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China is taking

a leading role in
developing emissions
trading markets, and
IN many respects is
far anead of many

countries and regions.
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1. INTRODUCTION

change. In the last decade, China has established a range of energy

targets and goals with objectives including energy savings, energy
security, cleaner air, and lower greenhouse gas (GHG) emissions. These
include reducing CO, intensity by 40 to 45% per unit of GDP from 2005 levels
by 2020;" reducing industry emissions by 40% from 2015 levels by 2025;
lowering CO, intensity by 60 to 65% from 2005 levels by 2030;° achieving
region specific carbon and energy intensity reduction goals;* peaking national
carbon emissions by around 2030° and making best efforts to peak before
then; increasing the share of non-fossil fuels in primary energy consumption
to around 20% by 2030;° reducing ambient PM2.5 concentrations in major
cities and regions; raising energy efficiency; increasing the share of renewable
energy; reducing the share of coal in the national energy mix; and capping
coal consumption on a national basis.” China’s 12th Five-Year Plan (2011-
2015) affirmed that China would significantly reduce the energy and carbon
intensity of GDP, while regulating greenhouse gas emissions through a carbon
emissions trading system.® The decision of the Third Plenum of China’s
18th Party Congress in 2013 directed that measures be taken to implement
ecological compensation systems and accelerate pricing reform of natural
resources. The decision called for prices to reflect both market supply and
demand as well as costs caused by environmental harm, under the polluter-
pays principle.”

C hina is taking a leading role in developing policies to address climate

Similarly, China is taking a leading role in developing emissions trading
markets, and in many respects is ahead of many countries and regions. The
prescriptive language contained in the 12th Five-Year Plan and the Third
Plenum decision underscores the merits of a carbon emissions trading
system (ETS) as a way to integrate many of the nation’s various policy goals,
including those on energy efficiency, low-carbon energy and ambient PM2.5
concentrations. A carbon ETS caps the amount of carbon emissions from

a group of enterprises, allows enterprises to select the most cost effective
means to achieve an emissions goal, and provides for trading of emissions
allowances to achieve emission mandates. In choosing the path forward,
China can draw on its own current and past experiences with emissions
trading as well as the experiences of the U.S. and Europe. This paper reviews
the evolving record of emissions trading successes and challenges and draws
several conclusions:

e A carbon ETS can be used to achieve the various carbon, energy,
and pollution reduction mandates contained in the 12th Five-
Year Plan and the Third Plenum. In addition to providing a means to
guarantee the achievement of a particular reduction by a defined deadline,
a carbon ETS also has the potential to help address many of China’s
urgent and related pollution problems. Many Chinese cities and regions
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suffer severe air pollution resulting from the extensive combustion of fossil
fuels including coal. Policymakers are also grappling with issues of water
pollution and water shortages. In addition, the government is seeking to
promote renewable energy, energy efficiency, and a gradual transition
away from heavy industry as part of an economic green transformation.
Capping and putting a price on carbon through an ETS is consistent with
all of these goals.

The implementation of ETSs in the U.S. and European Union

(EU) has shown that an ETS has major benéefits, if designed and
implemented correctly. First and foremost, by setting a specific cap
on carbon emissions, a well-designed and well-implemented ETS
provides certainty that a specific emissions reduction goal will be
achieved within a given timeframe.™ In addition, emissions trading
gives enterprises greater flexibility as to how they can satisfy their
individual emissions reductions mandates. This flexibility, in turn,
enables them to achieve reductions at lower cost while also promoting
efficiency, innovation, and industry collaboration provided that the
allocation periods are sufficiently long to allow capital to be profitably
deployed.

China’s current ETS pilot experience, combined with carbon-
related directives issued by the government, suggests that China
may have the ambition and political will to implement carbon
trading across sectors with significant emissions to achieve policy
goals based on the nation’s unique circumstances. Experience
gained from the pilots in seven regions (five cities and two provinces)
across China has provided important lessons regarding the development
of its ETS program, facilitated the development of the necessary ETS
infrastructure and given policymakers the confidence that a national ETS
can be launched by 2017 and potentially fully implemented by 2020.

China’s path toward a national carbon trading system wiill
continue to take into account lessons learned from the regional
pilots as well as China’s unique policy goals and circumstances.
Among the most important issues to consider during this scale-up are:
ensuring that the program features a central goal, is based on accurate
data," includes a cap whose integrity is maintained, provides for
transparency, encourages long term decisions, provides for the use of high
quality offsets, is based on a solid legal foundation, and is phased in over
time."”

Stronger Markets, Cleaner Air



WHAT IS EMISSIONS
TRADING?

Emissions trading is a market-
based form of regulation that
mandates the achievement of a
defined environmental objective
(such as capping and reducing
air emissions of CO,, SO,, or
NO,) and provides covered
enterprises with the flexibility
to select the specific means to
achieve the goal.

The Paulson Institute

2. CHINA'S ENVIRONMENTAL
CHALLENGES ARE MANY AND
PRESSING

China presently confronts a number of serious environmental problems
related to the country’s heavy reliance on fossil fuels—especially coal—and
the predominance of heavy industry within its economic structure.” These
problems include severe air quality degradation, high near-term vulnerability
to climate change, water pollution, and water shortages. These problems are
exacerbated by the challenges associated with the need for institutions that
can effectively control pollution that crosses provincial boundaries. In each
case, environmental harm is associated with major economic and human
health costs. For example, in 2012 the World Bank estimated that increased
mortality and illness caused by pollution resulted in annual economic losses
for China between US$ 100 billion and US$ 300 billion.™ In 2010, China’s
Ministry of Environmental Protection estimated that pollution causes China
RMB 1.1 trillion in direct economic losses each year, or 2.5% of GDP in 2010
alone. Including indirect losses such as damage to forest, wetland and
grassland ecosystems raises the estimate to RMB 1.54 trillion, or 3.5% of
2010 GDP.™ China is also uniquely vulnerable to climate change. As many as
60 million Chinese people live in low-lying coastal areas vulnerable to sea-
level rise and flooding," and many of China’s regions suffer severe water
shortages that are already threatening urban water supplies and agricultural
production. Knock-on effects of temperature rises include increased energy
use and higher emissions.

The government has recognized the urgency of each of these problems

and taken a variety of measures to respond. These measures range from
strengthened environmental laws and enforcement to policies that cap coal
consumption in certain regions while promoting non-fossil energy sources
such as solar and wind to meet new energy demand. By necessity, a large
number of these policy initiatives relate to controlling emissions from fossil
fuel combustion. While industry- or technology-specific standards and
enforcement certainly have a role, a long-standing concern of such measures
is that they are difficult to coordinate at the macro level in ways that reduce
energy and emissions consistently overall, across sectors and regions." In
addition, carbon and conventional air pollutants are managed in separate
ministries, hampering the realization of co-benefits. Given that China’s
ambient air quality problems and greenhouse gas emissions are strongly
related to fossil fuel combustion, a carbon emissions trading system has the
potential to help address both problems, while complementing other existing
policies.
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Core ETS Program Elements

A well-designed and functioning ETS may feature these
elements (presented alphabetically for ease of reference):

Accurate data: The ETS is based on accurate and ever
improving data.

Administration responsibilities: ETS program
administration responsibilities are clearly delegated to
the central and various local governments.

Allocation method: ETS administrators can distribute
allowances for free, via government run sale/auction, or
through some combination of methods. Free allowances
may be distributed by considering a facility’s historical
emissions rate, its comparative emissions intensity, and
its exposure to competition from similar enterprises
outside of the ETS. Allowances not distributed for free
can enter the market via auctions.

Banking mechanism and registry: An administrative
mechanism that allows ETS participants to store
allowances so that they can be held for use or offered
for sale at a later date. The existence of an emissions
bank promotes investments in measures that reduce
emissions and free up allowances. This feature may help
encourage enterprises to over-comply and financial
institutions to provide funding for such initiatives.”

Common requirements: ETS programs are structured
around a common core of requirements that apply to all
entities within each category, including those applicable
to ETS administrators, enterprises, market operators, and
other stakeholders.

Compliance flexibility: An ETS will also provide the
flexibility to achieve emissions reduction in a variety of
ways, for example: one or multiple sources on-site at

a given enterprise, through another source within the
control of an enterprise, or by paying another enterprise
covered by the program to make the reductions instead.

Emissions allowances or quotas: The currency of an
ETS, allowances, provide enterprises with the permit to
emit a defined quantity (often in tonnes) of emissions.

Emissions reduction deadline: The cap will
include interim (such as annual) deadlines by which
time programmatic and enterprise-specific emission
reductions must be achieved.

Enforcement: There should exist a means by which the
ETS administrator can impose meaningful consequences
upon ETS participants (enterprises and traders) that emit
more than allowed or act in other ways that are contrary
to the ETS rules. Such conseguences may include fines
(flat or structured to correlate with recently transacted
prices or the magnitude of the exceedance and nature

of the violation), the forfeiture of allowances that have
been (or would have been) issued in subsequent years
of the ETS,"” or incarceration. Depending upon the ETS
and the nature of the transgression, the enterprise or

one or more responsible individuals may be held liable.

Enterprise-specific caps and obligations: Once
caps are established for the entire ETS, enterprise-
specific emission obligations (caps) are defined. In
this way, each enterprise is allocated its proportional
share of the cap (as defined by the ETS administrator).
Further, specific operating requirements (and limits)
should be assigned to each enterprise.

Goal: An ETS should be designed to achieve a central
goal (e.g., achieving a particular emission reduction
by a defined date). Secondary goals (e.g., increasing
green jobs, generating revenue for the government,
or advancing low carbon technologies) may also be
included but should not undermine the primary goal.

Legal foundation: Authority to develop and
administer the ETS is derived from a sound underlying
legal foundation that eliminates uncertainty amongst
stakeholders that the administering entity has the
authority to implement the ETS and the enterprises
must comply with the requirements related thereto.

Liquidity: Liquidity is a measure of how easy it is to
convert an asset to cash or how rapidly the asset can
be sold. In carbon markets, greater liquidity signifies a
healthier market because it means that companies are
able to buy and sell emissions allowances in a timely
manner to fulfill compliance obligations and manage
risk.

Long-term decisions: The ETS includes measures
that encourage enterprises to make decisions that
allow for investments and compliance strategies that
may be implemented over the short or long term.

Market: A marketplace provides a means by which
guotas and qualifying offsets can be transacted. Such
markets can run through government-sponsored
auctions, exchanges (private or government
sanctioned), over the counter (directly between two
parties), or by another means as dictated by the needs
of the ETS and its participants. Generally, the operators
and participants in such a marketplace are subject to
government issued regulations and oversight.

Monitoring, reporting, verification (MRV): An ETS
must include a means by which actual emissions can
be accurately monitored, reported to the enterprise
and the government, and verified by the government.
A primary objective is to ensure that emissions,

Stronger Markets, Cleaner Air



Core ETS Program Elements Continued...

allowances, and reductions are consistent with the
ETS requirements, are accurately accounted for, and
not double counted.

Offsets: Emission offsets (in China, offsets are
called “Chinese Certified Emission Reductions”

or CCERS) represent emission reductions that are
derived from actions taken by entities that operate
emission sources that are not included in the ETS.
Such reductions are created in accordance with
government prescribed protocols. Under certain
circumstances, emission offsets can be used in lieu
of allowances. The presence of offsets can serve

to increase the supply of allowances and thereby
moderate allowance prices. It is common for an ETS
to restrict the supply of offsets (e.g. by limiting the
types of sources that are eligible to generate offsets,
creation methods, and geographic areas from which
they can be sourced, or methodologies that can

be used), limit the maximum quantity that can be
used (such as 5-10% of an enterprise’s compliance
obligation), and prohibit the use of emission
reductions which may be associated with shifting
demand.”

Program-wide emissions cap: The cap represents
the amount of emissions that can be released by all
of the enterprises that are included in the program.
Generally, the cap establishes a quantity of emissions
that can be allocated at the start of the program, and
a reduction that must be achieved in order to realize a
health-based or environmentally-based standard.

Reconciliation: At the end of each compliance
period (such as each year) enterprises must true-up

their compliance status. Those with emissions that
exceed the quantity of retired quotas must secure
and retire additional allowances. Those that do so
may be judged to be in compliance with a central
requirement of an ETS.”

Reserve: A quantity of allowances may be held by
the ETS administrator and released as per prescribed
protocol (such as to fund auctions or to enhance or
moderate volatility) or augmented by withdrawing
previously distributed or acquired allowances from
individual enterprises.

Scarcity: Each enterprise covered by the ETS may
be provided with a quantity of allowances that, in
the aggregate, declines over time such that the
enterprise must either reduce emissions or acquire
allowances from other participants. Scarcity can also
be influenced through limits that are imposed on the
guantity of allowances that can be banked and/or
through the injection of allowances via auctions.

Scope and thresholds: The ETS will define criteria
(typically type of industry and quantity of emissions)
that are used to select which enterprises are included
in the ETS. Such criteria will be consistent with the
nature of the challenge and the resources that are
needed to administer, support, and be subject to the
ETS.

Transparency: The ETS requirements should be clear
and understood by all stakeholders. So too should

the performance of the enterprises that must comply
with the requirements and the ETS administrators.
Transparency should also extend to the market
wherein the quotas and offsets are transacted.

The Paulson Institute



3. EMISSIONS TRADING IS A COST-
EFFECTIVE WAY TO ADDRESS
EMISSIONS CHALLENGES

A well-designed and implemented ETS offers policymakers certainty that
emissions reductions will be achieved and provides covered enterprises
flexibility as to how to achieve this reduction. This combination drives
innovation and encourages industry to meet or exceed environmental policy
objectives. Studies of similar trading systems in the U.S. for sulfur and NOy
emissions have shown that the systems reduced compliance costs and led to
innovations, such as high-efficiency desulfurization equipment, improved coal
cleaning, blending of low-sulfur coal, post-combustion emissions control with
low-NOy boilers, power plant optimization, and utilization rates of natural gas
and nuclear power plants.”

3.1 The U.S. has served as a laboratory for different
trading systems

The U.S. has 40 years of experience in the use of emissions trading to address
both conventional pollutants and greenhouse gases. These programs have
been administered on the national, regional, and local levels. The most well-
known programs are those that have been aimed at reducing acid rain, which
results in part from the release of nitrogen oxides (NO,) and sulfur dioxide (SO,).

History

To achieve ambient air quality standards for ozone and its precursors, NO,,
SO,, CO and lead (Pb), the 1970 Clean Air Act regulated emissions of these
pollutants in a variety of ways, including technology and performance-

based emissions standards for industrial equipment, power and heat
generators, and mobile sources. The Clean Air Act included an early version
of emissions reduction credit trading that provided compliance flexibility

to certain enterprises. Enterprises were also allowed to expand in areas

with substandard air quality provided that they secured offsetting emission
reductions (offsets) to mitigate increases associated with their new and
modified sources of pollution.” Later, in the 1980s, the U.S. Environmental
Protection Agency (EPA) used trading to successfully control the lead content
of gasoline, demonstrating both the viability of credit trading and the concept
of credit banking to speed compliance and reduce cost.”

IN 1990, Congress amended the Clean Air Act to tighten rules on SO, and

NO,, and give the EPA wider latitude to design emissions trading programs.
Under the Clean Air Act’s Acid Rain Program, 263 power plants began trading
SO, allowances under a tighter cap in 1995, and in 2000 trading expanded to
include almost all power plants. The program targeted fossil fuel combustion
units in power plants and industry, covering over 1,200 facilities altogether. The
EPA manages the system and oversees the accounting of allowances. Most
allowances are distributed for free, while some are auctioned.

CARBON EMISSIONS TRADING

A well-designed and
implemented ETS
offers policymakers
certainty that
emissions reductions
will be achieved and
provides covered
enterprises flexibility
as to how to achieve
this reduction.
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The SO, program has widely been deemed a success by the government,
covered power plants, academics, and other observers.” The EPA estimates
that during the first 13 years of trading, the program achieved SO, reductions
at 57% lower costs than under a purely administrative system.” One key
element of success was continuous emissions monitoring, with stiff penalties
for monitoring violations. Compliance levels have exceeded 99%, with cases of
non-compliance mainly due to accounting errors.® As with the EPA's lead (Pb)
credit trading program, banking of allowances allowed for faster-than-
anticipated reductions of SO, emissions.”

Beginning in 1999, an ETS was set up by several U.S. states to limit ozone
season (summertime) emissions. The NO, Budget Program initially involved
12 states in the U.S. Northeast, and was geared toward resolving seasonal
summer problems with ground-level ozone. The program included a policy for
banking allowances as well as a “flow control” policy that moderated the use
of banked allowances.”

NO, AND SO, TRADING UNDER THE CROSS-STATE AIR POLLUTION RULE AS OF 2014

SUEE, o
L mNeeS
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[ states controlled for both fine particulates (annual SO, and NO,) and 0zone (0zone season NO,)
[ states controlled for fine particulates only (annual SO, and NO,)

[ states controlled for ozone only (ozone season NO,)

[ States not covered by Cross-State Air Pollution Rule

Pollution Rule.

Note: States in gray also engage in national trading of SO, allowances, but not under the Cross-State Air

In January 2015, the U.S. Environmental Protection Agency (EPA) launched the Cross-State Air Pollution Rule (CSAPR)
and the blue, green and yellow states in this map participate in the program in different ways. The EPA estimates that
CSAPR will reduce power plant SO, emissions by 73% and NO, emissions by 54% in 2020 versus 2005 levels.*

E The Paulson Institute

Source: EPA, 2014
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Notwithstanding these successes, by the early 2000s it had become clear that
some states in the East Coast could not attain ambient air quality standards
without greater action from so-called “upwind states.” In response to this concern,
in 2005 the EPA launched the Clean Air Interstate Rule (CAIR), setting lower

caps on SO, and NO, emissions and expanding the reach of emissions trading
programs to more states. Litigation between upwind and downwind states held
up implementation of CAIR for years. In 2014, the EPA finalized a revised version
of CAIR called the Cross-State Air Pollution Rule (CSAPR), which came into force

in January 2015. The EPA estimates that CSAPR will reduce power plant SO,
emissions by 73% and NO, emissions by 54% in 2020 versus 2005 levels.”

Carbon emissions trading has been discussed in the U.S. for many years. Thus
far Congress has yet to pass national carbon cap-and-trade bills, but some
states have adopted their own programs. In 2005, 10 states in the Northeast
signed a memorandum of understanding to create a carbon trading market
called the Regional Greenhouse Gas Initiative (RGGI).* RGGI held its first
allowance auction in 2008 and the first compliance obligations were in 2009.
The cap has reduced power sector CO, emissions by 40% since 2005, and is
expected to reduce total regional carbon emissions by 50% through 2020.%* At
the national level, while the EPA's 2015 Clean Power Plan does not mandate
power sector carbon allowance trading, it allows states to set up such
programs or continue existing ones such as RGGI.*

In 2006, California’s Republican Governor Arnold Schwarzenegger signed the
Global Warming Solutions Act of 2006, or Assembly Bill 32 (AB32), into law,
which requires the state achieve a reduction in carbon emissions to 1990
levels by 2020.% AB32 required the California Air Resources Board (ARB) to
adopt regulations to achieve “maximum technologically feasible and cost-
effective GHG emission reductions,”” and ARB has responded by adopting a
variety of different regulations, including an emissions cap-and-trade system.
The cap-and-trade mechanism covering entities responsible for 85% of the
state’s carbon emissions was approved in 2011, and the first auction was held
in 2012.% The 2013 cap was set at 2% below the 2012 emissions level, and set
to decline by a further 2% in 2014, and 3% annually from 2016-2020.% Because
many carbon emissions reductions result from reduced fossil fuel use, there
will be concomitant reductions in other pollutants such as SO,,NO,, and PM2.5.

The California program is already linked with emissions trading in Quebec, Canada,
and is designed such that it can be linked with other state or provinces in the
future.” On April 13, 2015, Ontario, Canada’s largest province with 40% of country’s
population and almost 25% of its greenhouse gas emissions, announced its intent
to launch a cap and trade program and link between Quebec and California.”’

Lessons from the U.S.

Emissions trading in the U.S. highlights the large potential of an ETS for cost-
effective emissions abatement. The Acid Rain Program for SO, emissions
trading cost less than half the initial estimate,*” and as already noted, the EPA
estimates it also cost less than half what a command-and-control system
would have required. For conventional pollutants like NO, and SO,, companies
had a variety of ways to reduce emissions, including fuel-switching, use of
cleaner fuels, upgrading boilers, and installing emissions-control equipment

Stronger Markets, Cleaner Air n



such as scrubbers and selective-catalytic reduction (SCR). In addition, the ETSS
for SO,, NO,, and carbon highlighted the essential importance of accurate
source-specific emissions measurement and reporting, simplicity in program
operation, transparency of emissions and allowance data, and swift and
decisive enforcement actions.”

Early results from California’s AB32 program are also positive. The program
has contributed to innovation and entrepreneurshipin clean energy and
energy efficiency entrepreneurship.* It has also provided the state with monies
that have been targeted to support a host of initiatives selected by Governor
Brown.” The RGGI program has also generated funds which have been used to
support energy efficiency and emission reduction measures in ten states.”

Ideally, ETSs can drive innovation, as can any pricing system that markedly
raises the cost of more-polluting technologies and creates new markets for
cleaner solutions. In practice, the impact of ETSs on innovation can be hard to
precisely measure compared to alternative regulatory pathways.”” The evidence
from the U.S. SO, trading market suggests it promoted innovation in areas

such as scrubber technology—in part through the flexibility it gave companies
about how to comply.* Beyond the narrow technology area of scrubbers, the
ratcheting up of emissions standards likely played a role in encouraging utilities
to shift toward cleaner sources of energy such as natural gas and renewables.

3.2 EU emissions trading has successfully reduced emissions

In response to the Kyoto Protocol and international climate negotiations, in
2002 the European Union launched the EU Carbon Emissions Trading Scheme

ARTRERREBERBARERR
it gl
ARRRENR-CEE=NIIT

IR cnimbranbdd -

i

IIII.I?.."FIL

(=1%
=
=
=
n
x
o,
m

RNRNENREERELEREE~

i TR o
' F L T
i (@),
| B j
| &%

California LA lessons: In 2006, then California Governor Arnold Schwarzenegger signed the Global Warming Solutions Act of 2006, which requires that the state achieve a
reduction in carbon emissions to 1990 levels by 2020.
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(EU ETS), in some ways building on the successes of earlier ETSs. Now the
world’s largest carbon market, the EU ETS has reduced emissions while
spurring innovations in low-carbon energy.*

History

The EU ETS was launched in 2005 and now covers over 11,000 power stations
and industrial enterprises from energy intensive industries in 27 countries that )
are responsible for about 45% of EU-wide emissions.® In the first phase of the  1Ne EU ETS triggered
system, from 2005-2007, industries received free allowances. In the secpnql m novation m ava riety
phase, from 2008-2013, the EU reduced the carbon cap and began auctioning

allowances. In the third phase, now underway, carbon caps are being adjusted Of WayS that helped

to reflect EU carbon emissions targets for 2020.”" compan ies

Currently, EU-member states receive a specified amount of free allowances red uce em iSSiOﬂS at
that have been decreasing each year since 2013. Member states also auction

allowances, which can then be traded or banked.” Companies can also comply |OW€I’ COst.

by purchasing Certified Emissions Reductions for avoided emissions—these
offsets are governed and certified by the Clean Development Mechanism of
the United Nations.” Compliance levels for the program have been high, as
non-complying emitters pay a fine of Euro 100 per ton of excess emissions.™
The European Commission estimates that the EU ETS will have reduced CO,
emissions of its participants by 21% by 2020 compared to 2005 levels.>

Owing to a number of factors, mandated emission reduction obligations
have been achieved ahead of schedule at prices that are lower than what
could have been achieved using command and control.* European Union
Allowance (EUA) prices dropped from Euro 20 in 2008 to Euro 2.46 in 2013.”
Disappointed by the low price, a number of critics have pointed to a 2 billion
tonne oversupply, which could grow to 4.5 billion tonnes by 2020.% The fact
that emissions have declined to levels below the cap and at prices less

than expected has prompted some critics to argue that the low price “gives
industry only a weak signal to invest in low carbon technology.”* Indeed, as
of 2013, over 60 GW of new coal-fired power plants were reportedly planned
for the EU, almost as large as the entire capacity of the French nuclear power
fleet,® despite declining electricity demand. Efforts to reduce the cap and
the concomitant allowance supply have come up against political resistance.
Establishing larger reforms like a minimum carbon price or carbon tax®" would
require the unanimous agreement of all 27 EU member states.®

Lessons from Europe

The EU ETS provides a number of lessons, four of which are noted here. First,
carbon markets can work, in the sense of generating innovation beyond
what might have happened without a flexible regulatory system. Second,

in retrospect, some argue that policymakers tend to set caps too high and
over-allocate permits, overestimating the negative effect of strict caps while
underestimating the likelihood of allowance oversupply. Third, industry
innovation and efficiency improvements often result in the achievement of
targets ahead of schedule and at lower than expected cost. Fourth, after
launching a program, ETS architects may find it difficult to secure political
approval to lower caps as a means to increase emission reduction ambitions.

Stronger Markets, Cleaner Air



ETS policymakers
should recognize
that compromises
made to address
political or industry
opposition will have
consequences later
on in the program.
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Some have suggested that the inclusion of a price floor® or cap adjustment
mechanism could have addressed these problems.®

The EU ETS triggered innovation in a variety of ways that helped companies
reduce emissions at lower cost. Carbon caps led to several cases of innovative
cross-sector collaboration.®® Overall the ETS likely accelerated utility and
industry investments in renewable energy that were also promoted by policies
at the country level. The ETS has also contributed to a 50% acceleration

of coal plant retrofits, resulting in lower emissions of carbon and other
pollutants.*” However, critics of the EU ETS note that the collapse of allowance
prices reduced price signals for power plant dispatch while also reducing
investments in R&D, plant upgrades, and fuel-switching.

In the West, notwithstanding RGGI's successful efforts to reduce the cap,
experience with the acid rain program suggests that after the launch of an ETS,
policymakers may not have the ability to adjust such fundamental elements

as the emissions caps.®® ETS policymakers should recognize that compromises
made to address political or industry opposition will have consequences later on
in the program. For example, in the face of concerns that an ETS will force the
sudden internalization of previously externalized costs, to overcome opposition
and as a matter of expediency, ETS architects may consciously elect to start

the program with a higher cap. Such choices will, at least at the outset of the
program, reduce the price on carbon.®

Given these two circumstances, ETS policymakers may consider the use

of one-way cap ratchet mechanisms to ensure caps are not set too high

to accomplish emissions reductions goals. After launch, in the event that

the ETS produces better results in terms of emissions reductions achieved
on a certain schedule, or at a lower cost of such reductions, and if further
reductions are warranted, then the program-wide cap could be reduced. The
reduction mechanics should be defined prior to the launch of the program,
be transparent to all stakeholders, and be implementable without the need
for further policy intervention.” Price floors are another option to ensure a
minimum price on carbon.

To maximize benefits, China should endeavor to produce an ETS that:

@ @& %

Features a central goal Is based upon accurate data  Maintains cap integrity

0 & A2

Ensures program Encourages long-term Is based on a solid legal
transparency decisions foundation




4. CHINA'S EXPERIENCE WITH
EMISSIONS TRADING AND
CONSIDERATIONS FOR EXPANSION

This section looks at China’s history with emissions trading since the early
1990s, progress to date with the seven regional pilots that were launched in
2014 and important considerations for China as the country begins to prepare
to launch a national ETS scheduled to begin by 2017.

4.1 China’s experience with emissions trading prior to
the regional carbon pilots

China’s decision to deploy a national emissions trading system to combat
climate change comes after a long history of experimenting with the use

of such market instruments to address conventional and greenhouse

gas pollutants.”" In the early 1990s, the State Environmental Protection
Administration (SEPA, now the Ministry of Environmental Protection) piloted an
emission permitting system in 16 cities, on the basis of which six priority cities
for pollution control were chosen to experiment with SO, emission trading.

In the 2000s, to control acid rain and SO, emissions, China used international
experience to design its ETS. With the support of the Environmental Defense
Fund, SEPA oversaw an SO, ETS between 2001 and 2004 (during the 10th
Five-Year Plan, 2001-2005)" that involved four provinces (Shaanxi, Jiangsu,
Shandong and Henan), three cities (Shanghai, Tianjin and Liuzhou), and

one enterprise (China Energy Group).”® The program capped allowable SO,
emissions and covered 727 companies (mainly in the power sector) located in
131 cities that were responsible for about 20% of China’s SO, emissions.”

Encouraged by the central government’s demonstration projects, more
provinces and cities began to use emissions trading as a tool to achieve their
emissions control targets, especially for the compulsory targets of SO, and
NO, set by the 11th Five-Year Plan. In 2007, the Ministry of Environmental
Protection and Ministry of Finance jointly launched another emissions trading
program covering seven provinces, which subsequently expanded to eleven
provinces (Jiangsu, Zhejiang, Tianjin, Hubei, Hunan, Inner Mongolia, Shanxi,
Shaanxi, Chongging, Hebei and Guangdong). An additional ten provinces not
included in the national demonstration program voluntarily launched their
own pilot ETSs.

4.2 Overview of China’s seven carbon trading pilots

With this experience as a historical backdrop on October 29, 2011, the National
Development and Reform Commission (NDRC) issued Document Number
2601,” establishing carbon trading pilots with the purpose of implementing
“the 12th Five-Year Plan’s requirement to gradually establish national carbon
trading markets and promote market mechanisms to achieve by 2020 China’s
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goal of controlling greenhouse gas at a low cost.””® Among other objectives,
the NDRC directed the pilot regions to define the total GHG emission control
target; formulate a GHG emission permit allocation plan; establish a local
carbon trading supervision system and registry; and establish a trading
platform. The seven pilot areas have a combined population that exceeds 250
million, and in 2014 their collective GDP represented about RMB 17 trillion, or
26.7% of China's total GDP.

A review of the progress to date suggests that China has already achieved,

or is on-track to achieve these objectives. All of the pilots have built their
programs around firm year one caps. Year two caps are also expected to be
fixed, though whether the caps grow or shrink relative to year one is a variable
design feature.

In the first year of the pilots the relative proportion of carbon emissions
averages 53% and ranges from 30% (Chongging) to 60% (Tianjin). The total
allowance of the pilots ranges from 33 million tonnes per year (Shenzhen) to
388 million tonnes (Guangdong), and the aggregate total for all seven pilots in
their first year of trading (inclusive of the primary and secondary markets) was
about 1.247 billion tonnes. In total about 2,052 enterprises are included in all
seven pilots. Shenzhen and Tianjin mark the outside parameters of the number
of enterprises included in the ETS—635 and 114, respectively”’—and the
emissions threshold that triggers an enterprise’s inclusion in the ETS—3,000
tonnes per year in Shenzhen and 60,000 tonnes of standard coal consumption
(the equivalent of 165,000 tonnes of CO, per year) in Hubei.

As of July 31, 2015, with the first full compliance year completed for five of
the pilots,” Shenzhen and Shanghai have reported 100% compliance, while
Tianjin, Beijing, and Guangdong report compliance rates that range from 96.5
t0 98.9%.”” Preliminary year two compliance reports have been provided for
Shenzhen (99.7%), Shanghai (100%), Beijing (100%), Guangdong (99.5%), and
Hubei (100%).*

Penalty provisions vary widely. In Shenzhen, enterprises that fail to retire
sufficient quotas can face a fine (equal to the shortfall multiplied by a figure
which is as much as three times the average market price realized over the
prior six months) or the forfeiture of a quantity of quotas from the subsequent
years (equal to the shortfall). On the other extreme, there are no fines for
enterprises that violate the terms of Tianjin’s ETS, though they may be
excluded from certain bonuses under other policies.

The total volume of reported transacted quotas in all seven pilots (through July
31, 2015) is approximately 57.1 million tonnes valued at US$ 308 million (RMB
1.91 billion).?" At the low end of the range, approximately 2 million quotas
valued at about US$ 5.9 million (RMB 36.4 million) were transacted in Tianjin,
while at the high end, about 21.2 million quotas valued at about US$ 75.4
million (RMB 467.4 million) have been transacted in Hubei (as measured by
monetary value Guangdong had the largest share — 20.6 million allowances,
US$ 147 million or RMB 911.1 million).*” The average quota over the entire
course of the pilots as of July 31 2015 ranged from US$ 2.88 (RMB 17.84) in
Tianjin to about US$ 7.13 (RMB 44.22) per tonne in Guangdong.
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CHINA CARBON TRADING PROGRAM STATISTICS (7/31/15)
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4.3 Considerations in China’s future ETS design

The successor to the pilots is intended to be a nationally administered ETS.
While the national ETS has yet to be defined, various communications from
the government suggest that it may include the following characteristics:*

e A focus on eight industrial sectors: electricity and heat generation,
metallurgy, non-ferrous metals, chemicals, paper, building materials,
domestic aviation, and transportation;®

° A 3-4 billion tonne cap; and
» A market size of RMB 9.6 - 64 billion per year.®

The government has suggested that the program may launch by 2017 and the
first compliance obligation may be in 2017 or 2018. Full implementation may
occur by 2020.¥

At this stage of the pilot program, it is possible to identify design parameters
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that can be extracted from the experience gained thus far from the seven

carbon trading pilots.

Underlying Legal Foundation

In order to reduce administration and implementation uncertainties, the ETS
should have an appropriate underlying legal foundation.

Of China's seven pilots, only those in Shenzhen and Beijing are founded

in law.®® The other pilots are implementing their respective ETSs through
administrative measures,® which have legal character, but are not binding on
all local agencies and lack legislation’s statutory authority when it comes to
enforcement and compliance assurance.

IGHLIGHTS OF GHINA'S ETS EXPERIENCE
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Goal

Policymakers should design an ETS with the primary goal of first capping
and then reducing emissions from covered enterprises. The goal should

be expressed in absolute—not relative—reductions, and include a defined
deadline. Moreover, the program should specify that enterprises may either
deploy on-site solutions, such as emissions control devices, or market-
based solutions, such as purchase of allowances. Secondary objectives,
such as promoting green jobs or advancing a particular technology or fuel,
can be included if program designers determine that such objectives will
not undermine the primary goal. Program designers should also ensure that
objectives such as market efficiency, volatility management, and new source
accommodation do not trump—or undermine—environmental objectives.

The primary goal of China’s pilot program is to use the pilots to field test the
various methods and means that are available to develop an ETS with Chinese
characteristics. NDRC's October 29, 2011 Document number 2601 (which
mandated the establishment of the seven pilots) includes language which
states that the purpose of the pilots is to implement “...the 12th Five-Year
Plan’s requirement to gradually establish national carbon trading markets and
promote market mechanisms to achieve by 2020 China’s goal of controlling
greenhouse gas at a low cost.””

Cap and Scope

Fundamental to a cap and trade program is the establishment of an emissions
cap. The cap represents the amount of emissions that can be released by

all of the enterprises that are covered in the program. Generally, the cap
establishes a quantity of emissions that can be allocated at the start of

the program, and a reduction that must be achieved in order to realize a
health- or environmentally-based standard. Once established, the cap can be
allocated among the enterprises (are required to operate within the emission
limits defined by the quotas that they hold and any other applicable control
requirements) or held by the government for future distribution to achieve
programmatic objectives.

Collective CO, emissions in the Chinese provinces and municipalities hosting
the pilots exceed 2.4 billion tonnes.” In total, about 53% of the total CO,
emissions of these jurisdictions are included in the first year of the pilots. The
seven pilots have ETS-wide absolute caps. Policymakers in these programs
have affirmed that additional allowances will not be introduced into the
system for the then-current year, regardless of economic growth rates and
whether emissions exceed the initial cap. Nonetheless, at least one of the
pilots—Guangdong—has affirmed that the cap for the second year of the pilot
will be larger than the first year.”

Allocations

Allocation methodology is an important design consideration. The merits of
grandfathering (giving allowances to enterprises based on their historical
emissions) and benchmarking (distributing quotas based on an enterprise’s
relative carbon intensity as measured against like sources) have been
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widely debated. Another important consideration is the degree to which the
allocation measures encourage long-term planning. Decisions concerning
when quotas are issued, in what vintages, for what duration, and whether

the quotas can be adjusted, will have significant influence on whether a
compliance manager will rely upon or avoid the quota market. At one extreme
is the U.S. SO, Acid Rain program quotas, which were issued in fixed quantities
over a 30-year duration. In the Chinese pilots, enterprises may be notified of
the quantity of CO, quotas that they receive on an annual basis and may have
the quotas adjusted at the end of each year.”

Banking Mechanism and Registry

An emissions bank is an administrative mechanism that allows ETS
participants to store allowances or credits for later use or sale. Existing ETSS
generally include banking mechanisms that afford protections to unused
quotas and offsets. This is the case with the EU ETS, the Acid Rain program,
RGGI, and, to a degree, AB32.”* Unlimited banking represents one extreme
which when combined with overly generous allocations (made over the short-
or long-term), will moderate the level of carbon reduction investments. This is
the case in the EU ETS, where some critics have urged the abolition of surplus
allowances or the imposition of controls that would restrict their use.”

In China, to some degree, all of the pilots allow for the carry-over, or banking,
of unused quotas. Concerned about the effect that surplus quotas may have
on market price, Hubei has included a "use it, trade it, or lose it” provision
that will result in the cancellation of unused quotas unless they are used

or traded.” In other pilots the ETS administrator can cancel surplus quotas,
regardless of whether the quotas have been acquired through trades. And
some pilots have actively contemplated the use of funds to purchase and
retire quotas as means to moderate falling prices from any excess supply.

Data Accuracy

The accuracy of data used to define the baseline (starting point) of the
program as a whole, the initial allocations, and the quotas/offsets issued
to (and used by) covered entities is of great importance. As ETS program
administrators, covered entities, and service providers gain experience,
MRV data collection systems will improve, and necessary and appropriate
programmatic and facility-specific adjustments should be made.

Each of the pilots has undertaken efforts to develop and improve emission
inventories, and each pilot follows its own protocols. Thus far the NDRC has
formulated fourteen MRV guidelines and an additional 12 are expected to

be finished by this year. National electronic reporting systems are also under
development.

China’s carbon pilots launched while in the midst of developing and improving
their emission inventories. This process invariably involves data secured by
and through the enterprises, third-party verifiers, local DRC implementers,
statistical bureaus, and other sources. The quality of the inventories has
improved over the course of the first year, and will continue to improve during
the remaining two years of the pilots.



CARBON EMISSIONS TRADING

Third parties play a prominent role in verifying enterprise emissions in China’s
ETS pilots. Such verifiers must meet qualification criteria and can be subject to
significant penalties if the government determines that they failed to perform
their responsibilities. The qualifications of third-party verifiers vary by pilot,

but generally verifiers should have independent corporate capacity and fixed
premises, a certain number of professional and technical personnel, and
working experience in GHG emission verification for a certain period of time.

Direct and Indirect Emission Sources

Many ETSs focus on direct emitters of pollutants. Care should be taken to
ensure that the emissions inventory, allocations and credits, and compliance
assessments are drawn from the same data set. Particular effort is made to
establish distinct inventories and programs for: (a) direct point sources of
emissions; and (b) entities whose emissions are indirect (that use electricity
or power generated by a third party where generation resulted in the release
of emissions) or cannot be reliably measured. While it can be acceptable to
allow indirect sources to satisfy compliance obligations with direct-source
derived allowances, measures undertaken by indirect sources (such as energy
efficiency) should generally not be used to generate offsets or free up quotas
that can be used by direct sources.

China’s ETS pilots include direct and indirect emission sources. Power
generators (such as power plants) and users (such as large commercial
buildings) are included in the same ETS, provided allocations, and allowed to
trade quotas with each other. Double counting may occur when the power

-- . T
|
' L - =
N -
o m—— | ) fim a
- - - - -
=

pliance. The

Chinese lessons: Shenzhen (pictured here) is one of the seven pilot sites for carbon ETS and after the first year reported 100% com
other six pilots are Shanghai, Beijing, Guangdong, Tianjin, Hubei and Chongging.
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user (indirect source) undertakes an energy efficiency project that results in
the use of fewer allowances and can sell surplus allowances. Meanwhile, if
the power generator (direct source) is in the same region, because the power
user is consuming less power (as a result of the energy efficiency project) the
power plant needs fewer allowances and, therefore, can sell such surplus
allowances. The sale of the surplus allowances by both the power user and
the power generator makes the tracking of emissions problematic and could
result in double counting of emissions and reductions.”

Diversity of Sources

An ETS may focus on a single sector (both RGGI and the US SO, Acid Rain
program focus on the electric power sector) or multiple sectors (such as
California’s AB32 and the EU ETS). A single sector ETS may be attractive

to administrators because of the comparative ease of development,
implementation, and enforcement. An ETS that includes multiple sectors is
likely to include a larger number and diversity of enterprises with greater
diversity of control costs and more opportunity for cost savings. A covered
entity may consider trading with another entity if cost savings (or profits, in the
event of a seller) can be realized via a trade as compared to on-site solutions.
Such savings (or profits) are more apt to be realized if the program includes
entities that have different marginal control costs.

All things being equal, sources with similar marginal costs of controls will have
little incentive to trade with each other.” Such similar sources may be better
managed through the use of command and control in which the regulator
defines and prescribes a single (or common) solution that is to be adopted

by similar sources. Enterprises representing at least 32 different sectors are
included in China’s seven carbon trading pilots. With representatives from
about 26 different sectors, Shenzhen may have the most diverse ETS. At the
opposite extreme, Guangdong focuses on four sectors: cement, electricity
generation, iron and steel, and petrochemicals.”

Long-term Stability and Visibility for Market Participants

One measure of the success of an ETS is the degree to which enterprise
compliance managers invest in long-term solutions. A program that facilitates
such planning would likely have a multi-year duration, stable rules, long-term
emission reduction objectives, multi-year offsets, the ability to use offsets
without buyer liability, and a banking mechanism. Without such provisions,
risk-averse compliance managers may find it prudent to pursue on-site
compliance solutions that apply a very high discount to opportunities that may
be available through the ETS market.

Existing ETSS have varying levels of success in encouraging long-term
solutions. If considering just the term of the program, for example, the U.S.
Acid Rain ETS effectively issued and afforded protections to 30+ year quota
streams. This, in turn, provides compliance managers with the confidence that
allows them to make long-term investments in facility upgrades (that achieve
compliance or free up surplus quotas) and pursue multi-year or multi-decadal
emission reduction investments and quota purchase and sales strategies.



In contrast, California’s AB32 program has, at best, a seven-year term. Sources
in Phase Il of California’s AB32 will operate within the program for barely three
years before the program ends.'® Such a short time frame (and the concern
as to what will become of the ETS and assets and liabilities related thereto)
may discourage long-term investments.

China’s ETS pilot policymakers and enterprises face multiple challenges in this
regard. Unless extended,™" all of the pilots will cover emissions only through
2016. Given that the pilots launched, issued allocations and published rules
as late as June 2014 (in the case of Chongging), the term may be as short as
18 months. Enterprises are further discouraged from making long-term plans
because rules limit quota issuance to current years,” prohibit the trading

of yet-to-be issued quotas, and still do not allow for the use of risk hedging
mechanisms like options. The planning horizon is further narrowed as all pilot
administrators reserve the ability to adjust allocations at the end of each year.

Market Volatility

Markets, though powerful, can also be unpredictable. While policymakers
may applaud the positive attributes of a market—including faster, better,

and cheaper achievement of environmental objectives—they may also

be concerned about managing two challenges: market volatility and
manipulation. Policymakers for existing ETSs have developed a number of
means to mitigate these concerns. In the face of extreme prices, RGGI and
California’s AB32 include provisions that make available additional quotas
(which, in the case of AB32, are included within the cap, but held back just for
such purposes). In both circumstances, price triggers and volumes are defined
in the implementing regulations. The AB32 program also includes provisions
that monitor and prohibit behavior that may lead to market collusion or
manipulation.

Like their western counterparts, Chinese ETS policymakers are also concerned
about these issues. In order to moderate volatility, some pilots allow the local
DRCs to release more quotas (which were initially held back from the initial
allocations) with the intent of bringing prices down. In the event that prices fall
too low, some pilots provide the ETS administrator with the ability to purchase
quotas, with the intent of boosting prices. However, some of the pilots

have provided opaque guidelines stating when or how the government will
intervene and the precise objectives that such intervention may be designed
to achieve.' Opaque guidelines introduce an element of uncertainty that

can curb enterprises” willingness (and that of financial entities) to participate
in the market. A concern for all pilots is to ensure that such actions do not
undermine and thwart the very forces that have the potential to make the
market work.

With the EU ETS experience in mind, Chinese ETS administrators have
incorporated a variety of volatility management measures to adjust the
quantity of quotas available to individual enterprises or the market as a whole,
detect illegal market manipulation, and impose penalties to deter behavior
that could exacerbate market volatility. " Auctions (including auctions with
price floors) have also been used as a means to manage price volatility in
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the first year of the pilots.'” Depending upon the program, additional quotas

(those held back from initial allocations and subsequently distributed) can be
designed into the initial cap, as is the case with Shenzhen. The total quantity
of quotas can be adjusted up or down ex-post based on production data and
the carbon intensity of operations.'® In the first year, ETS administrators have
injected additional quotas' through the use of auctions'® and withdrew from
circulation quotas that were deemed to be surplus.’”

Meaningful Enforcement and Consequential Penalties

An ETS must have at its core a reliable means to detect, confirm, and remedy
noncompliance. Specifically, there must be meaningful and consequential
enforcement. Enterprises must know with certainty that scofflaws will be
caught and the conseguences will always be more expensive than operating
in compliance. And regardless of how an enterprise’s transgressions are
treated, there should be a mechanism to make the environment whole.
Specifically, if excess emissions are released in year one, an equal or greater
quantity must be retired in subsequent years."®

Pilot policymakers in China constructed their ETSs with the Administrative
Penalty Law in mind,"" which limits the amount of penalties that can be
assessed against noncompliant enterprises.'”” Therefore, the consequences of
noncompliance vary widely. Not all of the pilots have direct fines or penalties
that are specified for violators of the ETS. For example, violations in Shenzhen
can result in a fine that is up to three times the market price as well as a
subsequent year deduction of a quantity of quotas equal to the shortfall.
Guangdong, Chongging, and Hubei also have the ability to confiscate a
multiple of the shortfall from the subsequent year’s allocation. Noncompliance
can also include a form of naming and shaming that can affect an enterprises’
ability to bid on government contracts. On the other hand, enterprises that
are in compliance can be rewarded with direct financial support or favorable
treatment of applications associated with energy conservation and emission
reduction projects.

Mobile Sources

While most ETSs focus on stationary sources of pollution, California is an
exception." Mobile sources contribute a significant quantity of CO, emissions
in China and in the pilots, and are specifically targeted in the Shenzhen ETS. In
Shenzhen, the number of vehicles on the road has grown from about 200,000
in 2003 to more than 3,000,000 in 2014."™ Given this rapid growth, the high
number of vehicles per square kilometer (1,536 in Shenzhen versus 16 in
Hubei), and vehicles’ contribution to Shenzhen's CO, emissions, Shenzhen
understands that it cannot cap and reduce emissions unless it includes mobile
sources in the ETS."™ Shanghai has also elected to include mobile sources in
its ETS, including domestic aviation and dockside port sources.

Offsets

High-quality emission reductions derived from sources outside of the cap
and trade program can reduce the cost of compliance for enterprises within
the ETS. Offsets should be disallowed from activities that result in shifting
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demand (such as offsets resulting from capped sources that compensate

for reductions by moving emitting activities outside the cap) or that cannot
guarantee post-project enforcement and monitoring. The importance of
offsets depends on the level of the initial cap, the robustness of the economic
growth of the covered enterprises, and the relative quantity of offsets that are
permitted for compliance purposes.

Existing ETSs provide for the use of offsets. In the EU ETS, CCER and quota
prices are significantly lower from peak years (pre-financial crisis); the
prospect of an excess supply contributed to California’s decision to limit both
the quantity of offsets allowable for compliance purposes'™ and the number
of methodologies that can be used to create offsets. China’s pilots limit the
quantity of CCERs acceptable for compliance purposes to 5-10%." Some
pilots have also imposed local content requirements that specify that some
quantity of CCERs result from projects within the geographic boundaries of
the pilot (such as 50% in Beijing and 100% in Hubei). And some pilots restrict
(or mandate) the use of particular methodologies. Thus far, a relatively small
quantity of CCERs has been transacted.”®

Risk Hedging Tools

Private capital will tend to flow toward low-carbon investments when there
is long-term certainty in policy, most directly represented by a stable, long-
duration forward curve for carbon prices. While stable rules are key, the same
is true for the ability to use financial instruments that allow enterprises to
manage risk. The ability to transact puts, calls and other derivatives allows
compliance managers to establish a forward (out-year) curve for prices and
access the futures market; access and reduce the cost of capital needed

to implement emission abatement projects that have large capital outlays
and out-year returns; manage price volatility; lock in exposure to fluctuating
prices; lock in long-term credit supply and delivery; lock in long-term carbon
revenues from abatement projects; leverage scarce capital to manage risks
and participate in the market; and reduce the amount of capital needed to
participate in the market, comply, and operate profitably.

At their launch, most all of the Chinese ETS pilots allowed enterprises the
ability to transact only the physical product.™ This restriction effectively
limited trading to quotas already issued in year one.'” In the first compliance
year of the pilots, year two and year three quotas were not issued and could
not be traded, except in Shanghai.™" Although a number of carbon quota and
CCER trading funds and loan-related announcements have been made,
enterprises cannot yet use derivative products that provide them with the
opportunity to cost-effectively hedge risks and maximize opportunities. Such
instruments include options (puts and calls), insurance related products,
futures contracts, margin agreements, and related derivative instruments. One
potential path forward is the establishment of a national emissions trading
futures market in Guangdong, announced in China state media in early 2015. A
national futures market, regulated by appropriate national financial authorities
and managed by the NDRC, could help improve carbon price transparency as
well as enable compliance enterprises to manage risk.””
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Thresholds

An ETS should establish thresholds that are applied to determine which
enterprises are included in the ETS. Such thresholds are often expressed in
terms of GHG emissions.' In California’s AB32, enterprises that emit 25,000
tonnes or more of GHGS are included in the program. Six of the seven pilots
in China have emissions thresholds. Shenzhen, a city that has a few large
emitters, has the lowest threshold: 3,000 tonnes per year for manufacturing
facilities. Chongging and Tianjin each have established a 20,000 tonnes per
year threshold. Hubei, which has a relatively higher proportion of heavy
industries and large energy users, has an ETS that features a threshold that is
equal to 60,000 tonnes of standard coal consumption equivalent and equates
roughly to 165,000 tons per year of CO,.

Transparency

The success of an ETS is highly correlated with its transparency. This is
particularly true as it relates to program requirements, regulations, and quota
and offset markets. Additionally, information must be available that allows
for the government and enterprises to assess facility-specific performance
data. And all stakeholders—the government, enterprises, and the public—
must have access to information that can be used to independently assess
the aggregate performance of both the ETS, the compliance status of the
enterprises, and the performance of government officials that are charged
with its administration.



5. CONCLUSIONS AND SUGGESTIONS

China is presently developing a national carbon ETS that capitalizes on
its unigue circumstances and serves policy objectives for carbon, energy,
air pollution, and water. There are a number of reasons to give strong
consideration to using a well-designed and well-implemented ETS.

An ETS provides participants with the freedom to select the most cost
effective means to achieve a government-mandated objective while providing
the government with the means to ensure that the objective is achieved.™

A successful ETS encourages participants to seek out and pursue strategies
that result in over-compliance, which frees up quotas that can be later used or
sold. These incentives are examples of Premier Li Kegiang's call for innovation
and mass entrepreneurship as engines of China’s economy.'

A national ETS can also be designed to achieve climate objectives that will
deliver both carbon and conventional pollutant emissions reductions, since
there is a direct correlation between actions which cap CO, and those that
also reduce PM2.5, NOy, and CO,. In contrast, a locally-effective conventional
pollutant reduction program can aggravate national CO, emissions, for
example by promoting the production of gas from coal gasification, or by
simply shifting emitting activity out of a specified jurisdiction and into another.

An ETS expands the pool of capital that is available to reduce emissions. An
ETS encourages enterprises to implement additional controls that serve to
simultaneously reduce costs and free up quotas that they can then sell to
other participants, use to accommodate expansion, or bank for future needs
and market trading. The emission reduction benefits of an ETS also extend
beyond the facility. An ETS featuring offsets encourages investments (and
spreads the benefits) beyond the geographic or sector boundaries of the cap
and trade program.

China can benefit from the lessons learned by ETSs in other
countries: China can selectively adopt and adapt those design characteristics
that underlay the success and avoid those features that have hobbled other
programs:

e The EU ETS experience has shown the value of a firm cap, the importance
of offsets, the proper function of multi-sector fraud monitoring, and the
need for severe penalties. However, it also illustrates how it can be difficult
to increase environmental ambitions by tightening the cap after the
program has started. RGGI, in contrast, suggests that it is possible tighten
the cap.

e The U.S. Acid Rain Program has similarly illustrated the value of a firm
cap, the importance of up-front issued quotas that can be traded far into
the future, the value of robust MRV systems, and the role of meaningful
penalties.
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e (California’s AB32 trading program also shows the importance of
consequential noncompliance penalties; the workability of a multi-sector,
firm cap; how to provide for a limited supply of high-quality offsets; the
importance of risk hedging products; and how to encourage international
linkage with other trading programs. On the negative side, AB32 features
a limited program term (2020) which introduces uncertainty and makes
it difficult for enterprises to pursue long term carbon management
strategies. AB32 also features buyer liability offsets that increase costs and
build in unnecessary uncertainty.'”’

e The U.S. RGGI program has common core program elements around which
nine sub-national programs have linked their individual programs while
preserving the ability to administer select aspects of their respective
programs. Limitations include RGGI's focus on a single sector and lack of
offsets.

At the heart of an ETS

should be a qentral To derive the maximum benefits, China should endeavor to move forward with
goa|. The achievement  aprocess that produces an ETS that:

of carbon reductions 1. Features a central goal: At the heart of an ETS should be a central goal.

: : The achievement of carbon reductions by a defined deadline may be the
by d deﬂ ned d.ead l ine primary goal. Secondary goals — such as reducing conventional pollutants,
may be the primary transitioning to low carbon fuels, greening the supply chain, and creating
goal. jobs may be important, but should not undermine the primary goal. These

goals should fundamentally shape the design of the resulting ETS. Further,

program designers should ensure that market efficiency objectives do not
trump environmental objectives.

2. Is based upon accurate data: The accuracy of data used to define the
baseline (starting point) of the program as a whole, the initial allocations,
the allowances/offsets issued to (and used by) covered entities, and
the compliance performance is of great importance. As ETS program
administrators, covered entities, and service providers gain experience,
systems used to monitor, report, and verify data will improve and
necessary and appropriate programmatic and facility specific adjustments
should be made."”

3. Maintains cap integrity: The program should start with and keep an
absolute cap on emissions whose integrity is always maintained. To that
end:

e The program must be designed to prevent double counting of
emissions and/or credits.

e The cap should include allowable emissions that have been issued to
covered entities and allowances reserved for new sources (or price
volatility management).

* Non-compliance situations resulting in excess emissions should
always be resolved by retiring a quantity of emissions that is equal to
or greater than the exceedance (as opposed to being resolved only
through the payment of a fine). Penalties (monetary and otherwise)
imposed on non-compliant sources should, in general, be greater than
the economic benefit realized from being in noncompliance."
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* High quality emission reductions derived from sources outside of the
cap and trade program will reduce the cost of compliance and should
be encouraged. However, offsets should be disallowed from reductions
from capped sources that compensate for reductions by moving
emitting activities outside the cap, or from activities that cannot be
guaranteed post-project enforcement and monitoring.

4. Ensures program transparency: Covered entities, regulators, and
relevant third parties should have a clear understanding of rules,
associated obligations, opportunities to derive economic benefits/
operational flexibility, and the consequences of non-compliance. Further,
robust MRV systems should be included to ensure an accurate accounting
of emissions and compliance obligations.

5. Encourages long-term decisions: Compliance managers are generally
risk averse. Most will choose more costly solutions that they can manage
over those solutions that are potentially more lucrative and risky. This is
because the consequences of non-compliance are so much more certain
(and meaningful) than the uncertain potential for reward. This situation
is particularly acute in management structures where decisions are
subject to ex post facto prudency reviews. The long term and aggregate
consequence of a tendency towards internal compliance solutions (and
an aversion to trading) can be fewer allowances or credits being created
and greater aggregate costs. ETS program designers can mitigate these
concerns by including the following design elements to contribute to
stability and predictability:

 Clear rules that are not subject to frequent and unpredictable change.™

» Emission allocations and offsets issued over multi-year periods.™’

e Secure emissions banking process.
e Trading of multi-vintage streams of allowances and offsets.

e Financial tools that transmit a robust and long-term carbon price
throughout the economy, incentivize abatement measures and clean
technology innovation, and allow enterprises to manage risk."

6. Is based on a solid legal foundation: In order to ensure that
enterprises clearly understand and will comply with the ETS requirements
and the directions of ETS administrators, the ETS should be based on an
appropriate legal foundation.
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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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