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ZhongXiang Zhang
Regional Pilots and Carbon
Pricing in China®

China had relied mostly on administrative means
to meet its 20 percent energy-intensity reduction
goal for 2010 (Zhang 2010a,b and 2011a,b). These
administrative measures were effective but not
efficient. In the end, China had limited success in
meeting its goal (Zhang 2011a,b). Going forward,
China has realized that it cannot continue to rely
on costly administrative measures to honor its
pledge to cut its carbon intensity by 40-45 percent
by 2020 relative to its 2005 levels and its commit-
ment to cap its carbon emissions around 2030 and
to try to peak early. These commitments were offi-
cially incorporated into China’s Intended Nationally
Determined Contributions submitted to the UNFCCC
(United Nations Framework Convention on Climate
Change) Secretariat. In addition, China pledged
to reduce the carbon intensity of its economy by
60-65 percent by 2030 compared to 2005 levels
(NDRC 2015).2

As an integrated package of mitigating carbon
emissions and combating global climate change,
the National Development and Reform Commission
(NDRC) in late October 2011 approved seven pilot
carbon emissions trading schemes in Beijing, Chong-
ging, Guangdong, Hubei, Shanghai, Tianjin, and
Shenzhen. The seven pilots are deliberately selected
to be located in regions at varying stages of devel-
opment and are given considerable leeway to design
their own schemes. These schemes have features in
common, but vary considerably in their approach
to a variety of issues, such as the coverage of sec-
tors, allocation of allowances, price uncertainty,
and enforcement and compliance. All launched
their first trading from June 2013 to June 2014. In
December 2017, NDRC (2017) announced the launch
of a national emissions trading scheme (ETS) to reg-
ulate the CO, emissions from the power sector and
released a work plan for construction of the national
carbon emissions trading market (power generation
sector).

This article examines China’s carbon trading
pilots, the design, implementation, and compli-
ance of the national ETS, and the pressing work to
ensure that the national ETS functions properly and

1 This article is based on the two lengthy articles by Zhang
(2015a,b), which provide full references to all the data cited. This
work is financially supported by the National Natural Science Foun-
dation of China under grant Nos. 71690243 and 71373055.

2 See Zhang (2017) for further discussion on stringency of China’s
climate commitment.
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achieves a smooth interconnection of the carbon
trading pilots and the national ETS.

CARBON TRADING PILOTS

All pilot schemes have some features in common. All
of the pilots cover CO, only except for the Chongqing
pilot, which considers all six greenhouse gases cov-
ered under the Kyoto Protocol. Moreover, all pilots
require third-party verification of the emission
reports of the entities covered.

Inthe meantime, theseven pilotregionsaregiven
considerable leeway to design their own schemes.
The pilot schemes have different coverage of sectors,
ranging from 6 sectors in Guangdong to 26 sectors
in Shenzhen. The threshold to determine whether
an emissions source is covered differs across pilots.
A combination of the two factors leads the number
of covered entities to differ significantly, from 107 in
Tianjin to 947 in Beijing. Consequently, the share of
covered emissionsin the total emissionsin each pilot
region varies significantly.

Differing from the ETS of the European Union
and California, the covered emissions sources are
enterprises in all the pilot schemes in China. Also,
unlikethe EU ETS, all the pilot schemes coverindirect
emissions both from electricity generated within the
pilot region and from electricity imported from out-
side pilot regions. This design feature could help to
reduce carbon leakage (Zhang 2015a).

In each pilot scheme, the majority of allowances
are for initial distribution, with a small portion of
allowances used for adjustments, for new entrants,
and for auctioning, and reserved for maintaining
the price stabilization. While the allowances are
granted to new entrants based on benchmarking,
allocations to existing emissions sources are based
on historical emissions, emissions intensities, or
benchmarking depending on sectors. Even if allow-
ances are grandfathered on a historical basis, the
treatment of early abatement actions differs among
pilots in terms of time profile of historical emissions,
allocation methods, and allowance reward. In most
pilots, allowances are allocated for free year by year,
whereas the Beijing and Shanghai pilots distribute
all the 2013-2015 emission allowances for free for
all the covered enterprises at one time. Beijing and
Shanghai shifted to an annual cycle in 2016 to allow
intertemporal flexibility to update the cap. The pilots
also allow the mandated entities to apply for adjust-
ments in allowances in case a significant shortage
of allowances occurs, but the conditions and mech-
anisms for ex post adjustments in allowances differ
across pilots.

All carbon trading pilots in China except for
Chongging have reserved a small portion of allow-
ances for cost containment purposes, but only Bei-
jing sets a specific ceiling and floor price at which
the regulator can, but is not required to, release
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allowances from the reserve or buy back allowanc-
es. To limit price volatility, all pilots design daily
trading risk management mechanisms to regulate
the maximum increase and decrease of daily pric-
es (typically around 10 percent to 30 percent). All
pilots allow banking, but it is only in the Hubei pilot
that allowances that have been transacted can
be banked to enhance liquidity. Borrowing is not
authorized. All pilots allow to varying degrees the
use of China Certified Emission Reductions (CCERSs),
ranging from 5 percent to 10 percent of their emis-
sions caps, but pilots differ regarding the origin of
CCERs.

Ways to prevent market power of dominated
players, or at least mitigate market power concerns
differ. Some pilot regions set limits to the amount of
allowancesthateachentity canbid, while other pilots
specify the ways to handle larger orders of allow-
ances. To enforce the compliance of covered entities
with their emissions obligations, all pilots have built
a variety of public disclosure and punishment mech-
anisms. Some pilots deprive those non-complying
entities for a certain period of time from applying
for public energy saving funds, and from being given
preferential treatment in their application for pub-
lic financial support for low-carbon development,
energy conservation, and renewable energy pro-
jects. Some pilots go further. In the Beijing pilot,
depending on the extent of noncompliance, entities
are subject to fines equal to three to five times the
prevailing average market prices over the past six
months for each shortfall allowance. Non-complying
entities in the Hubei pilot are charged at 1-3 times
the yearly average market prices for each short-
fall allowance, with the imposed penalty capped
at CNY 150,000, and two times the amount of their
shortfall allowances are deducted from the amount
to be allocated in the following year. The Shenzhen
and Shanghai pilots auction additional allowances,
with eligibility specified only for those enterprises
of compliance gap, and the allowances received are
only for compliance needs and cannot be traded on
the market.

By June 2014, all seven carbon trading pilots had
begun trading. These pilots together cover about
2,900 entitiesin 2019, with the total amount of allow-
ances capped at 1.16 billion tons of CO, emissions
(Zhou 2020). According to the Vice Minister of China’s
Ministry of Ecology and Environment (MOEE), by the
end of October 2019, the total accumulated value
of traded allowances by all carbon trading pilots
reached CNY 7.68 billion, and the total accumulated
volume of traded allowances reached 347 million
tons of CO, (Zhang et al. 2019). But pilots differ sig-
nificantly in the total accumulated volume and value
of traded allowances and the resulting average
price, with the total accumulated volume of traded
allowances ranging from 44.7 million tons of CO, in
Guangdong to 51,160 tons of CO, in Chongging, and
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the yearly average price per ton of traded allowance
ranging from CNY 83.3 in Beijing to CNY 6.9 in Chong-
ging in 2019 (Hong 2020). In terms of compliance,
Shanghai is the only pilot that has consecutively
achieved a compliance rate of 100 percent since
launching trading in 2013. Guangdong and Hubei
have achieved a compliance rate of 100 percent four
times consecutively. Moreover, all pilot regions have
not only cut their total carbon emissions; the carbon
intensity of the covered entities goes down year by
year. For example, through technical innovations,
80 percent of the covered enterprises in Guangdong
were estimated to have cut to differing degrees their
emissions per unit of product (Li and He 2014). This
isasignificantaccomplishment for a big manufactur-
ing province like Guangdong.

TOWARD A NATIONWIDE ETS

In December 2017, NDRC released a work plan for
construction of the national carbon emissions trad-
ing market (power generation sector). This sectoral
coverageis much narrower than theinitially planned
coverage of eight sectors (power generation, met-
allurgy, nonferrous metals, building materials,
petrochemicals, chemicals, papermaking, and avi-
ation). The threshold for an emissions source from
the power generation sector to be covered is set
at 26,000 tons of CO, equivalent per year. As such,
1,700 power generation firms are estimated to
be covered in the national ETS (For reference, the
10,000 Enterprises Energy Conservation Low Car-
bon Action Program covers 16,078 enterprises. They
include industrial and transportation enterprises
consuming energy of 10,000 tons of coal equiva-
lent (tce) and other entities consuming energy of
5,000 tce in 2010.). Combined, they emit over 3.3 bil-
lion tons of CO, annually, which is about 30 percent
of China’s overall CO, emissions (ICAP 2018). Once
put into operation, this would establish China’s ETS
as the world’s largest scheme.

Based on the MOEE’s interim measures for car-
bon emissions trading, the national ETS will be gov-
erned by the two-tier management system (MOEE
2019a). MOEE is mandated to set national rules to
ensure, among other things, the same rules regard-
ing coverage and scope; uniform standards for mon-
itoring, reporting and verification, and the allocation
of allowances; and standard rules of compliance
across provinces or equivalent. In the meantime,
local ecology and environment bureaus (LEEBSs) are
assigned to take responsibility for implementing the
rules. This includes but is not limited to identifying
the entities covered and determining their emis-
sions, calculating the amount of free allowances to
the entities covered and, once approved by the local
government and submitted to the MOEE, distributing
these allowances to the entities and implementing
compliance rules. LEEBs should be allowed to set



even stricter rules than the national rules. For exam-
ple, they could increase the coverage of sectors and
the scope of entities, and have even stricter rules for
the allocation of allowances.

The initial distribution of allowances will be
free, with allowance reserves for adjustments, for
new entrants, and for auctioning, and reserved for
maintaining the price stabilization. Benchmarks will
be used for initial allocations wherever possible. In
September 2019, the details of the benchmarks for
thermal power generation units were released (MOEE
2019b). Without giving preference, two options are
given for the trial calculation of allowances. One
option classifies the units into three categories (con-
ventional coal fired, unconventional coal fired, and
gas turbine). Another option classifies the genera-
tion units into four categories by further dividing the
conventional coal-fired units into two types based
onscale (over300 MW, and 300 MW and below) (MOEE
2019b). Differing from the pilot schemes where off-
settingis allowed to different degrees, CCERs are not
allowedinthe national ETS until the market becomes
mature (NDRC 2017).

To make the carbon market run smoothly, the
national ETS will establish the regulatory framework
for mitigating carbon trading risk management.
Mechanisms to manage excessive price volatility
include daily price limits that regulate the maximum
increase and decrease of daily prices, risk-warning,
and auctioning additional allowances to those enti-
ties of compliance gap (MOEE 2019a). However, the
extent to which the daily trading risk management
mechanisms are activated is unspecified.

To enforce the compliance of covered entities
with their emissions obligations in the national ETS,
penalties are imposed both on auditors and on enti-
ties that do not comply with reporting requirements.
To increase the rate of compliance, noncompliance
is included in the credit record of non-complying
entities and is made public to financial institutions
and the general public. Given that the penalty for
non-complying entities in the Shanghai pilot is not
the strictest as compared to its peers, this provision
is considered as key to helping Shanghai achieve
100 percent compliance. Moreover, non-complying
entities are charged at 2-5 times the yearly average
market prices for each shortfall allowance (MOEE
2019a). In the Beijing pilot, a fine of three times the
average market price is imposed if the emissions of
non-complyingentities exceed theiremissionsallow-
ance by less than 10 percent, while a fine of five times
the average market price is applied if non-complying
entities emit 20 percent more than their emissions
allowance. If the non-complying entity’s emissions
are more than 10 percent but less than 20 percent
of the allowance, a fine of four times the average
market price isimposed (BMDRC 2014). However, the
extent of noncompliance and the corresponding fine
have not yet been disclosed in the national ETS.

FORUM

FURTHER WORK FOR THE NATIONAL ETS TO
FUNCTION PROPERLY

The carbon trading pilots started trading in June
2013. These pilots have experienced ups and downs,
but they generally perform in line with expectation.
Their strong start and performance not only suggest
that emissions trading is a useful means of helping
the covered entities to meet their emissions obliga-
tions; they also encourage development of China’s
national ETS. Building on these carbon trading pilots
and a lot of preparation work, the national ETS was
planned to launch in 2019, but has been delayed to
2020/2021. More work needs to be done to ensure
that the national ETS functions properly and that a
smooth interconnection of the carbon pilots and the
national ETS is achieved.

Ideally, national ETS legislation needs to be
established to authorize emission trading at the
national level. The aforementioned MOEE’s interim
measures are not enough. The provisions govern-
ing emissions trading across regions in the form of
interim measures need to be elevated to a level of
greater legal strength, at least to the State Council’s
regulation. This is essential because disputes could
become more intensive and frequent as the carbon
market expands beyond the institutional jurisdiction
of administrative regions.

The initial coverage of power generation and the
high threshold under the national ETS imply coexist-
ence of regional and national ETSs. Until a nation-
wide carbon market becomes fully functional, the
regional ETS will continue to function in parallel and
those entities covered in the existing regional ETSs
will be unconditionally integrated into a nationwide
ETSifthey meetthe latter’s threshold. This raises the
issue of achieving a smooth interconnection of the
carbon pilots and the national ETS. A variety of the
pressing issues that need to be addressed include
how to integrate carbon pilots into a united, nation-
wide carbon market; how to deal with a potential
surplus of unused allowances under carbon pilots
as the pilot phase ends; how to deal with those sec-
tors covered in the pilots but not in the national ETS;
how to strike a balance between pilots’ preferences
to keep their own autonomy and characteristics and
the need to have a harmonized national carbon trad-
ing scheme; how to ensure that each unit of emis-
sions reduction is reliable and comparable among
sectors and across regions; and how to deal with the
potential of intensive and frequent disputes as the
carbon market expands beyond the jurisdiction of
administrative regions, just to mention a few.

Let us focus on one thorny issue, that is, unused
allowances from the seven pilot markets. Ruling
out the banking of these allowances to the national
scheme would likely cause regional carbon prices
to crash. But allowing all or some of the units to
be carried forward, while maintaining their value,
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would risk burdening the national market with a size-
able oversupply upon its launch. There are several
options. One is to consider a conversion mechanism
that would allow pilot allowances to be eligible in the
national market, but at a discounted value. A conver-
sion rate would depend on the degree of over-allo-
cation and the price levels in the market from where
they originate, giving surplus allowances from very
over-allocated pilots a higher discount rate than
those from the markets with only slight surpluses.
Another is to allow the pilot permits to be used, but
only for a portion of the allowances carried forward
each year in a limited period. The third option is to
link the level of allowances with bankable surplus
allowances from the pilot region. This will let allow-
ances from the pilot carbon markets be banked to
the national emissions trading system, but at the
expense of reduced allocation levels in that region.
Which option would prevail in the end will depend
on the outcome of intense negotiations between
the central government, regional governments,
and industry over how to treat unused allowances
from the seven pilot markets in the national ETS,
and could have a huge bearing on the success of the
world’s biggest carbon market. Furthermore, price
uncertainty and market stabilization are expected
to become even bigger issues in a nationwide ETS.
Using reserved allowances for cost-containment
purposes in carbon pilots may be even more prob-
lematicin a national ETS. Thus, an easy but effective
measure against price uncertainty would be to intro-
duce both a price ceiling and a price floor.

The MOEE’s interim measure indicates that
those equivalent to allowances can be used to meet
the emissions obligations of the covered entities
(MOEE 2019a). This is widely considered as a green
light for the use of the offsetting, but the types and
conditions to use offsetting have not been specified.
To help lower the compliance costs of the covered
entities in the national ETS and encourage those not
covered in the national ETS to take more abatement
actions, combined with the lessons learned from
the pilots in this context, there is great necessity to
authorize the use of a flexible offsetting mechanism
and specify the mechanism’s conditions of use.

Experience in the pilot regions shows that the
entities have not recognized that emissions trading
isnot only a means of helping the covered entities to
meet their emissions obligations, butit can also help
them achieve that goal at low costs. Many entities
believe that governments may not be that serious
about enforcing compliance, so they take advantage
of emissions trading only at the last minute. While
the majority of them meet their obligations in the
end, they pay higher prices than what would oth-
erwise be the case. For example, the total volume
of traded allowances in the last month in Beijing,
Shanghai, and Shenzhen accounted for 75 percent,
73 percent, and 65 percent, respectively, of the total
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accumulated volume of trade from the first to the
last trading day of the first-year compliance circle.
Consequently, not only the volume of traded allow-
ances rose rapidly in the last month of the compli-
ance circle; so did their online trading prices (Zhang
2015b). Chongqing, as a representative region of
China’s development level, performed poorly in the
overall compliance of the seven pilots. All these sug-
gest that the expansion of carbon trading pilots to a
nationwide ETS is not easy, and that educating the
covered entities and strictly enforcing compliance
rules are crucial to enabling active participation in
carbon emissions trading.
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