parallel with the national market, 
covering the sectors and entities not included in the latter. Over the medium to long 
term, as more sectors are included in the national ETS, entities already covered by 
regional systems are expected to be integrated into the national market.

The China ETS started with 2,162 firms in the power generation sector—a sector 
that accounts for 4 billion tonnes annually of GHG emissions—meaning China’s 
scheme surpassed the capacity of the EU ETS and became the world’s largest. 
Carbon allowances are priced in renminbi (RMB). On opening day, trading began at 
RMB48 per tonne and closed at RMB52.80 per tonne, hitting the daily 10 per cent 
upper limit on price variation (Figure 11.4). 
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Figure 11.4 China ETS emissions allowance prices in 2021
Source: Slater et al. (2022).

In the year since carbon trading officially began, up to 194 million tonnes of carbon 
emissions allowances have been traded, with the total trading value approaching 
RMB8.5 billion (US$1.23 billion), according to the Ministry of Ecology 
and Environment (MEE). The price of carbon emissions allowances closed at 
RMB58.24 per tonne on 15 July 2022—up 14 per cent from the first trading day. 
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The cap for the China ETS is set from the bottom up: the sum of total allowance 
allocations to all covered entities forms the cap. It is an intensity-based cap, which 
changes according to production levels. The national ETS was estimated to 
have a  cap of 4,500 metric tonnes of carbon dioxide equivalent  per  annum for 
2019  and 2020. The Draft Interim Regulations published by the MEE in 2021 
outlined the possibility of centralised development of a  cap and allocation plan, 
implying the potential for a top-down process for cap-setting in future.

The allowance allocation for the China ETS has two levels (ICAP 2022):

• Free allocation. Benchmarking is used as the main allocation method, with four 
distinct benchmarks: conventional coal plants below 300 MW, conventional coal 
plants above 300 MW, unconventional coal and natural gas. Entities received 
allowances at 70 per cent of their 2018 output multiplied by the corresponding 
benchmark factor. Allocation was subsequently adjusted to reflect actual 
generation in 2019 and 2020. A unit load (output) adjustment factor distributed 
more allowances for entities operating at load rates lower than 85 per cent. 

• Auctioning. Allocation currently occurs through free allocation, but the Draft 
Interim Regulations clarify that auctioning will be introduced and gradually 
expanded. There is currently no timeline for this.

Transactions in the China ETS have two distinct stages: those taking place from 
July to September representing a preparation phase, and real trading, from October 
to mid-December. With covered entities having received their allowances gradually 
from the MEE over the course of the year, demand picked up in October to mid-
December as operators with a shortage began searching for allowances to buy. 

The China ETS’s MRV system was built and tested during the first compliance cycle. 
According to the MEE, the first year’s compliance rate was 99.5 per cent. Failure to 
comply with the ETS requirements can result in a penalty of RMB100,000–500,000 
for a firm, in addition to having to make up the difference in the following year. 
This is much lower than the penalties under the EU ETS. 

The MEE has indicated that other sectors with high emissions intensity, such as 
steel, metal, mining and petrochemicals, will be included in the ETS before 2025.

Characteristics
The structure of the China ETS is very similar to the EU ETS. The ETS pilots 
provided rich lessons and experiences for establishing the national scheme. 
Operation of the national ETS during the first compliance cycle was stable, but it is 
still an experimental project compared with the EU ETS. Given China’s large share 
of GHG emissions, it has a long way to go to expand and regulate the scheme.
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High level of compliance

Back in 2013, the compliance rate was not ideal and nearly all the pilot schemes 
experienced delays in compliance—possibly because of the lack of experience 
among the covered entities; the weak penalties could be another reason. In 2015, 
most pilots completed their compliance obligations on time. Tables 11.4 and 11.5 
present the compliance summaries for 2013 and 2015, respectively. 

The first cycle of the national ETS has maintained the pilot schemes’ high rates of 
compliance. We can expect that after a better MRV system and stricter penalties 
are established, the level of compliance will continue to grow even as more sectors 
are covered.

Table 11.4 China ETS pilots summary of compliance, 2013

Compliance 
due date

Compliance rate Announcement Penalty

Shanghai 30 June 100%  
(191/191)

Rate announced 
30 June 

n/a

Shenzhen 30 June 
(extended to 
10 July)

99.4%  
(631/635)

Compliance 
entity list 
announced 3 July 

n/a

Guangdong 15 July 98.9%  
(182/184)

Rate announced 
15 July; entity 
list announced 
6 August 

2 entities

Tianjin 31 May (extended 
to 25 July)

96.5%  
(110/114)

Rate announced 
28 July; entity 
list announced 
15 August 

n/a

Beijing 15 June 97.1% (403/415) Entity list 
announced 
19 June; rate 
announced early 
September

12 entities

Table 11.5 China ETS pilots summary of compliance, 2015

Expected compliance 
date

Compliance date Compliance rate

Shanghai 30 June 30 June 100% (191/191)

Shenzhen 2 June 30 June 99.8% (635/636)

Guangdong 2 June 8 July 100% (186/186)

Tianjin 31 May 1 July 100% (109/109)

Beijing 15 June 15 June 99%
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Trading volume grows rapidly, but liquidity is low

Before the establishment of the national ETS, the trading volumes in the pilot 
schemes were quite small. According to the 2019 annual report of the International 
Carbon Action Partnership (ICAP), as of 31 December 2018, the accumulated 
trading volume in all pilot schemes reached 282 million tonnes of carbon dioxide 
equivalent. Guangdong’s scheme—the largest pilot—made up the largest share of 
trading volume (94.3 million tonnes) and trading value (US$283 million). After the 
launch of the national ETS, the trading volume has been growing rapidly. The first 
year’s trading volume was 1.94 billion tonnes of carbon dioxide equivalent—nearly 
eight times the accumulated trading volume of the pilot schemes. 

The turnover rate of the China ETS is just 3 per cent, which is much lower than 
the EU ETS (more than 80 per cent in 2020). It seems that the willingness and 
motivation to trade in carbon in China have a lot of space to grow. 

Progressive coverage scope

During the experimental periods, China expanded the market coverage by adding 
new sectors to the pilot schemes. For example, in 2016, the Shanghai scheme covered 
waterway transportation and, in 2015, Beijing’s covered some public transportation. 
The pilot schemes also lowered the inclusion thresholds. The national ETS now 
includes more than 2,000 power generation entities. The MEE has announced the 
inclusion of more sectors in coming years, but there is no strict timeline. 

Unsatisfying data quality

It must be noted that there is a serious issue with the China ETS—not with the trading 
scheme itself, but with a more fundamental element: the relevant emissions data. 

From the monitoring sample of 2021, 89 of 300 institutions (including 94 national 
quality test centres) had violated regulations (The Paper 2022). Among these 89, 
nine were suspected of providing false testing or monitoring reports, another nine 
had provided test results that were beyond their testing capabilities as certified by 
their verifying qualification permits, while the others exhibited customary violations 
such as not separating testing items or not following standard procedure adjustments. 

Among the 94 national quality test centres, 29 violated regulations: four were 
suspected of providing false testing or monitoring reports, while another two had 
provided test results that were beyond their testing capabilities.

On 14 March 2022, the MEE published details of some typical examples of the 
manipulation of reports on carbon emissions data. On 22 May 2022, the Supreme 
People’s Procuratorate, the Ministry of Public Security and the MEE issued a legal 
document titled9 ‘Notice on Law-Violating Crimes of Dangerous Waste Abandoning 

9  www.spp.gov.cn/xwfbh/wsfbt/202205/t20220506_556243.shtml#1.

http://www.spp.gov.cn/xwfbh/wsfbt/202205/t20220506_556243.shtml#1
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and False Reporting of Automatic Monitoring Data on Key Pollution Units’. 
It set priority on the environmental crimes of modifying or forging the automatic 
monitoring data or interfering with the automatic monitoring facilities. It  also 
extended examinations of third-party monitoring institutions, comparing their 
monitoring reports by cross-checking, and set severe punishments for environmental 
crimes of providing false testing reports or distorted proof documents. Recently, the 
State Market Regulatory Administration, the Ministry of Natural Resources, the 
Ministry of Public Security and the MEE jointly announced a nationwide inspection 
of all testing and monitoring institutions through double-blind random sampling 
in September and October 2022, the results of which will be made public (China 
News Network 2022). 

On 13 July 2022, just before the first anniversary of the China ETS, the National 
Carbon Market Construction Conference was held, at which the MEE announced 
that the emphasis of the scheme’s next phase will be on the management of 
data quality, speeding up capacity expansion and establishing a  robust daily 
quality-control mechanism for carbon market data (MEE 2022). We can see that 
China is taking seriously the environmental data issue, and improvements will 
probably be apparent soon. 

Summary
Based on previous data and analysis, there are at least two major similarities between 
the China ETS and the EU ETS:

1. A large and unified market. High levels of energy consumption and GHG 
emissions allow large trading volumes for emissions allowances. According to 
the theory of economy of scale, once more countries have joined the EU ETS 
and the China ETS covers more sectors, we can expect better efficiency of the 
carbon markets. However, how to regulate a larger ETS—from data quality to 
the MRV process—is a new subject for policymakers.

2. Strong political motivation. Market mechanisms have advantages over the 
Pigovian tax regime and are more transparent. The European Union has 
a strong desire to be a leader on climate change issues, and China aims to be an 
‘environmentally friendly civilisation’. Political motivations push the progress 
of emissions-trading markets. Given the current climate crisis, management of 
GHG emissions and corresponding trading schemes will likely be an increasingly 
important subject in international politics. 



11. THE MECHANISMS AND DEVELOPMENT OF EMISSIONS-TRADING MARKETS

255

Conclusions and further discussion 
This chapter summarises the history and development of global emissions-trading 
markets and discusses two of the major markets, the European Union and China. 
Although the two regions have different economic and political backgrounds, their 
ETSs are successful and have huge potential. 

Other countries and regions with high levels of GHG emissions, such as India 
and the United States, should accept their major climate action responsibilities 
and set an agenda to build their own ETS. International institutions, like the UN 
Environment Programme and the Intergovernmental Panel on Climate Change, 
should encourage dialogue and cooperation between different regions on ETSs and 
create a roadmap towards a possible global ETS. Climate change is a challenge for 
all countries on Earth, so no-one should avoid their respective duty to address it, 
including through emissions trading.
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