1. Introduction

Countries and regions around the world are developing emissions trading systems as a means to
place a price on greenhouse gas (GHG) emissions. Such programmes are now in place in Europe,
North America, and parts of Asia - they are being considered in South America and several other
regions. Given the difficulties of achieving consensus on climate change mitigation measures
through the multilateral climate negotiations, momentum appears to have shifted from the
international level to that of nation states and regionsl. A particularly strong dynamic is visible in
rapidly developing economies, with new trading systems under discussion or already being
established in Brazil, China, India, and South Korea. The aim of this article is to provide an
overview of existing and selected emerging GHG trading schemes worldwide.

2. Existing and emerging schemes

2.1 Overview of existing and emerging schemes

Globally, 39 national and 23 sub-national jurisdictions have implemented or are scheduled to
implement carbon pricing instruments, including emissions trading systems and taxes2. The
world’s largest carbon market is the European Emissions trading scheme (EU-ETS), covering
sectors that emit over 2 billion tonnes of carbon dioxide each year. Korea's ETS covers sectors that
emit over half a billion tonnes of GHG and the programme in California and Quebec covers sectors
emitting nearly half a billion tonnes. The seven Chinese pilot emission trading systems collectively
cover sources emitting over one billion tonnes of CO,2.

Emission trading schemes are on the rise globally (1)

Overview of existing and emerging emission trading schemes
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Figure 1: Shows existing and emerging emissions trading schemes worldwide as well as Carbon taxes
introduced or planned for Europe and Asia in specific.

Source: World Bank, 2015: State and Trends of Carbon Pricing. Online available at:

http://www.worldbank.org/content/dam/Worldbank/document/Climate/State-an..., p.22

National emission trading programmes have been discussed in the US and Canada, but have so far
failed to receive the necessary political support. Instead, North American carbon trading systems
have emerged at the regional level: nine US States have joined forces in a joint trading system
called the Regional Greenhouse Gas Initiative (RGGI), and the Canadian province Quebec linked
with California’s emissions trading programme in January 2014.

Asia has seen a strong dynamic toward emission trading recently, with five Chinese cities and two
provinces starting pilot carbon markets - together, those regions account for about one-fourth of
Chinese GDP and CO, emissions. Chinese leaders are considering a national emission trading
scheme, possibly beginning in 2016. South Korea’s emission trading programme entered into force
in January 2015.

In other parts of the Asia Pacific region, the picture is mixed. The Tokyo Metropolitan Government
has been operating a trading scheme for indirect CO, emissions since 2010. However, Japan is not
planning to implement a national emission trading system. While New Zealand’s small ETS has
been operating since 2008, Australia abandoned a long-planned national ETS in 2013 after a
change in government.
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Emission trading schemes are on the rise globally (2)

Regional, national, and subnational carbon pricing instruments already implemented or scheduled for
implementation: share of global GHG emissions covered

B
a;I I
% _ I
[ii]
@ LA -
- -]
a

Paarmber of
s implemenited insnaments

ve of globa GHG smiszion
} ™
i
|
5]
-
(=]
-
=4
-
o
-
=
-
I | =
I | =

R PR e e S e = e e e e e e e e =

2ha
=

B Fintand carhan s (1900 ) Switeerfand carbon tax (2008 3 Shenzhen Pilct ETS (013 &)

W P canbon o (V000 ) RG] (00 Shanghs Pilal ETS (2013 )
Svenscler carbon fan { 105 <) B iretord carbon fax {2010 ) Besging Pilot ETS {2013 =)
Meormary cabon tax (1591 3} W icsfand carbon tas (000 3) [ ] Tiangn Filal ETS 2013 =)
Denmark carhon tas (1362 -] . Tokoeo CaT (2000 &) B Guangdorg Fiot ETS{2013 )

M Labvia carbon tax {1955 ) B Satama ETS (2011 +) M Hubei Piot ETS (3014 3)

M v ot tax (V06 ) W Fpoi ETS (2011 #) W Creegegng Fiet ETS (004 »)

. Estonia cartsors fao {7000 <) B Calornm CaT (2017 =) B France carbor fax (3014 =K)

W ELETE (2005 3) Ausstralia CPM (2012-2014) B Merico carbon tax (2014 )

B Akeris SGER (2007 ) B Japss carban ta (2012 4] Kiorms ET5 (2015 -4)

. Swetreriand ETS (2008 ) . Chustier CaT {2013 =) Portugal corbon tax (201 5 <)

W b Faalasd ETS (2008 3) B Haaknstan ETS (2013 3) B Gouth Afica carbion tax (0015 3]

B BC carbeor s (2008 ) B ¥ carbon price floor {201 3 ) B Crie carbon tas (2007 3]

Fidm. iy o it e vl of an ETS O cambon e v dbaiers Ermiriaien i guam as o sbaee of ghivieal GHG predann w000 derual Charges nogobel, sxpeeal

rabonal, and mreicrad GHG smmeons e not shown n e . Oata. on She cossrge of the cfplevell otz £ 172 e ot scomsitle: B covenge @ Bendom shosn ae sm

Figure 2: Shows the timeline of ETS and Carbon taxes introduced and planned. Even if non-EU initiatives are
increasing, the EU ETS remains the largest scheme also in the next years.

Source: World Bank, 2015: State and Trends of Carbon Pricing. Online available at:

http://www.worldbank.org/content/dam/Worldbank/document/Climate/State-an..., p.23

2.2 Snapshot of existing schemes with focus on China

The EU-ETS

In operation since 2005, the European Union Emissions Trading System (EU ETS) has faced a
number of challenges resulting from the creation of the largest market for an environmental
commodity in history. Currently, the EU ETS operates in 31 countries - all 28 EU Member States as
well as Iceland, Liechtenstein and Norway - and covers CO, emissions from emitters in the power
sector, combustion plants, oil refineries and iron and steel works, as well as installations producing
cement, glass, lime, bricks, ceramics, pulp and paper. More than 10 000 covered entities account
for around 2 gigatonnes or 40% of EU total greenhouse gas emissions.

The New Zealand Emissions Trading Scheme (NZ ETS) entered into force in 2008 and is the
only ETS to include forestry as a covered sector.
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The Regional Greenhouse Gas Initiative (RGGI) is a carbon market among states in the
northeastern and mid-Atlantic US that entered into force on January 1, 2009. It covers only CO,
emissions from electricity generation.

The Western Climate Initiative (WCI) is an initiative of US states and Canadian provinces to
jointly develop climate change policies. Currently only California and Quebec have implemented
emission trading systems, which entered into force on January 1, 2013;

The Tokyo Metropolitan Government Emissions Trading System (TMG ETS) was established
in 2010. The targets energy-related CO, emissions from industrial facilities as well as public and
commercial buildings;

The Korean ETS began in January 2015 and covers over 60% of the country’s emissions. Over 500
companies (thousands of individual facilities) are covered in the power and industry sectors, but
also waste and domestic aviation..

The Kazakhstan Emissions Trading Scheme started with a pilot phase in 2013 covering CO,
emissions. Energy, mining and metallurgy, chemicals, cement and the power sector are included.

The Chinese pilot trading schemes

In 2011, the National Development and Reform Commission (NDRC) announced its plan to develop
seven official ETS pilot programs in five cities (Beijing, Shanghai, Tianjin, Chongqing and
Shenzhen) and two provinces (Guangdong and Hubei). Implementation of this plan began in 2013.
In 2015 all programmes had entered into force - the Chinese national government’s plans to
implement a national ETS will be informed by the experiences of these pilot programmes.

The following table gives an overview of Chinese ETS, their start, amount of covered emission and

covered sectors.

Overview of Chinese ETS
Start and Coverage of Chinese ETS

ETS start Covered  Wholscovered?
emissions
[Mio COze)
Shenzhen 2013 20 Industrial firms with annual COz emissiens higher than 20,000 tonnes

Iron ard steel, petrochemical, chemical, non-ferrous metal, electricity,
building materials, textiles, pulp and paper, rubber and chemical fiber
Shanghai 2013 160 firms with annual CO; emissions during 2010-2011 higher than 20,000
tonnes (counts both direct and indirect emissions form energy
CONSUMBLon)
Firms with annual C0O; emissions (direct and indirect from C0; emissions
of electricity consumed) during 2009-2071 abowve 10,000 tannes,
Firms in electricity, cement, iron and steel, chemicals with anfual CO;
Guangdong 2013 370 emissions during 2071 1-201 4 higher than 20,000 tonnes {or totzl energy
cansumption higher than 10,000 tenmes of standard coaf).
Industrial companies producing iron and steel, chemicals, cement,
automobile manufacturing, electricity, nonferrous metals, glass and
paper that consume mare than &0,000 tennes of standard coal
equivalent of energy per year.

Beijing 2013 50

Hubei 2013 124

Heat and electricity production, iron and steel, petrochemicals,
Tianjin 2013 160 chemicals, il and gas exploration firms that emigaver 20,0000 COy ear,
considering both direct and indirect emissions.
Firms in the power sector and electricity consuming sectors, The
Chongging 2014 125 threshokd for inchusion is 20,000 t0O0xfyvear incuding both direct and
indirect emissions".

Lassons |eamt from Chinese Pilot ETSs Cap setting and allowance allocation, ICIS 2015
¥ intematipnal Carbon Action Patnership (AR, 2044 (sebpege)

Table 1: Overview of Chinese ETS
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Source: Lessons learnt from Chinese Pilot ETSs Cap setting and allowance allocation; ICIS 2015
and International Carbon Action Partnership (ICAP), 2014,
http://www.icis.com/energy/carbon-emissions/china-ets-news-analysis/

The Chinese pilot programmes vary in terms of caps and targeted sectors. For example, Beijing is
the only pilot that requires annual absolute emission reductions (quantifying the amount of carbon
dioxide and other greenhouse gases reduced) for existing facilities in the manufacturing and
service sectors3 4. The other ETS require reductions in emissions intensity, a ratio of emissions per
unit of product. Shenzhen and Tianjin allow individual investors and entities that are not covered in
the ETS, such as financial institutions, to participate in trading, resulting in higher trading
frequency and potentially larger price fluctuations.

Allowances in the Chinese ETS pilots are generally given out for free, based on grandfathering.
Apart from power and heat, benchmarking (an allocation method by which emitters receive
allowances based on measures related to their size) has not been deployed at a large scale.
However, two of the ETS pilots, Shenzen and Guangdong, started to experiment with a small
amount of auctioning. As for offset credits (emission reductions resulting from projects undertaken
by entities NOT covered by the ETS cap) all of the Chinese programmes are required to accept
federally-approved offsets known as "Chinese Certified Emission Reductions" or CCERs. These
mostly come from previous Chinese Clean Development Mechanism (CDM) projects under the
Kyoto Protocol’s CDM. Indirectly, this opens a link between the pilots, as they have at least one
type of compliance unit in common.

3. Comparison of design features of ETS worldwide

This article shows that existing and emerging trading schemes are very different regarding design
features such as scope or allocation method.

Sectoral coverage: While the EU-ETS focuses on industry and large energy producers and ETS
schemes in the US and Canada have similar coverages (with the exception that the linked
California/Quebec programme also includes transport emissions), some of the emerging schemes in
Asia involve smaller facilities, buildings, and indirect emissions from energy consumption.

Type of targets: While schemes in the US and Europe have absolute caps, the Chinese pilot ETS
largely use an intensity metric for required reductions.

Allocation method: Only few ETS worldwide have a significant share of auctioning from the
beginning. Similar to the EU-ETS where grandfathering (an allocation method by which emitters
receive permits on the basis of their past emissions) was used in the beginning, the Chinese ETS
pilots allocate most allowances for free.

4. Conclusions

Although neither the US nor Canada have national emission trading systems, they are home to
regional carbon markets. At the same time various ETS are emerging at regional and national level
are in Asia. Some of these differ from the ‘traditional’ schemes in industrialised countries (such as
RGGI and the EU ETS), which mainly address emissions from heavy industry and the power sector.
In contrast, some of the newer schemes involve smaller facilities or buildings and include indirect
emissions from energy consumption. Given the current dynamics in Asia, the future of global
emissions trading will depend on developments in Asia and, to a lesser degree, other parts of the
developing world. If this dynamic continues, emerging economies could eventually overtake the
European Union and other OECD countries as centres for emissions trading, which in turn would
significantly shift the style, nature and challenges of a future international carbon market.
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