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25, 2014, accessed at http://www.gov.cn/zhengce/content/2014-08/25/
content_9050.htm.

72. "Acid Rain Control in China: Total Emission Control and Emission
Trading,” SO2 Total Emission Control and Emission Trading Policy
Implementation Demonstration Working Group, Beijing: China
Environmental Science Press, 1999.

73. Shandong, Shanxi, Jiangsu, and Henan Province, the cities of Shanghai,
Tianjin, and Liuzhou; and the Huaneng Group.

74. Tao Pan, Zhihong Wei and Deshun Liu, “Pilot SO2 Emission Trading
Projects in Power Sector in China,” Research Center of Contemporary
Management, Global Climate Change Institute, Tsinghua University,
accessed May 4, 2015, at http://joa.csee.org.cn/Public/DownloadFile.
aspx?FileStorageld=f49242e8-c380-43a9-a0e5-330bf3d4a36f.

75. "BREABRBAEZEN AT XTARBH AN ZIX ~ TERBEA,
[regarding the development of carbon emission rights trading pilot work
notice], Document Number 2601, National Development and Reform
Ccommission, October 29, 2011, accessed at http:/www.sdpc.gov.cn/zctb/
zcfbtz/201201/t20120113_456506.html.

76. "EREBRUEZNATEXTARKERNXZZ R 2 TERNB A,
[regarding the development of carbon emission rights trading pilot work
notice], Document Number 2601, National Development and Reform
Commission, October 29, 2011, accessed at http:/www.sdpc.gov.cn/zcfb/
zcfbtz/201201/t20120113_456506.html.
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77. Not including public buildings in Shenzhen.

78. Launch dates were as follows: Shenzhen on June 18, 2013; Shanghai
on November 26, 2013; Beijing on November 28, 2013; Guangdong on
December 16, 2013; Tianjin on December 26, 2013; Hubei on April 2, 2014;
and Chongging on June 19, 2014. The first compliance year ends one year
after launch date. At the time of publication, the first compliance year
has been completed for Shenzhen, Shanghai, Beijing, Guangdong, Tianjin.
Hubei and Chongging have not yet reported the first year compliance
results.

79. Compliance in Shenzhen is often reported as 99.4% (see Annual
Report of Shenzhen Carbon Emission Trading System Operation). This
figure reflects that 631 of 635 companies were found to be in compliance
at the close of the first year. However, the Shenzhen DRC reports (through
conversations with EDF in November of 2014) that the remaining four
companies came into compliance during a grace period which is provided
for in Shenzhen's ETS interim measures.

80. At this time it has not been possible for the authors to verify year one
or two compliance assessments.

81. These quantities include both those purchased on the primary
market (by the government through government auctions) as well as the
secondary market (by and between enterprises as well as financial entities
and individuals that do not have compliance obligations).

82. This data has been compiled by EDF from data provided by the
individual pilots over the time period between a June 2013 to July 31, 2015.
The volumes and values include both the primary market (comprised of
pilot sponsored auctions as well as some (but not all) of the trades that
were executed on the secondary market (i.e., trades by and between
enterprises and other entities, (those that do not have compliance
obligations). Through May of 2015, auctions have been conducted in
Guangdong, Hubei, Shenzhen, and Shanghai. During this time auctions
have been used to facilitate the transaction of 16,329,463 tonnes of quotas
transacted at approximately US$ 127,661,770 (about RMB 798 million).

83. Capped CO2 and companies data pertains to year one. Note that
data has been collected and evaluated by EDF through discussions with
local DRC officials and from a variety of electronic resources including
the pilots” (and/or their respective exchanges’) WeChat subscriptions and
websites (i.e.,Shenzhen: http://www.cerx.cn/, Beijing: http://www.bjets.
com.cn/; Shanghai: http://www.cneeex.com/; Guangdong: http://www
cnemission.com/; Tianjin: http://www.chinatcx.com.cn/tcxweb/; Hubei:
http://www.hbets.cn/; Chongging: http://222.178.87.205/index.html). Some
of these sources overlap in their coverage but yield conflicting information
regarding the products that have been traded. In such cases the authors
have made reasonable efforts — with varying degrees of success -- to
reconcile conflicts. Also, it should be noted that transaction summaries
reported here do not reflect trades that were not cleared and/or reported
by the exchanges. Finally, no information regarding CCER trades has been
included. For this reason, the reader should take such into account prior to
using this information.

84. EDF discussions with NDRC officials September 2014, and "3 Jk32:
SW2016EEE BN L ERTHRB7-10R X5 M [Jiang Zhaoli: Strive
for Summer 2016 Start of National Carbon Trading Market, Preserving
7-10 Trading Exchanges], East China Forestry Exchange, February 4,
2015, accessed at http://www.hdlgjy.com/Archive/CarbonNewsDetail.
aspx?id=4101 and subsequent discussions with NDRC officials. Given
the early stage of the ETS development process, numbers included here
should be considered to be indicative of the total market parameters.
Actual numbers for sectors to be covered, cap size, market volume and
value will be a function of several key decisions (and market conditions)
that have yet to be made by national ETS policymakers.

85. EDF calculations derived from http://www.lea.org/bookshop/648-
CO2_(emissions_from_fuel_combustion) and http://www.iea.org/
bookshop/642-Energy_Balances_of_Non-OECD_Countries (emissions
from energy) for electricity and heat generation, metallurgy, non-ferrous
metals, chemicals and petrochemicals, building materials, and domestic
aviation, The inclusion of transportation emissions would likely increase
the emissions attributable to the eight sectors.

86. "HKIE: ¥M2016FEEBNEEHRMHRET-10RZHHME" [Jiang
Zhaoli: Strive for Summer 2016 Start of National Carbon Trading Market,
Preserving 7-10 Trading Exchanges], East China Forestry Exchange,
February 4, 2015, accessed at http://www.hdlgjy.com/Archive/
CarbonNewsDetail.aspx?id=4101.

87. During this time period, it is possible that the pilots themselves may
continue to operate, at least for a period of time, even as the national
program is rolled out. It is not possible to know which enterprises (types,
sizes, locations) are located in the pilots as opposed to the national ETS.
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88. "HMBHEMUNZ B EHRINF,” Government of Chongging
Municipality, March 29, 2014, accessed at http://www.ccpc.cqg.cn/xxjc/
Ifgz/201404/t20140429_72567.html.

89. Shanghai, Guangdong and Hubei’s Carbon Trading Management
Decree were passed during the provincial or municipal government
executive meetings and published by the government, while Tianjin's
Carbon Trading Management Decree was a government document
published by the Tianjin Municipal Government Office.

90. "BRXBRBEZNATRTHARBHBINZ Fik = TIEREA, [regarding
the development of carbon emission rights trading pilot work notice],
Document Number 2601, National Development and Reform Commission,
October 29, 2011, accessed at http://www.sdpc.gov.cn/zcfb/zcefbtz/201201/
t20120113_456506.html. Noticeably absent from this directive is language
mandating the achievement of a particular emission reduction. The lack of
such language is entirely consistent with the reason why the pilots were
established.

91. Collectively, the seven pilots had a cumulative year one cap of ~1.247
billion tonnes and include ~2,052 enterprises. The largest is Guangdong,
with a first year cap of ~388 million tonnes of CO, and 242 enterprises.
Though Shenzhen has the smallest cap — 33 million tonnes - it has the
largest number of enterprises — 635.

92. EDF interviews with local Development and Reform Commission
officials, Spring 2015.

93. On the need for stable allocations Brian McLean notes that “...
allocations should not be adjusted at the end of each year; any significant
adjustments should be made with at least 10 years notice as most large
capital investments require a 10 to 20 year payback period.” B. McLean
(private communication, 2015).

94. AB32 offset holders are somewhat cautious because offsets can be
invalidated years after their issuance if it is determined that the offset
creator broke the rules, even if the transgression occurred years before the
credits were sold and placed in the bank.

95. "EU Emissions Trading System - the future of the System,” U.K.
Department of Energy & Climate Change, October 22, 2014, accessed
at https://www.gov.uk/eu-emissions-trading-system-the-future-of-the-
system; Bryony Worthington, “Europe needs to fix or ditch its emissions
trading scheme,” Guardian, July 14, 2014, accessed at http://www.
theguardian.com/environment/2014/oct/15/europe-needs-to-fix-or-ditch-
its-emissions-trading-scheme.

96. "HALHBHBNER MR ZEFTAE" [Hubei Province Emissions
Allowance Management and Trading Short-Term Method], Hubei Province
People’s Government, April 4, 2014, accessed at http://gkml.hubei.gov.cn/
auto5472/auto5473/201404/t20140422_497476.html.

97. One commenter has a different view on the concerns stated here
regarding the merger of directs and indirects. The commenter suggests
that the problem alluded to here — double counting —is a matter of opinion.
Double counting can be eliminated by means of allocation. What is key is to
ensure that quota allocation is done in such a way that makes it clear that
an enterprises’ responsibility is to reduce emission, electricity consumers
(indirects) are responsible for saving electricity, and power plants are
responsible for improving production efficiency and therefore reducing
carbon emission per unit production.

98. This should not be read to imply that enterprises within the same sector
will have similar marginal costs of control. Brian McLean notes “In the US
programs | was surprised to find that the marginal cost of reducing a ton of
SO, or NO, varied considerably from power plant to power plant and from
unit to unit within a plant.” B. Mclean (private communication 2015).

99. Guangdong has announced its intention to expand the ETS to include
buildings, ceramics, nonferrous metals, paper, plastics, textiles, and
transportation. EDF interviews with local officials, Spring 2015.

100. Proposals have been put forward to extend the term of AB32's cap
and trade program to 2030. “First Update to the Climate Change Scoping
Plan,” California Air Resources Board, May 2014, accessed at http://www.
arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_
scoping_plan.pdf.

101. A number of the pilots—such as Hubei, Shanghai, and Shenzhen—are
reportedly considering a second phase which would have the effect of
continuing the ETS beyond 2015. The scope of enterprises included in any
such second phase may increase (to include those below the phase 1
threshold and/or in a previously excluded sectors) or decrease (for example,
in the event that a national ETS picks-up sectors and/or enterprises that
were previously included in phase 1). It is also possible that there will be two
levels of ETS programs operating simultaneously — the national program and
a local/provincial program that is administered by the province/municipality
that covers sources/activities which are otherwise excluded from the
national ETS (such as those which are excluded from the national program
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based on their emissions, carbon intensity, energy usage, or sector that are
otherwise considered to be important by the local authorities).

102. With the exception of Shanghai.

103. One notable exception is Beijing. The Beijing Municipal Development
and Reform Commission (DRC), the Beijing Municipal Finance Bureau
of Beijing issued draft guidance ("It R ABHNREZRS LT TSR
THERATFEHAILRTHRARNZZAFATHBREEENE (X17) N8B
41," Beijing Municipal Commission of Development and Reform, June 10,
2014, accessed at http://www.bjpc.gov.cn/tztg/201406/t7851003.htm)
that the procedures that may be implemented in the event that prices are
deemed to be too high or too low. Paraphrasing the guidance, if for ten
continuous trading days, the weighted average price of secondary market
price is higher than RMB 150, then the Beijing DRC can (but is not obligated
to) organize temporary auction. If for ten continuous trading days the
weighted average price of secondary market price is lower than RMB 20,
then exchange shall report this information, and the related government
agencies shall decide if buy-back will occur. Though this guidance suggests
when and how the government may intervene, it leaves much to the
discretion of the government and, therefore, leaves market participants
without the ability to implement effective risk management strategies.

104. The ability to use CCERs and price floors are also considered to be
a volatility management mechanism. Allowing any amount of CCERS to be
used dampens price increases. Limiting the amount which may be applied
against enterprise compliance obligations to 5-10% is meant to help ensure
that prices do not fall precipitously.

105. Shenzhen, Guangdong, and Hubei have distributed a portion of
quotas through the use of auctions. Guangdong's auctions have included a
price floor of RMB 60/tonne in seven auctions held in first year; while in the
second year, this floor price was dropped to RMB 25/tonne.

106. The ETS administrator’s ability to adjust quotas after their issuance (ex
post adjustment) may be inconsistent with the need to set clear signals to
enterprises.

107. Which quotas were included within the original caps but held back in
a reserve from the initial allocations.

108. As was done by Shenzhen when less than 200,000 tonnes were
offered and 74,974 tonnes of quotas were sold at a price of RMB 35.43 per
tonne through an auction that was held on June 5, 2014.

109. Through an end-of-year one post-adjustment process, Shenzhen
reportedly reduced the quantity of vintage 2013 allowances by 2,328,700
tonnes. Hubei's regulations mandate that quotas be cancelled at the end
of the year unless they have been used or traded.

110. For example, under AB32, the California Air Resources Board can
respond to violations by enjoining enterprises and levying civil or criminal
penalties. Those that fail to retire a sufficient quantity of quotas must retire
a quantity equal to four times the shortfall. Fines can also be levied for the
false or late reporting of information. Under California Health and Safety
Code Sections 38580 fines equal to US$ 25,000 to US$ 250,000 (up to US$
1 million if the defendant is a corporation), and/or nine months in jail. And
CARB can suspend, revoke, or restrict holding accounts of enterprises that
are determined to be in violation of AB32. “Climate Change Draft Scoping
Plan a Framework for change, Appendices, June 2008 Discussion Draft,”
California Air Resources Board, June 2008, accessed at http:/www.arb.
ca.gov/cc/scopingplan/document/draftscopingplanappendices.pdf.

111. “Law of the People’s Republic of China on Administrative Penalty,”
China.org, March 17, 1996, accessed at http://www.china.org.cn/english/
government/207306.htm.

112. All of this changes with the new Basic Environmental Law passed
in April of 2014. Under this law there will be no limits on penalties. And
penalties will now be assessed on a cumulative basis levied from the day
of violation to the date of compliance. For the first time in China, incentives
will be aligned so that compliance will be cheaper than noncompliance.

113. The U.S. runs a Corporate Average Fuel Economy (CAFE) trading program
that uses market based measures to encourage the manufacture of clean
energy vehicles. California runs a Zero Emissions Vehicle (ZEV) program that
includes a market-based elements and Southern California’s South Coast Air
Quality Management District uses market-based measures to encourage ride
sharing. The U.S. has developed protocols through which emission reductions
can be rewarded to entities that reduce emissions associated with marine
vessel, accelerated vehicle scrappage, use of remote sensors to repair high-
emitting vehicles, truck stop electrification, and train retrofits. Also, California’s
AB32 cap and trade program expands in 2015 to include suppliers of natural
gas, distillate fuel oil, and liquefied petroleum gas.

114. "200RIAERBEAME _£EE—" [2 million! Shenzhen
Car Market is Number 2 Domestically and Number 1 in Province,”
Sohu, February 28, 2012, accessed at http://guangzhou.auto.sohu
€com/20120228/n336132538.shtml.



115. Shenzhen has stated its intention to build an ETS that also targets
public buses and taxis, private vehicles, and freight and cargo vehicles.

116. California’s AB32 limits the quantity of offsets that may be used to
8% of an enterprise’s compliance obligation. This compares to the EU ETS
which includes limits of 50% in Phase | and 13.4% in Phase II.

117. Which, considering the aggregate volume of quotas, suggests that
CCERs could be used to satisfy compliance obligations of — at most --102
MT. Other requirements (such as those regarding geographic location of
the project creating the offsets and the user, methodology used, date of
creation) further reduce the quantity of CCERS that are available for use by
covered enterprises.

118. Just 75,522 tonnes in Beijing and 210,000 tonnes in Guangdong have
transacted. This compares to a traded volume of >38 MT of quotas in both
cities.

119. Shanghai being a notable exception.

120. Year-one equates to vintage 2013 quotas for Shenzhen, Shanghai,
Beijing, Guangdong, and Tianjin. Year one equates to vintage 2014 in Hubei
and Chongaging.

121. Shanghai issued and allowed enterprises the ability to transact
vintage 2013, 2014, and 2015 quotas.

122. Note that over the course of the pilots a number of important
innovations have been introduced which do serve to enhance market
liquidity. Consider the following examples: In November 2014, an RMB 30
million RMB fund was established by Huaneng to trade quotas in Hubei
("Huaneng sets up China's first carbon fund,” Reuters, November 26, 2014,
accessed at http://www.reuters.com/article/2014/11/26/china-carbon-
IdUSL3NOTG3HM20141126). In November 2014, a Huaneng subsidiary
obtained an RMB 300 million loan from the China Construction Bank
using quotas as collateral. In December 2014, launched by Shanghai-
based Haitong Securities and Treasure Carbon announced an RMB 200
million fund that will invest in projects that generate CCERS (“Shanghai
companies launch 200 min yuan carbon fund,” Reuters, December 31,
2014, accessed at http://mobile.reuters.com/article/idUSL3NOUF23P20141
2317Irpc=932). In March 2015, an RMB 50 million trust fund was announced
by CMB Sinolink Investment with JIC Trust as a limited partner to invest
in CCER projects (“Bank to launch first China carbon trust fund,” Carbon
Pulse, March 19, 2015, accessed at http://carbon-pulse.com/leading-
bank-to-launch-first-china-carbon-trust-fund/). In March 2015, Shanghai
Development Bank made an RMB 50 million loan to a Guangdong-based
subsidiary of Huaneng using 150,000 Guangdong quotas as collateral
("Bank to launch first China carbon trust fund,” Carbon Pulse, March 19,
2015, accessed at http://carbon-pulse.com/leading-bank-to-launch-first-
china-carbon-trust-fund/). In March 2015, a fund (perhaps equal to RMB
30 million RMB) was established by GDR Carbon Asset Management to
trade in unspecified types of quotas and CCERS (“Shenzhen trader sets up
carbon fund,” Carbon Pulse, March 16, 2015, accessed at http://carbon-
pulse.com/shenzhen-trader-sets-up-carbon-fund/). In March 2015, an RMB
600 million carbon fund which may be launched by Guangdong’s municipal
government is discussed. The monies would be derived from quota sales
through Guangdong’s auction. (“Guangdong close to launch 600 million
yuan carbon fund,” Carbon Pulse, March 17, 2015, accessed at http://
carbon-pulse.com/guangdong-close-to-launch-600-million-yuan-carbon-
fund/).

123. Stian Reklev, “China to set up carbon futures exchange in Guangdong:
State media,” Carbon Pulse, February 9, 2015, accessed at http://carbon-
pulse.com/china-to-set-up-carbon-futures-exchange-in-guangdong-state-
medial/.

124. Either over a specified baseline period prior to the start of the ETS
and/or which are introduced after the commencement of the ETS.

125. Robert Stavins, “Cap-and-Trade, Carbon Taxes, and My Neighbor's
Lovely Lawn,” Robert Stavins' Blog, October 21, 2012, accessed at http:/
www.robertstavinsblog.org/2012/10/21/cap-and-trade-carbon-taxes-and-
my-neighbors-lovely-lawn/.

126. "FRE: KEELEEBRSAWTSN (L Kegiang: equip ‘Go’
campaign to increase entrepreneurial competitiveness], Xinjing Newspaper,
April 6th, 2014, accessed at http:/politics.people.com.cn/n/2015/0406/
€1001-26803410.htm

127. Buyer liability is a concept which requires the purchaser of an offset
to ensure that the offset is maintained. It is in contrast to a seller liability
program, which imposes this obligation on the creator of the offsets.

128. One reviewer recommends that China should give consideration
to measures that would improve reliability of those who are responsible
for the MRV systems. In particular, the establishment of an independent
auditing body that oversees third party supervisory organizations,
independent of the government's functional departments is
recommended. Those that offer auditing services would need to comply
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with standards, have their work audited, and be subject to punishment
measures when deficiencies are discovered. So as to avoid conflicts of
interest, this organization could implement a rotation system whereby
facilities are audited by different auditors each year. The commenter
further recommended that systems should be established such that the
quality of the report is maintained and the independence and objectivity
of the auditor is preserved. In particular, the government should provide
guidance regarding fees and, in some circumstances, subsidies.

129. One reviewer recommends that local governments should have a
role in quota allocations, emission reduction mandates, and compliance
assessments. Local government using policy funding such as budgetary
or other funding (e.g. quota auctions) to channel private capital into the
market. This should improve the local government's ability to regulate and
channel the funding and its liquidity.

130. Notwithstanding the need for stable rules, consistent with China’s
penchant to a learn-by-doing approach, the ETS should be phased in over a
period of time. As experience is gained, data quality improved, stakeholder
capacity built program administrators can gradually expand the ETS
coverage to more sectors, enterprises, and geographies.

131. One reviewer notes that it is important for local governments to
regulate markets, foster conditions that promote liquidity, and channel
funding. To this end it is recommended that local governments should have
a role in quota allocations, auctions, and actions that may encourage the
injection of private capital into the market.

132. One reviewer notes that the ETS should be established and run in a
fashion that encourage financial innovation, provides policy support for
financial institutions' participation in the market. Of particular concern is
the need to accommodate the use of financial tools that improve liquidity
and price discovery. Regarding this matters, the roles of the NDRC,
accreditation bodies, and government finance bodies should be clarified as
early as possible.
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