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Accelerating the National Carbon
Market Development in China
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he latest IPCC report makes clear the importance of putting a price on
carbon to meet the global 2-degree target of GHG mitigation. While there are
tradeoffs between the two principal market-based carbon pricing instruments —
cap-and-trade and carbon taxes, the cap-and-trade option has attracted far more

attention.
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In principle, both can achieve cost-effective
reductions. The fundamental difference between
the two instruments is the way in which they
establish a price and reduce emissions. A cap
and trade system sets a clear limit on emissions,
causing the price of allowances to be established
by supply and demand. A carbon tax imposes a
direct fee but does not set a limit on emissions.
As a result, the emission reductions resulting
from tax are uncertain.

Linking carbon markets and establishing a
global emission trading scheme is an important
step towards international climate action for
carbon reduction. After the launch of the seven
regional pilot schemes, China plans to roll out
its national market for carbon trading before
2020, which will be the world's biggest emissions
trading scheme. In this special issue on carbon
market, we work together with the Research
Center for Climate and Energy Finance at the
Central University of Finance and Economics
to give a comprehensive review of China’s
regional carbon markets and put forward policy
recommendations for the development of the
nationwide carbon market.
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Qian Wu is responsible for managing and
implementing projects in China. She is an
experienced policy analyst and project manager
in the field of renewable energy, industrial
energy efficiency and carbon markets. From
2009 to 2013, Qian worked as a policy advisor
at the British Embassy in Beijing where she
advocated the UK’s policies in emissions trading
and electricity market reform.
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Linking EU E'TS and Guangdong E'T'S:

Compatibility of Allocation Methods
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egional linking of carbon markets is an advanced

development of emissions trading schemes (ETS).
Harmonization of certain key provisions and ETS design
parameters could improve the performance of the global
carbon market. Carbon markets Linking could potentially
create a larger and more liquid market, lower the overall
cost of compliance, and demonstrate political commitment
to tackle climate change. Despite the benefits, there aren’t
many successful cases of linking ETS except in North America.
Building political will and closing the gap between schemes
created separately remain challenging.

Chinais rolling out the world’s largest ETS and
the pilot programs covering over 1.2 billion
allowances (2013-2014) are already making
considerable influence. The possibility of being
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7. HATHBRRXGSREEE T 12 {ZMHaED
£ (2013-2014) , HELKEAEEKRF M,

WﬁMMﬁ%X%HMT“ﬁ&ﬁT HAR
HFEER . SEFREEERR R 5L N5E
B, IRAEFHERITMEITREEH ST
THERE—HFE. FESHEZR, He
FEEFAL . SEEEREEERIE. TSEIMAY.

— /N RBEHEMERHARBBNFERZ T
AR BB AR HERUAR 32 B HL B SE I RO AT 4T 14 .
MRTESL T “§EIEFERE” (LRI 5¥0
KR, AURTENMGEIRNREMEUAREL]
R EEIELUMNER. I REHIHEPRSE
ZEENMARAI, BaTEBHEBI R S HlH
Sr&#AMz SE IR LRI I8 8AEH 5
HIOSHBEATERG6C3ID (BF1 ,

be a rewarding exercise for China to increase
communication with other international ETSs,
identify differences and improve together
while designing and operating. There will be
benefits even before the actual linking and
there will be options that are flexible enough
to accommodate.

A team of researchers from China and the
UK has assessed the possibility of linking
Guangdong and EU emissions trading
schemes. A Linkage Readiness Index (LRI)
system was built to show the compatibility of
the two schemes and how far they are from
being able to link with each other. The study
found the current LRI between the EU ETS and
the GD ETS scored 6.3 out of 10 (Figure S1),
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suggesting a moderate level of compatibility
and a substantial amount of joint efforts
are required to improve the compatibility
of the two markets. This paper takes the
allocation which requires the most efforts for
harmonization, as an example to illustrate
the compatlblllty of Guangdong and EU ETSs.

L5 H
quure S1 Estlmated Level of Compatlblllty between the EU ETS and the GD ETS
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Allocation methodologies (e.g. grand-
fathering, bench-marking and auctioning) have
a direct impact on industry’s competitiveness
and can clearly show the difference in carbon
efficiency among compliance companies.
Moreover, percentage of free allowances
allocated to covered entities influence the
carbon price and market liquidity. Allocation is
already complicated in a single ETS, and once
set would be operating in a number of years.
Linking ETS will put sectors from two regions in
comparison where allocations do not have to
be identical but need to be carefully examined
and recognised. For example, Norway has
more free allowances allocated than in the EU
ETS but it did not impact the bilateral linkage,
and there are also minor differences in the
allocation mechanism between California and
Quebec.
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Most ETS schemes started with the free
allocation to encourage industry participation
and gradually lower the percentage of free
allowances and move towards auctioning. The
EU ETS has been running for 10 years, evolving
from grandfathering to benchmarking
approach.' The GD ETS just started and mainly
applies grand-fathering as its main allocation
approach. The EU ETS auctioned over 40% of
allowances, whereas the GD ETS just started
the trial by auctioning a small percentage
of allowances since 2013. This significant
difference in the cost of allowances® could
form a barrier for carbon price convergence,
and could lead to potential carbon leakage,
and concerns over an unequal competitiveness
environment.

In EU ETS, industries considered to be at
significant risk of carbon leakage can continue
receiving free allowances. From the Phase 3,
the majority of the allowances are distributed
via benchmarking (e.g. emission per unit of
activity) that recognises the best practice
in achieving carbon efficiency. Guangdong
applied bench-marking in selected
industrial areas’ and is increasing the level of
benchmarking in allocation. There is still an
information gap between ETS policymakers
and industry, while industries covered by
Chinese ETS pilots would like to see more
transparency about the allocation rules’.

Regarding to the price containment
mechanisms, GDDRC has relatively higher
flexibility than the European Commission in
intervening in the carbon market. The EU ETS
Directive gives the mandate to the design
features. The Commission can only intervene
or change the rules if amendments made to
the Directive. It is why the EU ETS suffers from
a long time a low carbon price and continues
over allocation in the last 10 years. Since 2013,
the Commission has been trying to bring the
market back on track and restore the public
confidence. In 2014, the decisions by the EU
Parliament, Council and Commission on back-
loading measures and a proposal to create
the Market Stability Reserve are efforts to
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demonstrate this point. Overall, although
the power to, and philosophy of, intervening
and stabilising carbon markets are different
between the EU and Guangdong, they could
be harmonised with a mutual agreement on
the price intervention rules.

The auction of allowances in the EU ETS
takes place on commercial trading platforms’,
currently the European Energy Exchange (EEX)
in Leipzig, Germany and InterContinental
Exchange (ICE) in London, UK. The auction in
Guangdong’ is exclusive to the China Carbon
Exchange (CCE) based in Guangzhou. To
achieve a bilateral linkage of the two ETSs,
the process to select one or more auction
platforms needs to be harmonised and agreed
by both parties. The compliance period and
the definition of emission unit in both systems
are already compatible.

Although the auction is centrally managed
by the Commission, almost all proceeds
from the EU ETS auction goes to the EU
Member States and it is up to each individual
Member State to decide how to use them.
The New Entrants Reserve 300 (NER300) is
an exception. NER 300 is a special financing
instrument jointly managed by the European
Commission, European Investment Bank and
Member States. It is the only official initiative
where auction revenues from the EU ETS are
designated for a specific purpose. In 2009,
300 million allowances were took out from
the NER of Phase 3 in order to subsidise
large-scale innovative renewable energy
source and carbon capture and storage (CCS)
demonstration projects.’

Given the significant differences in the
allocation mechanism and uncertainties in
the future trading periods of the GD ETS,
substantial joint effort between the EU and
Guangdong is required to harmonise the
differences between allocation methods
and ensure industry participants (covered
entities and investors) from both systems
have transparent access to the design and
the rationale of the current and the future
allocation methods. To enable a bilateral
linkage between two markets, the gap in the
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Table 1 Compatibility of Allocation Methods

percentage of free allowance allocation needs
to be reduced over time, and that will require
GD ETS to rapidly increase the proportion of
auctioned allowances. Companies covered
in different ETS but same sector should be
treated as equal as possible. In addition, both
systems need to agree a consistent rule for
allocating reserve credit for new entrants in
preparation for a bilateral linkage. The GD ETS
should consider separate indirect emissions
from the ETS and apply an alternative policy
measures to incentivise indirect emission
reduction. The compatibility score may be
moderately increased in the short term when
the uncertainties regarding the role and the
future trading periods of the Guangdong ETS
are removed, after the establishment of a
national ETS in 2016, but it should be solvable
as the potential national scheme allows
provincial schemes to have stricter rules.

Implications for Linkage
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Emission unit

Guangdong emission allowance

(GDEA), 1 ton GDEA equals to 1

EU emission allowance

(EUA), 1 ton GDEA

Need to address the double

accounting issues in the GD ETS and

3% (2013) to 10% (2015)

auctioned
Auction was mandatory to

receive free allocation in the

first compliance year

S A A PR v S kv
BT 97% i R A
A, #1132 3%(2013)-10%

MLREBE, MTERLSE
TR AR

(100% auctioning for
the electricity sector),

mainly apply

benchmark method

Back-loading 900
MtCO2 auction in
Phase Il from 2014-

2016 to 2019-2020

BrExm: BRI
M a0% I A
(AT kL ER
100%) , FEFRAE
HEE Tk

M. 2014-2016 |
2019-2020, TEBTE:
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e ton CO;emission from both equals to 1 ton CO, the schemes covers both direct and
direct and indirect emissions emission from direct indirect emissions i s AR HER
emissions sources B PHESHEEE, B
R, SR LI IR 4 2 P 55 B A
RCEN T H e S bags | SRR ACE, 1
f¥) 1 W co, HiiL EERHH RS TH
Fe s P i 1
€Oz HF I
Allocation 97% free allocation through Phase IlI: Increasing Due to the state of ETS development,
methods grandfathering and portion of auction the allocation methods vary greatly
benchmarking, allowance from 40% in two ETS. However, both share
ST

similar allocation principle, have
reserves. GD ETS is moving towards

tighter rules, EU ETS has much higher

transparency in the allocation

mechanism. B 3HERALEE 5 L]
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SrECIE, WEER. TR
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Current trading Pilot Phase: 2013-2015 Phase I11: 2013 — 2020 There are great uncertainties on how
periods GD ETS may evolve as a part of the
Uncertain after the pilot stage Phase IV: 2021 - 2028 B s I A e e Btk
Hﬁimigm HAUTE: 2013-2015 BHES s 2013-2020 2016). There are also uncertainties
on how the phases are developed in
HE e BrBr v 2021-2028 | China. T R HALEE B LI AT
e 20 R 52 i - B 4 1 OB B L
Wl Cit3a 2016 SFEAL) H—H#
7 FESKMAHERE. XTW
R 7E B A2 R X B iy B B A 7E A
etk
Compliance 1-year (June to June) 1-year (May to April) Compatible with minor modification
Period of one systemn [7] £ {178 B 1) & R4
145 (8 H#likF 6 H) 14 (5 HHEIKEa x
L Bk A

1. A product benchmark is currently applied for the EU ETS, which reflects average GHG (greenhouse gas emission) of the 10% best performing
installations in the EU producing the product.

2.There is no free allowance for electricity generators in the EU ETS. In Phase I, even though existing power plants received allowances for free,
installations could pass the cost to customers. Manufacturing industry could receive 80% of allowances in 2013 for free; however this number will
decrease to 30% in 2020.

As for the GD ETS, in 2014, the allocation methodology was changed from a free allowance plus mandatory auction to a free allowance plus voluntary
auction or purchase principle for these covered entities. Covered entities can either purchase allowances from auction or from the secondary market
(GDDRC, 2014). The floor price of the auction will start from lower to higher as orders are placed. This policy aims to incentive new entry covered entities
and investors involved in GD ETS.

3. Power, cement and long process steel

4.Ecofys UK Ltd, 2014. Chinese Emissions Trading Schemes - Initial Assessment on Allocation. Available at: http://www.ecofys.com/files/files/ecofys-2014-
industry-view-chinese-ets-allocations-english.pdf. Accessed 20/Nov/2014.
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New entrants 3% new entrants reserve for

2013-2014; 10% new entrants

5% new entrants

reserve; no free

A higher reserve for new entrants in

GD ETS, as the system is still at its

Containment the auctions. It was CNY 60

Mechanism initially (2013), and was
lowered to CNY 25 and will
sl Ll

increase to CNY40 in steps of

CNY 5 quarterly.

EREAREMEN . B
(2013))2 60 L AT, M5
FE% 25 6, HELUEEsS T
B8 4% LK% 40 TG

except UK's Carbon
Price Floor in the
power and heat sector
(starting from
£16/tC0Oz in 2013 with
the perspective to
reach £30 by 2020

and £70 by 2030).

Back loading is
currently applied in
the EU ETS. [RIEE %
L5 ST LR B IR
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HETE 2020 FHTE
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L reserve for 2015 allocation to closed infant stage as the economy growth
plants of Guangdong is much higher than
2013-2014 MR, 3%HIFAH thatin the EU. B HHEHCE B & &
fid: 2005 4, 10%RE | SWIBRERE: X | b rnmum, BES RS
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WEEE
Price Guangdong has a floor price for | No ceiling or floor There are significantly differences in

measures for price intervention. The
UK price intervention measure, if not
implemented throughout the EU, will
affect the price of allowance in the

EU ETS and therefore affect the price

convergence confidence of two ETSs.

GDDRC has a high degree of
flexibility in intervening the
allowance price. {if TR T =
FEON . B AR V0 B
EF s T RS, RRemE A
FORLAE S L b B AL S . AT
R HEOE B AL S — ks
B TR R EE A i i
THEAS N RIERE.

Data Source: Environomist, 2014; China Emissions Exchange, 2015; EC, 2015; ICAP, 2015

5. All auctions are monitored by EU ETS auctioning regulatory rules for an open, transparent and non-discriminatory process. Over eighty-eight per cent
of allowances auctioned were based on verified emissions reductions (VERs) in the 2005-2007 period while 10% by volume will be allocated to the least
wealthy EU member to help it reduce carbon emissions and adapt to climate change. In the first review of 2014, €3.6 billion revenues from auction and
over half of auctioning revenue of €3 billion was used for climate change adaptation and for low carbon investment purposes.

From the year 2013 to 2014, the Guangdong ETS executed a mandatory programme to require covered entities to purchase carbon allowances in
the first stage (called ‘ticket mechanism’). 97% of allowances were allocated for free to covered entities and only 3% of allowances were required to be
purchased in advance. The electricity sector had a different allocation methodology comparing to other industries as electricity accounts for the major
carbon dioxide emissions in Guangdong province. Thus 5% of allowances were needed to be purchase based on the policy of the GDDRC (GDDRC, 2013).

6.The auction in Europe is monitored by GDDRC.
7.http://ec.europa.eu/clima/policies/lowcarbon/ner300/index_en.htm
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he National Development and Reform Commission

released the Notice on Carrying Out the Work of Carbon
Emissions Trading Pilot Program on October 29, 2011, which
has approved five cities (Beijing, Tianjin, Shanghai, Chongqing,
and Shenzhen) and two provinces (Hubei and Guangdong) to
test carbon trading. The start of carbon trading in Shenzhen on
June 18, 2013 marked the progress in carbon trading tending
towards practice in China. Carbon trading pilots in China not
only attempt to build up regional carbon trading systems and
to achieve the target of emission reductions, but also aim at
accumulating experience for the construction and cultivation
of larger-scale markets through exploration in aspects such as
policies and regulations, technological standards and market
operations.
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An overview of the carbon market in
China
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1.The pilots are still in the very early stages of development

A set of carbon trading systems has been designed in all pilot regions, which consists of a series
of mechanisms, including thresholds for carbon trading, allowance allocation, MRV, registry,
trading system, information disclosure and market supervision. A lack of carbon emission
statistical data in the carbon pilots from the initial deployment at the end of 2011 to the hasty
start of the carbon market in 2013 leads to weakness in such basic work as policy planning and
capacity building, discontinuity of policies and mechanisms, lower legislative levels and weaker
constraint forces of basic systems. In addition, due to the lack of transparency of information
in the carbon markets and an unsound market supervision system, there exists policy-type
characteristics in the carbon market which significantly increases trading costs and also reduces
trading efficiency, and there are no effective standards for trading behaviors.
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2. Allowance allocation is still the
greatest challenge

Allowance allocation is the greatest challenge
in the pilot carbon trading markets. Except
for the use of independent declaration as
the allocation method for Chongqing, the
three main allocation methods - the historical
method, the benchmark method and the
auction method - have been tried and tested
in the pilots.

Except for the pilots in Chongqing and
Shenzhen, the other five pilots have chosen
the free allocation method based on emission
intensity or historical emissions. Although this
has advantages such as strong acceptability,
high operation efficiency of MRV, and low
initial cost for emission reductions, there exists
an obvious issue around fairness for which
those pilots make constraints beforehand and
adjustments hereafter. But the effects are not
significant, even resulting in new problems
around fairness.

Different from those of the five pilots,
Shenzhen pilot allocated the allowances in the
power generation, water supply and residential
gas sectors by the benchmark approach,
and set up a carbon intensity index for the
manufacturing and other sectors. It allows for
fairness within an industry, and encourages
businesses to improve energy efficiency and to
increase emission cuts. But its disadvantages
lie in the difficulty and relative impacts of
subjective factors. Although the benchmark
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method is widely used in the power sectors
of the pilot regions, there also exist problems
such as significant differences of benchmarks
among regions and the limited effectiveness of
incentives.

Compared with the historical method and
the benchmark method, the auction method
is considered as the most favorable allocation
for price discovery. However, the performance
costs of business can be increased through
the auction method and its acceptability is not
high in the early stage of market construction.
According to auction situations in Guangdong,
Hubei, Shanghai and Shenzhen, flexible design
of the auction mechanism is the key. As long as
auction methods related with the involvement
costs of business are fully considered, subjects’
activity can be efficiently motivated.

3. Market liquidity is poor and price
signals are inaccurate

So far, secondary markets in the pilot
regions have taken shape, with fluctuation in
integrated prices mainly ranging from 20 yuan
to 70 yuan a ton, which sets a good example
for price fluctuation ranges in a national
carbon market in the future. But trading carbon
on the market is limited to spot allowance.
Market participants are mainly the emitters,
while investment institutions still hold a wait-
and-see attitude towards the carbon market.
From the opening of the carbon trading
market to August 22, 2014, trading volumes
equated to less than 130 million tons, less than
RMB 500 million in total across all the pilots.

Under this trading circumstance, carbon price
gaps are significant in all the pilots. Moreover,
data shows that most of transactions are
conducted in the last month before the
deadline of compliance, which leads to a high
trading concentration ratio and insufficient
market efficiency. As a result, fair prices are not
easily found.
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4, The capacity to manage carbon assets is still weak

Through the carbon trading pilots in more than a year, the majority of the enterprises which are
covered by the carbon trading scheme build up a consciousness on reducing emissions. However,
carbon trading is a new concept, and the progress in the pilots is too fast and negotiation among
shareholders is not sufficient. Therefore, some enterprises do not fully understand the meanings
and purposes of this policy, and some rejection cannot be avoided, which is reflected by their
inactivity in transactions on the carbon market, inactivity of cooperation in the check on carbon
emission report and a weak sense of carbon assets management.

So far, enterprises have not built up carbon assets management systems in general. Only a
few enterprises have purposefully established carbon assets management companies, which
are responsible for the unified carbon assets management for their own business which control
emissions. Currently, there are various ways to manage carbon assets in enterprises, in which
administrative departments are different, including the financial department, the energy
conservation and emission reductions management office, the executive office and the general
office. In the meantime, there is a shortage of professional talent. Most enterprises assign
department managers or the vice-general managers to be in charge of the carbon trading, with
a team usually comprised of engineers or energy and environment administrative staff who do
not have the knowledge, experience and confidence to manage trading on the carbon market.
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An outlook for the carbon market in China
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be resolved. In the current top-level design
stage, through analyzing the experience and
lessons learnt from the regional carbon pilots,
a balance between justice and efficiency as
well as between liquidity and stability should
be achieved. Balancing these is necessary
for the healthy growth of a national carbon
market, along with a combination of the
different characteristics of a national market
and regional markets.

1. Promoting both “bottom-up” and
“top-down” approaches

Although the regional carbon pilots are
mainly aimed at providing experience for
a future national carbon market, building a
national carbon market does not mean the
regional carbon pilots must come to an end,
but rather it allows for the establishment of a
national secondary trading market, a regional
primary market and a carbon financial market.
Because regional governments play a crucial
role in the development of the regional
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primary markets, there are two ways to set up
a national carbon market. The first is top-down
approach, which means that the National
Development and Reform Commission must
establish an emission reduction target system,
a performance system, an MRV system, a
market operating system and a supervision
system, make unified market rules from the
perspective of the central government and
conduct transactions within a new framework.
The other is bottom-up approach, which gives
independent authorities more access to the
regional carbon markets, including linking
with other non-pilot regions, gradually linking
with national carbon market, independent
allocation of allowances, and flexible use of
auction money.

2. Strengthening efforts on top-level

design and policy effects assessment

Developing the national carbon market
definitely requires the construction of a top-
level design working team, which comprises
related government departments, academic
circles, trading agencies, third parties
and related representatives from various
pilot markets to form a coordinating work
mechanism. Based on the experience in the
regional carbon markets, a regular appraisal
mechanism should be established, while
appraisal work on policy effects should be
undertaken and top-level design needs to
be constantly perfected. Multi-level subjects’
involvement not only enables related
legislative levels with carbon trading to be
further improved, on which the nature of
carbon emission permits can be identified
and the legal binding of carbon trading
administrative methods can be strengthened,
but it also consolidates synergy with carbon
tax, energy conservation and emission
reduction policy, and renewable policy, so as
to promote the synergy to transit to a low-
carbon economy. On the basis of the balance
between legislation and policies, the market
information disclosure mechanism will be
improved and, as a result, long-term policy
stability and predictability of the market and
construction of the basic abilities of multi-level
participants can be gradually enhanced.
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3. Increasing the liquidity of the secondary market

Fair prices can only be found by virtue of active transactions and sufficient liquidity in the
national carbon market, through which emission reduction costs can be minimized to achieve
the basic target of cutting emissions. At first, based on spot transactions, the national carbon
market can further enrich trading goods through developing block trades (trades by agreement),
non-standard derivatives, futures of carbon emission permits and option products at higher
levels. Meanwhile, attractions of products should be gradually increased, and the roles of hedge
and price discovery of the derivatives market in the mature market should be fully played. To
meet the development of the market, the carbon trading platform should be more convenient
for trading, and its operating rules should be simplified. In addition, with constantly abundant
subjects involved in carbon transactions, especially gradually extending personal investment
subjects, market makers and brokerage services will come into being and will gradually mature.

With the support of a public capital mechanism, regions can raise money by means of auction,
subsidy and raising funds from the public to construct regional carbon foundation systems for
the final purpose of forming a structure in which a national climate change foundation coexists
with regional carbon foundations. The former can play the leading role, sending stable signals on
policies, while the latter can set up a cooperation platform between public and private subjects
in line with local characteristics in association with regional characteristics and its own prior
development direction in the region. With the leadership of a carbon foundation, various types
of financial agencies can develop such products as carbon assets mortgage, carbon bonds,
carbon assets securitization, carbon trusts and carbon insurance.
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he National Development and Reform Commission approved carbon

emission trading pilots in Beijing, Tianjin, Shanghai, Chongqing,
Hubei, Guangdong and Shenzhen in 2011. By far, Shenzhen, Shanghai,
Beijing, Guangdong and Tianjin have completed the first year’s
compliance. There is no doubt that to some degree regional carbon
emission trading pilots have achieved market-oriented emission
reductions target, and that all regions are carrying out various trials
and explorations in aspects of policies and regulations, technological
standards and market operation. Trials and explorations have laid a
solid foundation of technologies and abilities and shows that the pricing
function of carbon market starts to work. However, some problems
around continuing with these pilots should be noted and reflected
upon.
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41, SIS MXAET T EERZ ST

A set of carbon trading systems has been

&R, BIEEETCE. REMEHSE. ZE
*hEZ FMEILRS. XGFRS%. FRHEE.
mAEF— RIS AT, R3Z5
HIER—DEHEFEERNBERAE R, MKEKR
XA B 2011 FRFRIPEER 2013 FHAR
&, ERZEMPFHIETERERBRS, K
iﬁﬁﬁ%%ﬂﬂﬁ%ﬁﬁ,Iﬁﬁﬁﬁﬂ
+:

B— , RZIBCRELEE

T EETEHATERT, BRI,
RENBIRFEMTAEABHL L. —Eiln%k
B—FRAME, MEEITHEXBIRMIEE
XHHIE, RZBUORES.

designed in all trial regions, which consist
of a series of kernel mechanisms, including
coverage areas, cap and allowance allocation,
an accounting system, a registration system,
a trading system, information disclosure
and market supervision. The carbon trading
system is a complex system of policies, and
if preparations are not well made on the
condition of a lack of basis, the operation of
most of pilots consequently tend to be hasty.
Major problems are shown as follows:

1. Discontinuity of policies

planning and capacity building, some pilots
frequently revise related policies and adjust
trading rules after one year of compliance,
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leading to discontinuity of polices.
2. Weak legally binding legislation

Conducting carbon trading must be based
on the protection of enforced legally binding
legislation. In respect of legislative level,
among those pilots, only Shenzhen, Beijing
and Chongqing, have passed local legislation,
in which binding effects on emission units
are relatively strong. The legislative level is
relatively lower in rest of the pilots which are
generally governed through government
regulations. In terms of the intensity of
punishment against compliance failures, it is
generally weak in all the pilots. Punishments
are limited to correction within a time limit
and the ineligible for regional preferential
policies in some pilots, while very limited fine
payments are used in other pilots.

3.Poor data

Before conducting carbon trading pilots, China
had no accounting system on greenhouse gas
emissions at an enterprise level, therefore in
the early stage all pilots were faced with the
problem of a shortage of historical data. Most
of the pilots had access to some data through
seeking out historical data on emissions.
But due to the relatively poor quality of the
recalled data and uneven quality and disparate
standards of verification institutions, related
policies based on the data might be inaccurate.

4. Lack of transparency of carbon market
information

So far, a lack of transparency of information

exists in all pilots, which is reflected by the
lack of transparency of emission data, the
confirmation of total allowance, the allowance
allocation plan and trading data from
enterprises which are classified into a system
that controls emissions. The reason is that
enterprises, local governments and exchanges
are all unwilling to release related data, which
makes a policy-driven market, and meanwhile
significantly increases trading costs and
reduces trading efficiency.
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5.Underdeveloped market supervision
system

In supervision agencies, supervision system
design is emphasized while supervision
is overlooked. They focus on introducing
policies and dealing with problems rather than
developing sound market supervision system
for market participants or for transactions.
A sound market supervision system
should include verification of qualification,
administration and supervision of market
participants and recognition, precaution and
punishment targeted at illegal behaviors such
as insider trading and market manipulation.
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There exists innovation in allowance allocation methods, but it is
still faced with predicaments.
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Allowance allocation is the greatest challenge
in the carbon trading system. It symbolizes
in compliance years the emission permit of
emission entities and is a main issue in trading.
How to allocate allowances decides the
emission reduction costs and performing costs
of emission entities. Except for Chongqing
which uses an independent declaration
method, the other six pilots are targeted at
three main allocation methods, consisting of
the historical method, the benchmark method
and the auction method. The pilots conduct
helpful trials and innovation. Key experiences
and major problems are as follows:

1. Obvious unfairness of the historical
method

Except pilots in Chongqing and Shenzhen, the
other five pilots chose a free allocation method
based on emission intensity or historical
emissions. Although it has advantages
such as easy operation, high operational
efficiency of MRV, and low initial emission
reduction costs for the emission entities, an
obvious issue is about fairness. For example,
structural changes during industry business
cycles leads to unfairness in allowance
allocation, and emission reduction actions in
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the early stage and emergent situations such
as maintenance of enterprises and accidents
are not taken into account. As part of this, all
the pilots conducted trials and exploration
through putting in place constraints
beforehand and adjustments hereafter. But
the effects are not significant, even resulting in
more unfairness.

2. Subjectiveness of the benchmark
method

Shenzhen is the only pilot fully applying the
benchmark method to allocate allowance
in power, water supply and residential gas
sectors. It sets up a carbon intensity index of
carbon emissions per industrial added value
for manufacturing and other industries. Trials
in the other pilots of the benchmark method
are limited to the power sector, heating
industry and other industries. The biggest
advantage of this method is the reflection of
fairness within an industry, and it encourages
the improvement of energy efficiency and
emission reduction of enterprises, while its
disadvantages lie in impacts of subjective
factors. At present, the benchmark method
in the power sector is the most widely used
method in pilots, but there are also problems
(e.g. different standards in different regions
and limited effects of incentives).
3. Inflexible design of auction mechanism

The auction method is considered as the
most favorable allocation method for price
discovery. However, the compliance costs of
business increase in the use of the auction
method, and moreover, its acceptability is not
high in the early stage of market construction,
which is evident in Guangdong pilot. The
“ticket system” (need to firstly auction 3%
allowance for obtaining the "entrance ticket",
then get the 97% free allowance) increases
the threshold of enterprises participating in
the carbon market, and paying the fund of
3% allowance one-time leads to their strong
resistance. Guangdong currently optimizes
the auction mechanism and the “ticket system”
has been abolished, in which floor price
are significantly reduced and non-emission
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entities accessible to the auction for 30%
of allowances reserved by the government.
Both Shanghai and Shenzhen auctions help
enterprises accomplish settlement and
payment, in which Shanghai set the base
price at 120% of average trading price in
advance of 30 trading days. This measure
facilitates enterprises to actively participate in
transactions in the secondary market, so as to
ensure compliance. In contrast, the Shenzhen
auction does not attract sufficient participation
of enterprises that control emissions, which is
an auction with the half price on the market.

hinHRFINME X ERZE |, (B A E BRI ES AR
Market scale and price range are shaped, but liquidity is not
sufficient and signals on carbon prices are inaccurate.
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Though a year of operation, secondary
markets in pilot regions have taken shape,
where fluctuation in integrated prices mainly
ranges from 20 yuan to 70 yuan a ton, which
sets a good example for price fluctuation
ranges for a national wide carbon market in
the future. A serious shortage of liquidity also
impacts the accuracy of carbon prices.

1. Severely short of liquidity

From the launching of the carbon trading
market to August 22, 2014, trading volumes
come up to less than 130 million tons, less
than 500 million yuan in total in all pilots.
Allowances in each pilot are only applicable
for the region. Moreover, total quantity and
the extent of allowance issuance is directly
decided on the activity of trading in the region,
and there is just one single trading category
on the market. Until August 22, CCER has not
been put on the market, and all pilots make
restraints on the proportion of offsets. It is
predicated that the trading volume of CCER is
very limited.

In addition, current market participants
are mainly emission enterprises. Those
enterprises are entity industry that have
low acceptability for trading, and their
participation in transactions is restrained
by their own management process.
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Although pilots are generally open to
institution investors, uncertainty of the carbon
market and poor liquidity result in a wait-and-
see attitude. Besides the initial introduction
of individual investors, Shenzhen recently
successfully introduced overseas institution
investors. But Shenzhen is the smallest of all
the pilots in terms of market volume, and it is
difficult to increase trading volume on a large
scale.

2. Inaccurate signals on carbon prices

Carbon prices are currently disparate in all
the pilots. Until August 22, 2014, the highest
price on the market reached 130.9 yuan/ton
in Shenzhen, while the lowest price on the
market was 20.74 yaun/ton in Tianjin. As for
average transaction prices, the highest price
was 70.2 yuan/ton in Shenzhen, while the
lowest price was 29.6 yuan/ton in Tianjin. In
terms of the price fluctuation range, Shenzhen
has the biggest fluctuation range at +80%-~-
62%, while those in Shanghai and Beijing are
relatively smaller. All the pilots generally set
their own periods of performance to June
or July. Except Tianjin, trading volume in the
last month before the period of performance
in 2014 accounts for more than 65% of total
trading volume, which indicates that the
majority of transactions occurred in the
last month, meaning the main purpose of
transaction is compliance. High transaction
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concentration leads to poor market efficiency,
and consequently, fair prices cannot easily be
formed.

The awareness of emission
reductions of enterprises is
strengthened, but the awareness
on carbon asset management is
still weak.

Through developing and generalizing trading
rules, capacity building in all the pilots and
trading carbon in more than a year, the
majority of enterprises which are covered by
the pilots initially build up a consciousness
on reducing emissions. But it takes time for
enterprises to understand carbon trading
policies, which is reflected by inactivity
in carbon market transactions and weak
consciousness on carbon asset management.
So far, enterprises have not built up carbon
asset management system in general. Only
a few enterprises have established carbon
assets management companies, which are
responsible for the unified carbon asset
management for their sub-enterprises.
Currently, there are various ways to manage
carbon asset in enterprises. The division of
management functions and the specialization
of management personnel are not helpful in

fully exploring values of carbon assets, which
restricts participation willing of enterprises in
market transactions.

ok (europeanclimatepolicy.eu)
SOURCE:(europeanclimatepolicy.eu)
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China’s Pilot Carbon Trading: Insights and Suggestions
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University of Edinburgh (Chevening
Scholar) and Control Engineering at
Zhejiang University.
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enzhen carbon trading pilot in June 2013, there

have been 7 pilot carbon trading markets in operation in China. There

in trading volumes and turnovers due to the

obvious difference of various pilot rules, presenting a diversified pattern
of regional carbon market development. Among these carbon trading
markets, Shenzhen and Shanghai markets have the most active secondary
trading markets, the cumulative trading volume both exceeded 1.5 million
tons, Shenzhen is the largest trading market for its turnover more than
100 million yuan. The average transaction prices of various markets are
between 29.6 yuan/ton and 70.8 yuan/ton, which presenting obvious cost
difference. Although there is significant difference on element design in

some common problems to be solved.

The Range of Carbon Price Increasingly
Clear

Pilot markets have preliminarily proved
the reasonable range of carbon price for
future national program. The analysis of price
fluctuations in 2014 of these six pilot markets
show that the price fluctuation range of
various markets are basically between 20 yuan/
ton and 90 yuan/ton, which means the price of
future national carbon market is likely at this
range. We further conducted the cost analysis
to emission-control enterprises and found
that: In the case of no auction, if the carbon
cost enterprises born more than 90 yuan/
ton, that will heavily influence their profits
and cash flows and significantly impact the
competitiveness of enterprises; in case of a few
auction (for example 3%), the price is adjusted
to 60 yuan/ton. Meanwhile, it is notable that
20 yuan/ton has become the psychological
bottom line of various pilot carbon markets.
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The price of 20 yuan/ton will also have vital
impact on the future implementation of
carbon tax. Although carbon tax and carbon
trading are two different policies, in terms of
efficiency and fairness, carbon tax relative to
carbon trading is an important supplement.
For example, after the implementation of
national carbon market, it could distort the
competitiveness between emission entities
and non-emission entities, domestic and
foreign enterprises because of the limitation
of coverage. A carbon tax can effectively
supplement to this, it makes small entities
be incorporated into ETS, and the price of 20
yuan/ton can be the basis for carbon tax.

Grandfathering Distorted Market Fairness

Due to data constraints, most emission
entities actually still are given priority to
grandfathering, these entities generally
reflected that the use of grandfathering
resulted in great difference between allocation
and actual situation, its main reason has three
categories:

First, economic situation has structural
changes. Before and after the base year,
steel and cement industries are relatively
depressive, production stoppage phenomena
are serious, and on the contrary, the power
industry in the stage of full load operation.
Therefore, it leads to the allowance allocation
for steel and cement industries are tighter, and
the allocation for power industry is looser. At
present, steel and cement industries are in the
stage of lower profits or even losses, unable
to bear the high carbon cost. The operation
of emission-intensive industries is reversed,
making enterprises face greater difficulties.

Second, early actions to reduce emissions are
not considered, which leads to ‘bad money
drives out good money’. Many investigated
state-owned and foreign enterprises have
conducted many energy saving renovation
activities during the period of 11th FYP and
"12th FYP, the space of further reduction is
relatively small, and the cost is higher. These
early contributions were not considered in
the allowance allocation, leading to fewer
allocation. In addition, some environmental
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protection projects with high energy
consumption show some conflicts with carbon
emission reduction policy, distorting fairness.

Third, the operating emergencies of
enterprises such as maintenance, accident
are not considered. Most manufacturing
enterprises proceed a major overhaul every 2 to
3 years for 1 to 3 months. And in case of using
grandfathering to calculate the average value,
it makes the allowance allocation too few. In
addition, the industries involved in energy
security, such as petrochemical, etc., will face
the unplanned production tasks assigned
by the governments, which implementing
additional emission cost.

Though grandfathering improves the
efficiency of MRV system, it has brought
remarkable fairness problems, greatly
increased the market operating cost. Part
of these fairness problems are caused
by the external objective factors, such as
economic cycle, and partly because the
MRV methodology system lacks of self-
correcting mechanism and cannot adapt to
economic changes. Unreasonable allocation
methodology has also contributed part of
the trading volume to the market, individual
companies even complain their trading
activities are caused by unreasonable
allocation entirely.

Enterprises’ Risk Preference Affect Their
Trading Behavior

The motivation is significantly different
when state-owned enterprises participate in
the primary market and secondary market.
State-owned enterprises prefer the auction
in the primary market as social responsibility
whilst lacking of enthusiasm for secondary
market trading. Except few enterprises with
carbon asset management consciousness, the
complex management and decision-making
process of the state-owned enterprises,
has reduced the flexibility and feasibility of
participating in the secondary market. This
situation cannot be resolved in the short term.
This means that in the carbon market led by
state-owned enterprises, the primary market is
more attractive than the secondary market.
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Because of the leading role that state-
owned enterprises in the carbon market, their
risk preferences significantly affects their
positivity of participating in the secondary
market. We found the following barriers when
emission-control enterprises participate in the
secondary market:

(1)Worrying about the allowance
insufficiencies in the future and hope to keep
them;

(2)Having not established effective carbon
management systems. There are only a few
enterprises setting up the carbon management
team but they have not been authorized to
trade in the secondary market;

(3)Lacking of professional staff. Most
enterprises designate engineers or energy
environmental protection management staff
to take charge of it and these staff lack of
knowledge, experience and confidence of
participating in trading;

(4)Policies are not stable. It leads high
risks in participating in the market, forcing
companies take a wait-and-see attitude, and
decision makers are reluctant to undertake the
potential risks and responsibility.

The secondary market has entered a
vicious cycle: As the market lack of liquidity,
enterprises take a wait-and-see attitude
because they considered that the market
risk is too high, which further exacerbated
the problem of market inactiveness. To
fundamentally resolve liquidity shortage, we
must undertake in-depth reform of the market,
but in the short term, the secondary market
of the pilot carbon markets will remain in low
liquidity.



25 UK-China (Guangdong) CCUS Center

Spring | 2015

Near

ZERO

Emission

I FHK

'

I 7K
RUOSHUI RAO

FREK , PERFERARFERL
PR ERESIR SRS R
RHROHARAR , BEKRDGHE
st TIEE R,
Ruoshui Rao, Master of University
of Science and Technology of
China, Research fellow of Research
Center for Climate and Energy
Finance in Central University of
Finance and Economics, owning
nearly 7-year work experience in
carbon market or low carbon.

2EERHIDARER

Key Issues on Rolling out
China’s National Carbon Market
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Carbon trading pilot has been running in China for more than one
year, since carbon trading started in Shenzhen on June 18, 2013.
There is no doubt that China’s carbon pilots contribute to achieving the
target of emissions reductions as the market mechanism. Seven pilot
regions made different trials and exploration, and accumulated valuable
experience in terms of cap-setting, allowance allocation, MRV trade and
etc. Meanwhile, the construction of national carbon market is quickly
placed on the agenda. It’s forecasted that national carbon trade will run
in test in 2016. In the current top-level design stage, it’s significant to the
healthy development of national carbon market that the balance between
fairness and efficiency, between liquidity and stability, and between policy
acceptability and practice feasibility could be sought for through learning
the lessons from regional carbon pilots and analyzing the differences
between regional and national markets.
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Firstly, the multilevel national carbon market must be constructed.
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Although the main purpose of the regional
carbon pilots is to provide experience to
the national carbon market, it doesn’t mean
that the construction of the national carbon
market must lead to the closure of the regional
carbon pilots. In contrast, the national carbon
market should be a multilevel market system
which includes not only national secondary
trading market but also regional primary
market and carbon finance market. The local
government should play an important role in
the construction of the carbon finance market.
In order to effectively deal with the problem
of how the current regional pilot markets can
link with the national carbon market, local
governments should be allowed to have some
flexibility.
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Therefore, the construction of the national
carbon market could start simultaneously from
two directions. The National Development and
Reform Commission can build the national
system in terms of emissions reductions target,
compliance mechanism, MRV system, market
operation system, the regulatory system,
and from the perspective of the central
government, the establishment of unified
market rules and market transactions in the
new framework. In the process of building this
market structure, the distribution of power
between central and local government should
be balanced, not only to unify with the rules of
non-quota, but also to give local governments
the power to allocate the quota.
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Secondly, mechanism design and evaluation
system must be improved
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l. Setting-up the top-design working group

Carbon market mechanisms determine the
future of the healthy development of the
carbon market, so policy-makers should not
only have deep understanding of the carbon
market, but also be familiar with the economic,
financial and market operations. The national
carbon market needs the relevant government
departments (National Development and
Reform Commission, Local Development
and Reform Commission in pilot regions,
China Securities Regulatory Commission,
and the Ministry of Finance, etc.), academia,
trade organizations (including controlled
discharge companies and investors), third-
party agencies and relevant representatives
to participate in the pilot markets to form a
joint working mechanism. Based on existing
regional development experiences, this allows
for regular evaluation of the mechanism and
assessment of policy effectiveness, and for
constant improvement of the level design.
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Il. Strengthening the legally binding force
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Carbon trading legislation must be completed
as early as possible. Under the legislation
the emissions rights and the default cost
should be verified and clarified. Meanwhile
the information disclosure mechanism of the
market must be perfected to enhance market
transparency and increase long-term stability
and predictability of the policy including
quota, emissions data and transaction data.
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HLRE R EBRE S . lll. Harmonizing with other policy
instruments.

Carbon trading could harmonize with the
following policy instruments:

1.With carbon tax. As the carbon pricing
instruments, carbon trading and carbon tax
have their advantages and disadvantages.
Carbon trading could be supplemented with
carbon tax. Carbon tax can adjust the small
emitters which are not covered by carbon
trading.

2.With energy-saving & emissions-reducing
policy and new energy policy. To avoid
potential conflicts among these policies, we
must focus on the synergistic effect of various
policies in the mechanism design to promote
low-carbon transition.
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Thirdly, the quality of emissions data must be improved.

PENAAETA A E, “HEEBRXIRE” RET HEEERERARNFEERIERT
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Emissions data is the foundation of carbon market, which not only has impact on the living
space and development rights of the firms, but also the achievement of energy-saving &
emissions-reducing target in the nation.
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I. Accuracy.

From technical perspective, MRV standards
can stand up and emissions data can be
accurate. On the one hand, MRV standards
are harmonized all over the nation. On
the other hand, MRV standards could be
realized internationally and could link with
international society step by step.

Il. Reliability.

From moral perspective, favoritism or
cheating must be prohibited during the
process of MRV. Specifically, lying about
emissions data from the emitters, covering up
emissions data from third-party institutions
and rent-seeking from the regulators should
be severely punished.

lll. Transparency.

Emissions data is the object of the
transactions in carbon market. Public data
is useful for social monitoring and keeping
just, impartial and fair. It's necessary to set up
an independent third-party emissions data
statistics and registry institution in the right
time.

B R ok (qdcaijing.com)
SOURCE:(qdcaijing.com)

Fourthly, enough elasticity of cap-setting must be considered.
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China is still in the middle of industrialization. The “common but differential" responsibilities
show that China mustn’t assume the clear and absolute emissions reductions target in the
recent time. However, without gradual contraction of quota and thereafter emissions scarcity it
is difficult to produce domestic active carbon trade market. Learnt from EU ETS, we should pay
attention to the following two issues:
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l. Keeping cautious to use the offset mechanism. It's reasonable
to control the proportion of offset and crediting period of emission
reduction by comprehensively considering the cap, emission reduction
targets and market expectations. The type of and the origin of offset
projects could be broadened gradually according to industrial restructure
and regional ecological compensation.

( = PrEtiiRER. EBAIURRERERT, EXFHE S MR E (5
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Il. Taking precautions against the extreme situations. Under BAU
(Business As Usual), the cap (absolute or relative) could gradually shrink
and therefore stimulate transactions by creating scarcity. Meanwhile, in
order to protect against economic overheating or depression, following
open market operations of the central bank the stabilization fund and
auction rules can be established to deal with huge volatility of the

demand

f. RNRENEIHMES HECHE
Fifthly, the combination of allowance allocation methods
must be taken.
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Whether allocating allowance is reasonable or
not will have great impact on the carbon price
and secondary-market liquidity. Based on the
different stages of market development, we
should use corresponding allocation methods
for different industry sectors.

l. Using free allocation flexibly

Historical method and baseline method
could be combined and used in different
periods and industries. The historical method
is the most popular in the early stage of
the trading system. But we must make
optimizing measures, respond flexibly to
regional differences and industry differences,
choose rationally historical emission data
applicable to different levels, and encourage
early action to reduce emissions, as well as
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early action to reduce emissions, as well as
new capacity compliance cost sharing and
other issues. Except for industry features and
database, the baseline method needs to take
the transitivity of the reduction incentives
inside one industry into consideration.

Il. Advancing paid auction gradually

Auction is the best choice to promote
the long-term healthy development of the
emission reduction market. The paid auction
could be adopted in part and gradually expand
to larger scopes. Eventually the allowance
needs to be all paid, which is the future path
of promoting carbon reduction, but in the
early stages it could be step by step. The
industry, facing less external competition and
transferring easily the cost, can adopt the paid
auction early. Other industries can obtain free
allocation in the early stages according to the
degree of competition.

lll. Controlling allocated allowances tightly

The quotas could be tighter. However, the
government should have reserved allowance.
The government could sell the reserved
allowance when the supply is low and
recycle surplus allowance when the supply is
outstripping the demand

7~ SFERRH_FHimiRE
Sixthly, various means to promote the liquidity of the secondary
market can be taken.
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l. Increasing the number of products

The large transactions (agreement transfer)
can be vigorously developed. Meanwhile,
we must accelerate the research on carbon
emissions futures and options and launch them
as soon as possible. Before that we can explore
the feasibility of non-standardized derivatives,
such as forward, swaps, etc. Insurance could be
involved in derivatives contracts to intensify
the attractiveness of the product. When
spot market develops to certain extent, we
should vigorously develop the futures and
options market and give full play to the role of
derivatives in risk hedging and price discovery.
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Il. Facilitating the ways of trade.

Carbon exchange can provide perfect and
convenient facilities for the trade, carry out
simple and easily-understood operation rules.
It's advised that China Securities Regulatory
Commission cancels the restrictions of
Document 37/38 on carbon exchanges, and
allows carbon exchanges centralized trade and
continued listing transaction.

lll. Cultivating the market makers.

Emitters are the subjects of carbon trading,
but their awareness and abilities of transaction
are very low. Carbon exchanges can find and
cultivate the market makers and encourage
them to provide emitters with trading services.
The trade can be gradually open to individual
investors. To control the risk, we can increase
the barriers of entry for individual investors, or
arrange broker members to provide them with
agency services.
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Seventhly, carbon finance needs the support from the policy.

Carbon finance is immature. In the initial stage, its growth requires the support of preferential
policies like discount interest rate and tax deductions which could reduce the cost of financers

and increase the profit of investors.

I. Implementing tax deductions or
exemption

Following tax exemption of national bonds,
the tax of investors who buy carbon finance
product can be deducted or exempted. For
example, if institution investors buy carbon
bonds or securitized product, the tax of their
interest gains can be exempted.

Il. Adopting interest subsidy

The government can arrange specialized
funds and provide part or full interest subsidy
to the firms which get the loan in the name
of emissions reductions. For example, if
compulsory emitters apply for the loan to save
their internal energy, local government can
offer 50% interest subsidy .

KIS ;(nwtclimatechange.ca)
SOURCE:;(nwtclimatechange.ca)
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China’s Carbon Market:
Risk Identification and Management
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egional carbon trading pilots in seven provinces/cities of China were

launched in 2013, and China plans to roll out its national carbon
market in 2016. Participants by far are not provided with risk management
tools in the market, not only because the carbon market develops
immaturely with its uncertain life expectancy and its high volatility, but
also because it develops over a short time period which leads to a lack of
long-term quantitative data records. Therefore, in order to promote the
healthy development of the carbon finance markets, it is suggested that
the risks should be identified and a risk management system should be
developed as early as possible.

l.Identifying risks in carbon finance
markets
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A.Risks from the market design
a.The risk of allowance allocation

There is proof that both insufficient
allowance allocation and over-allocation will
damage market confidence. Moreover, some
participants from the financial market worry
that if the number of derivatives grows so
rapidly that the number of financial contracts
exceeds the total number of allowance, the
carbon financial derivatives will be adversely
affected.

b.Market integrity risk

The initial goal of carbon market design is to
tackle climate change and effectively achieve
the target of energy savings and emission
reductions. Therefore, for major participants
from the market such as enterprises who
need to fulfill emission reduction targets and
investors and designers of financial tools, the
connection between the development of the
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the carbon market and the target of energy
saving and emission reduction is very
important. Micro-market behavior from carbon
markets as well as the evaluation of the macro
development and energy conservation are
likely to run counter to the overall goal of
bringing long-term adverse impacts into the
orderly development of the market.

c.The risk of market links

Markets which develop separately inevitably
face the problem of a lack of communication.
This is considered as a major obstacle limiting
further development of the market. An
important issue of the decentralized trading
system is on how to focus on the development
of common standards in order to increase the
liquidity, transparency, and market maturity.
Nowadays, during the top-level design stage
of a national carbon market, the kind of role
that the seven regional carbon markets play
is worthy of attention. In the future, the entire
carbon market liquidity is expected to establish
effective links with international markets, as
well as in all regions, leading to broader and
improved registration links. The capacity of
these links and effective maintenance of the
orderly operation of the market is essential.

B.Market infancy risk
a.The major risk of participation

Carbon markets have a short developing
history and there is a lack of regular data
accumulation and sophisticated hedging tools
which brings more uncertainty to the relevant
enterprises’ risk management. Meanwhile, as
for an immature market, the market designer
or operator experience accumulated thus
far is very limited. Companies, investors and
regulatory advisory bodies lack the appropriate
talent pool and the ability to prepare for risks.
These factors may lead to mistakes in market
operation or a higher probability of accidents,
thus damaging the interests of investors.

b.The risk of product supply

Nowadays, global carbon trading includes
rationing transactions and project credit.
Program trading includes the first-level,
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second-level CDM trade and Joint
Implementation trade. CDM and JI in the
secondary market are mainly composed of
carbon funds investment behavior established
on a large-scale, but international law is
not binding in the carbon finance market.
Different mechanisms form different products,
meanwhile exchange transactions in the
stock exchange and curb exchange outside
the venue, including forwards, swaps, futures,
options and other products, show carbon
currency securitization and development of
products for the carry trade trends. Measuring
the quality of these financial products will
be done through the evaluation of technical
problems. Such technical uncertainties make
carbon derivatives trading more transparent,
and easier to hide and transfer risk.

c.The risk of fluidity

The risk of fluidity is likely to be one of the
biggest risks that the carbon market in China
will face. Under normal circumstances, market
runs around exchanges that have a higher
fluidity.

The level of fluidity depends on the degree
of commercialization of the market itself, the
number of participants, as well as whether
the product is rich enough so that more
participants seek risk management solutions
for abundant products. If the development
of a market leads to low fungibility of trading
tools this leads to disperse fluidity and further
damage to market confidence. Low fungibility
prevents free trade between participants and
it brings risks to the market and potential
investors.

d.The risk of asymmetric information

The order of market development largely
depends on whether participants and the
public can efficiently and accurately obtain
information about the size, quality and price
of a transaction. Under the immature carbon
financial market, a great deal of information is
asymmetric: one party in market trading uses
the mastered information to benefit leaving
counterparties damaged and with high risks.
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C.Therisk of operation violation

Except the representative market abuse in
the early period of market development, the
risk of violation to operation that may appear
in the future can be divided into the following
groups: firstly, the use of the carbon market as
a tool for serious crimes such as fraud, money
laundering and financing for terrorist activity;
secondly, using the carbon market as the goal
of theft crime, including the use of phishing or
hacking to steal account registration system
quotas or emission reduction credits; thirdly,
irregularities in financial markets, including
market manipulation and insider trading.

Il.The focus of market regulation

Whether it is from the sustainable
development of carbon finance markets,
the relevant economic sectors and stable
development of the market or public interest,
carbon market regulation must be able to
ensure effective financial supervision of trading
and pricing mechanisms to avoid fraud and
price manipulation, balancing transparency
and the confidentiality of information

A.To ensure effective trading and pricing
mechanisms

Effective trading and pricing mechanisms
are the bases of the mature development of a
market because the price of the carbon market
and its transmission mechanism directly
affects the investment decision-making of
emitting enterprises, investors in the carbon
market and relevant energy and advanced
technology. Therefore, whether the market
can form an authoritative price information
source becomes critical. In a more mobile
market, many traders bring information into
the process of price decision by buying and
selling, during which the formation of the price
discovery mechanism is most effective.

According to the advancing arrangement
of the current carbon market in China, some
competitive exchanges will appear before the
appearance of unified trading mechanisms
and specific criteria. If the existing futures
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exchange and environmental exchange
develop well successively they will be involved
in the design and operation of the trading
mechanism of the carbon market. Competition
makes the cost of market trading gradually
decrease thus it achieves stronger fluidity.
Some market competitors then gradually
degrade into secondary niche markets while
the central market, by establishing links with
a number of electronic devices, gradually
reduces the number of secondary markets or
exchanges through mergers, so as to gradually
integrate markets.

B.To balance transparency and
confidentiality of information

How to find a balance between carbon
market transparency and confidentiality
is a question that policymakers have long
struggled to grasp. When transparency exceeds
a certain degree, disclosure of information
may exceed the reasonable cost that investors
can afford or damage the confidentiality of
trading participants thus it would damage the
market. For instance, in many trading markets,
in order to prevent other traders to follow suit
when they conduct their transactions, they
imitate their trading decision transactions.
Large-scale traders will choose anonymity
to avoid increasing the transaction costs. For
the sake of supervising market risk efficiently,
many supervision organizations must get
hold of information that participants are
unwilling to provide. In a carbon trading
market, government departments can obtain
sensitive information about price such as all
the information about the amount of quota
from the department that sets and allocates
quota. Government departments can also
get business realities emissions information
that will be key in influencing the market
price signal. This kind of information needs be
disclosed to design programs and related legal
provisions to ensure that no information is
leaked ahead of the problem.
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C.To avoid market abuse

Fraud, inside trading and price manipulation
must be considered in the supervision of
emission trading. Fraud, inside trading and
price manipulation of traders or intermediaries
would damage the interests of participants
and consumers and it would further damage
the development of the whole market.

Generally, trades in the referred exchange or
other trading platforms under the supervision
of the traditional financial regulatory system,
can be relied upon to extend the existing
regulatory experience of the securities markets
and derivatives markets and their regulatory
functions in order to protect investors from
fraud. But participants of carbon trading in
overseas markets generally have no abundant
investment experience on this scale, thus
regulation and the protection of market
participants needs to be designed to target
a more detailed regulatory framework, and
relevant laws and regulations need to be
improved.

In the pilot period of the carbon market,
we should ensure that the market avoids
information disclosure and misuse which
influences the market price. Meanwhile, we
also need to confirm the specific definition
of “inside information” and “inside man”
according to various market types, and
then amend related laws or set up separate
laws and regulations to confirm the specific
requirements of companies that have disclosed
information.

An allowance-free market will face the
same risks of monopoly and market squeeze,
which is not self-evident. However, at a more
sophisticated level, there may be a problem
of cross-market price manipulation in the
future, due to the close connection between
the energy market and the emission rights
market. Regulation of such issues should also
be coordinated with the energy market by
the regulatory authorities and the market
regulatory framework must be taken into
account as soon as possible.

As traders who intend to operate in the
market accumulate market power through
OTC markets, regulatory policy makers must
consider prevention of the price of OTC
markets which have low transparency.
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Financing is one of the important measures and necessary
insurances to combat climate change and promote
a conservation culture. But due to market and public
policy failure, complex impediments exist with financing
requirements which can help combat climate change and
push for energy conservation and emission reduction. The
funding gap of more than 2 trillion yuan per year must be
filled in the next 10 years, and fund supply and utilization
mechanism should also be restructured with scaled financing
and management methods to improve the efficiency of fund
utilization, thus allowing China to realize its climate change
goal. One of the important financing means to promote
energy conservation and emission reduction is to build a
diversified carbon fund system to strengthen the carbon
market price incentives, combined with "public-private
partnership model” (PPP) to leverage private sector funds.

—. PEeRHEIREXE RO

First, energy conservation and emission reduction is faced with a

huge funding gap.

EILI 2020 F BRI GP —EFRHEA The research conducted by domestic
35 2005 S 7K S PE A 40%—45% B R X S &2 institutions shows that in order to realize the
wH1TEh B AR, B [E 2020 £FEREEBEKRA  goal of climate change action, which is a 40%-

27,503 12 7T,

(REIR T &Kk 11,853 1Z 7T,

45% reduction in carbon dioxide emissions per
unit of GDP in 2020 compared to that in 2005,
China's 2020 annual funding needed is 2.7503
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trillion yuan (1.1853 trillion yuan for the
energy industry, and 1.565 trillion yuan for
energy conservation). However, the current
annual climate financing supply is 525.6 billion
yuan. Based on the above data, the funding
gap in 2020 will exceed 2 trillion yuan, which
is equivalent to 3.8% of the total GDP in 2012.

The huge funding gap is mainly caused by
the following: first, the investment barriers for
large-scale capital resulting from the existing
policy and system framework; second, the
information asymmetry caused by dispersion
of diversity of the technical characteristics and
their application fields; third, high cost, high
risk, and a long cycle of infrastructure, which
are the foundation of large-scale application
of low carbon technology; fourth, the systemic
risk of private funding entering caused by the
uncertainty of climate change policy; fifth, the
insufficient ability to attract funding because
of the immeasurable economic benefits of
adaptive activities to combat climate change.

—. BEFMHiaERERAE2M
Second, the combined effect of government and market should not
be underestimated.

BAERDAEBFNSISIER. SR
ITHEIER M, AHBFEFHSSREBE—
ERE LRI XTI, EXEAE
SR AR T IEh L2 X EMEER . B
n, BRAFMNESRIEF SRR EER
EFARELRE, JTEENERKEFL
REVIME, PRRF AR EZRINIHE R
BB BT AMEAL B AT A= EATAT LR, kil
HRAZEHER, AEFHXWSIFAANIRS, 5
REEEFENEANFAARFZN TR &S
HITAME, FEEXNKRSWEXR, R
iﬂ%ﬂ%ﬁ%éﬁﬁﬁ,ﬁﬁ%kﬁ%%
HEN

FlEfth B A FMHINFREE(ER, @i
AR FIRHESNEREY, 7
RAMEESEiEEE, FRBElamE
EE. flan, HEmIAEH S ER B HE
B, AR SBEARE GiEHE,

First is to give full play to the guiding role of
the government. Similar to the administrative
measures, early participation of public funding
can reduce the expectations of market risk
to a certain extent, and play a key role in
the implementation of the country's climate
change strategy. Government, for example,
invests infrastructure and public utilities
construction in the form of subsidies and
preferential funds can significantly improve
the environment of low carbon economy
development and reduce the uncertainty and
risk of private investment. At the same time,
the government compensation mechanism
of attracting private investment through, for
example, financing guarantee and subsidies, or
using direct investment to make compensation
for the losses or gains on private investment
may bring a leverage effect and balance the
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the relationship between the risks and
benefits, thus to set up various public-
private partnership models and drive private
investment to enter.

Market allocation of resources should
be given full play at the same time. The
commodity property of carbon emissions
should be displayed in the financial system,
and the signal transmission function of the
price shall affect the enterprise’s choices
on projects. For example, when the carbon
market emission allowances are allocated
by auction, the auction funds should be
efficiently returned to the emissions controlled
enterprises, and an incentive mechanism
should also be established in the meantime
to promote low-carbon activities. The funding
allocation organization should work with
flexibility to increase the efficiency of funding
utilization. Capital allocation should be
combined with the characteristics of emissions
controlled industry during allocation to
balance flexibility and fairness.
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Third, establish a diversified carbon
fund system.

1.“national-regional” public carbon fund

As the carbon market development is still in
its infancy, a significant amount of technology
development and application in the low carbon
field has yet to reach commercialization scale.
Furthermore, the risk of related low carbon
investment is relatively high, therefore we must
pay attention to the demonstrating and guiding
role of public funds.

(1) Set up or turn existing national support
funds into a national climate fund. A national
climate fund can have mixed sources of public
capital, private capital, multilateral and bilateral
funding to support climate change action
though efficient use of funds raised at the
national level to combat climate change, and
better coordinate the relationship between the
stakeholders of climate change.

(2) Set up regional carbon funds with
the cooperation of local and national
government. Regional public carbon funds
will play an important role in mechanism
innovation. A national climate fund can set
up regional carbon funds jointly with the
low carbon pilot provinces to establish the
mechanism of public funds cooperation, and
build the framework for the "co-existence of
a national climate change fund and multiple
regional carbon funds" through transfer
payments and equity investment. A national
climate fund can give full play to its guiding
role, and release stable policy signals to ensure
that national low-carbon economy and climate
change goals can be successfully accomplished,
and catalyze and accelerate the development
of a green and low-carbon economy. Local
carbon funds can set up public-private
cooperation platforms in accordance with local
characteristics based on regional characteristics
and its development priority to ensure that
public funds can effectively work on the policy
and reduce the extrusion effect, and reduce
overlapping investment from the private sector
in the same field.
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(3) To set up a circulation carbon fund. A
circulation carbon fund can be set up under
the national climate fund and regional carbon
funds to provide interest-free loans to the
local commercial banks and other investors.
High investment risk expectation and the
unfamiliarity with low carbon sector are the
main cause of reluctance of financial capital to
invest low carbon projects. With the support
of a circulation carbon fund, the banks will be
able to offer low-interest loans to low carbon
projects. The local commercial banks would
gradually improve their understanding of low
carbon projects and financing ability through
the implementation of the funded project,
allowing them to then gradually withdraw
circulation funds and provide loans for those
projects on their own based on their capacity
building.
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2."“Public-private” mixed carbon fund

(1) Setting up a government guided
carbon fund

After the paid allocation of emission
allowances by auction, a certain proportion
of the auction fund can be extracted from the
carbon market to establish a carbon finance
guidance fund together with private funds.
As the main linkage between the carbon
market and the financial market, a guidance
fund should give full play to the guiding role
of public funds to bring social capital into the
low carbon field and make it the development
fulcrum of the carbon financial market.

Under the dual goal of emission reduction
and making profit, relevant investment
strategy and performance indicators should
be formulated in order to achieve the goal of
maximum emission reduction and investment
profit with a fixed risk level. In the designing of
the fund portfolio and other relevant policies,
the ability of funds should be considered to
make efficient decisions on the investment
region, industry and phases.

(2) Setting up a technological carbon fund

After the paid allocation of emission
allowances by auction, a certain proportion
of the auction fund can be extracted from the
carbon market to establish a carbon finance
guidance fund together with private funds.
As the main linkage between the carbon
market and the financial market, a guidance
fund should give full play to the guiding role
of public funds to bring social capital into the
low carbon field and make it the development
fulcrum of the carbon financial market.

Under the dual goal of emission reduction
and making profit, relevant investment
strategy and performance indicators should
be formulated in order to achieve the goal of
maximum emission reduction and investment
profit with a fixed risk level. In the designing of
the fund portfolio and other relevant policies,
the ability of funds should be considered to
make efficient decisions on the investment
region, industry and phases.

(3) Setting up industry carbon funds

Compared to a guidance carbon fund and
a technological carbon fund, the “industry
property” of an industry carbon fund is firstly
embodied in the sector of investment, that
is to provide funding support for the electric
power, coal, chemical industry and other heavy
emitters and design different investment
modes according to specific situations in
different sectors to support industry in energy
conservation and get the relative average
investment return at the same time. Moreover,
the investment from heavy emission industries
on energy conservation can be considered as
a kind of fund resource, which can be used for
energy conservation and emission reduction
in the industry with the support of public
funds to produce a scale effect. To a certain
extent, the cost of energy conservation and
emission reduction can be offset because of
the financial revenue brought by a scale effect.

3. Private carbon funds

According to research conducted by
international institutions, private capital
has set up more private funds than public
funds, and the capital they are managing is
almost the same as that in public funds. Also,
they have played a more important role in a
relatively mature international carbon market .

Private carbon funds have basically the same
investment fields compared to public and
mixed carbon funds. Their business objective
of gaining more profit than investment
enables greater flexibility of investment
methods, which tend to participate in the
high profit carbon market competition and
even speculation. The participation of private
carbon funds in carbon market competition
as a competing party will significantly
improve the market activity, and motivate the
market players to innovate. Meanwhile, as a
completely market-oriented player, a private
carbon fund will improve the maturity of the
market environment and the supervision
mechanism.
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China Needs to Develop Low Carbon
Credit Standards for Commercial Banks
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he current social economic production and consumption

influence the natural environment significantly. A large volume
of greenhouse gases (GHGs) has been emitted into the atmosphere,
and moreover, extreme climate disasters have been continuous
emerging and are becoming increasingly frequent. Under these
circumstances, there is a global consensus of addressing climate
change. How to reduce GHG emissions and achieve a low carbon
economy transition has become the key issue for the sustainable

of Southern Queensland.

development in many countries.
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Commercial banks promote low carbon economy transition through
low carbon credit
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Commercial banks play an important role in
regards to the realization of low carbon and
sustainable development. Commercial banks’
fundamental functions in social economy are
demonstrated through their role as credit
intermediaries and the provider of financial
services. When these functions are frequently
used in activities imposing adverse effects
on the climate, the environment and the
society, commercial banks will be, to a certain
degree, responsible for climate change and
environmental pollution. In circumstances
where these functions are widely used for
environmental protection, commercial
banks can influence their clients in a positive
way, and in some cases they can even be
decisive for the implementation of a project.
Hence, commercial banks are necessity in
promoting low carbon economy transition,
and enterprises’ environmental polluting and
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resource wasting operational model transfor-
mation.

Many commercial banks are concerned
about the impact of their business on the
environment and sustainable development. In
China, in order to respond to the government’s
emission reduction policy and satisfy the
financial requirements of low carbon economy
transition, commercial banks have begun to
design and operate low carbon credit. Low
carbon credit can position environmental,
economic and financial issues into the credit
business of the banking sector through the
leverage effect of “Credit + Low carbon”. Low
carbon credit provides opportunities for
China’s banking sector transformation towards
and engagement in low carbon economy.
Furthermore, low carbon credit is likely to
become a significant driver for commercial
banks’sustainable development.
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Chinese commercial banks should develop and implement low
carbon credit standards
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So far China’s low carbon credit business is at
the initial stage and faced with many problems
and challenges, and its feasibility need to be
improved. For instance, how do banks identify
low carbon projects? How do they evaluate
a project’s environmental and social effect?
How do they measure a project’s risks and
feasibility? Meanwhile, despite the attempt
by some commercial banks to launch their
own low carbon or green credit standards,
these standards have different content and
evaluation mechanisms. Moreover, there is a
lack of consistency among these standards.
These issues are the main barriers for low
carbon credit development.

Low carbon credit standards that lack
consistency and comparability will increase
operational and administrative costs, and thus
limiting the implementation of low carbon
credit and delivering the wrong signal to
the market. In this case, low carbon project
developers are not able to obtain the most
accurate information regarding low carbon
credit, which will decrease the incentives for
them to invest in low carbon projects. On the
other hand, there is an absence of legitimacy
and effective supervision in low carbon credit
standards designed by commercial banks lack,
which means quality management of low
carbon credit operations will be difficult. As a
result, some environmental-unfriendly projects
receive low carbon credit support. Additionally,
without systematic and comprehensive
understanding of low carbon credit, policy
makers will have difficulties in working out
appropriate supporting policies.

Commercial banks’ function in promoting
low carbon economy transition can only
work if feasible and unified low carbon credit
standards are established and institutionalized,
as well as implemented with sufficient
transparency and efficiency.
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Low carbon credit standard for international project finance
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The Equator Principles (EPs) represent
international low carbon credit standards.
The EPs is a voluntary standard for financial
institutions in identifying, evaluating and
managing social and environmental risks
in project finance. The EPs is deemed as the
“Gold standard” for the sustainable project
finance of financial institutions. The EPs is
not an international law, and thus there is
no legislative binding. However, the EPs
has become an industrial standard and the
convention of project finance.

The EPs requires financial institutions to
categories applicable projects into High Risk
(A), Middle Risk (B) and Low Risk (C) based on
their potential environmental, climate and
social effects. Following the risk categorization,
financial institutions should evaluate the
projects’ environmental and social risks in a
more specific way, contract with borrowers,
hire independent environmental experts to
review the projects’ social and environment
evaluation reports, action plans and records
of disclosure negotiations. It is necessary
for financial institutions to monitor projects’
construction and operation consecutively and
periodically disclose their implementation of
the EPs.

Projects that may seriously change the
environment and have catastrophic adverse
environmental and social consequences
that are difficult to eliminate will be marked
as category “A”. Take big oil & gas plant
deployment project as an example, which
may have a serious negative impact on the
ocean environment and result in large scale
immigration due to deployment of pipelines.
Category “B" refers to projects that have limited
negative consequences on the environment
or the society, and the majority of negative
influence can be eliminated. For example, the
water pollution and noise problems caused by
textile dyeing and printing projects are usually
significant, but they can be controlled and
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even eliminated by implementing wastewater
recycling systems and noise control
approaches. “C” projects refer to those that
will have negligible negative consequences
on the environment and the society such as
consulting and insurance. Projects of category
C do not need to be highlighted by the banks
when dealing with environmental and social
risks.
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Low carbon credit standards of Chinese commercial banks
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Low carbon credit standards generally include low carbon credit risk identification, low carbon
credit project categorization, low carbon project evaluation and low carbon credit project

management.
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To ensure whether low carbon credit standards are applicable in a
project, banks should start with project screening mechanisms. Main
project screening mechanisms include:
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e Blacklist: Projects or economic
activities listed in the blacklist are not
qualified for bank loans.

® Scale of the clients’ operation: Even if
projects and economic activities are
not listed on the blacklist, operations
should satisfy scale requirements to be
included in the evaluation process.

® Sensitive industries: Banks can define
environmental and social sensitive
industries based on their policies and
specific concerns.
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Projects remaining after the screening
mechanism will enter the credit risk
identification phase. In this phase, banks will
identify potential environmental, climate and
social risks resulting from the projects. To
achieve this, banks will analyze clients’ business
activities, procedures and inputs of borrowers,
as well as borrowers’ environmental and social
risk management system. .

In the low carbon credit project
categorization phase, preliminary evaluation
will be the first step in allocating projects into
the appropriate risk category, and thereby
identifying appropriate environmental and
social evaluation activities. According to the
projects’ risk category, location, environmental
and social sensitivity and scale, projects can
be divided into high risk (A), medium risk (B)
and low risk (C) (definitions of A,B,C, are the
same as those in the EPs). For projects with
significant economic, social and environmental
consequences, external experts should
be invited to participate in evaluation or
verification. When there are uncertainties
regarding environmental, climate and social
consequences, on-site inspections are
necessary.
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For projects with different risk categories,
commercial banks’ low carbon credit project
evaluation tools and the extent of evaluation
will vary. In terms of category “A” projects,
there are four necessary tools.

(1) Environment Impact Assessment. This
refers to the process of identifying and
evaluating a project’s environmental, climate
and social effects and designing approaches to
mitigate, manage and monitor these effects.

(2) Environmental action plan. This is where
the required mitigation, management,
monitoring and institution measures in project
implementation process will be identified and
clarified.

(3) Environmental auditing. This refers to
the approach to auditing the severity of the
impact a project can have on the environment,
the climate and the society. It is also used to
ensure that appropriate control methods are
put in place and their costs and feasibility are
evaluated.

(4) Public consultation and information
disclosure plan. This means clarifying the
regional demand of public consultation
and information disclosure, identifying key
stakeholders, providing strategy and schedule
for information sharing and consultation.
These are to identify required resources and
responsibilities, and to record consultation and
disclosure activities.

Environmental management analysis,
compliance assessment, corrective action
plans and public consultation and information
disclosure plans are the major evaluation
tools of category “B” projects. Environmental
management analysis enables banks to
identify the nature and the scope of the
activities with adverse effects on environment,
climate and society. Banks are also able to
understand borrowers’ environmental and
social risk management system by means
of environmental management analysis.
Compliance assessment can identify potential
liability, environmental and social concern of
staff and the community, borrowers’ capacity
of conducting environmental and social risk
management and compliance. A corrective
action plan enables banks to understand the
financial consequences resulting from projects’
environmental, climate and social impact. A
corrective plan also involves the designing of
solutions for each identified potential risk.

In the phase of low carbon credit project
management, banks will supervise the
implementation of mitigation, control
and institutional measures. Low carbon
credit project management should sustain
throughout the lifecycle of loans, and
thereby ensuring the fulfillment of borrowers’
responsibility in repaying loans and interest
and limiting environmental and social risks
within acceptable level.
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Combining CCS with EOR:
a CCS Market Launch Opportunity

W s

YINGXIA YANG

WEEs , 1, Brattle i
RNEBDEREIIARR. B
’c:LFH RN BRI EIE]
BT HIBERAIDT , 76
HEBHDLIRRASITIL,
Dr. Yingxia Yang is an Associate
at The Brattle Group. She
specializes in developing and
using economic models to
conduct the economic and
policy analysis of energy and
environmental issues in the
energy industries with a focus
on the power and natural gas
sectors.

“ “
PURERES

HENGWEI LIU

XUER , B, BEFE. =
EFmOES SRR, SIRTMW

BREE | EEIMEE T F B
TreEmt , BRC ISHARRIRER

SRAGFBERAR. Efft\$§¥uI$EUﬂ5 , BEIEF
Dr. Hengwei Liu has worked on %Z"@HEEE’;IEN%EEI
energy, climate and innovation 5‘[}”&}%?%&:*’“;@“{*”
policy in China, Saudi Arabia ’ RIS — A HIRERAT
IEERAHAR.

and the United States. == F
B;J_'\ B Dr. Lei Chen is a Modeling
LEl CHEN & Simulation Engineer at

Schlumberger Sugar Land
Research Center. Prior to the
current work, he earned his
Ph.D. degree in Mechanical
Engineering at MIT, and worked
as a research scientist at GE
Global Research for oxy-fuel
combustion, gasification,
and enhanced oil recovery in

Carbon Capture Utilization and
Sequestration technologies.

CCS 5 EOR EEENMmB =

“SxiEESERE (CCS) 2HAIAM
BEZERDHAGREFRSBNEE SAHE
MEME—BYHEAR, RELZBE BRAHNZ
SiRE—HBUR, Bt oS HARKE
EBRAENATY. BTHRE_SHKRBES
BHIMNTEFEREAERR, NMEBIZE
REAS B XA 9 ZETPRES CCS AR
ML R, Eitk, ccS T fRE@T
BRIEIR R R LLES cCS I H &5% Ll ik =,
HEARHERKRFEAFAEZTSEN. RIHEE
i&chL$m%ﬁ2\®A7%§MWZ
BEFEH S,

SER S IR H USSR W E (C02-
EOR) B—InAmMITNWELNA TJL+HERIR
PR, KHILISR, SRZFRAE. ATREMENF
B — | L iRskiRE 2 BHAS C02-EOR KM & &
HEZERBIEE.

Fitt, —SFikixigE. IBEMNIRSREE
R AR HHZ 4 (CCS-EOR) BJ SCIN A Hid = F1
CCS R APR XMW EER, 2 BBIMIR CCS
FARBENHREFRHNFRBERGTR.

Z£[E CCS-EOR IRE MK

B’E&it, 2010 F2BKSeEFERRE
EHEIKTER 3. 5%,
=HIKZ] 10%,

ESRWERGE (ER) FKEBMAMZEIAEX 300 H18E,
HohFI A Sk iIRMm (C02-EOR) AYf=
ZEBEZEHN 3600 B _FUIKMEEZ, BEWZEZ 5000 F it Sk

EOMAEBRLAMTRA M~



Near

ZERO
53 UK-China (Guangdong) CCUS Center Emission
Spring | 2015 ]\&.g*jtﬁ&
2
Dakota Coal
Gasification Plant
H Antrim
. Gas Plant
| - -
Lost Cabin Gas Plant _ 6
Riley Ridge
LaBarge Gas Plant 13
2
Sheep Mountain 1 Conestoga Ethanol Plant

McElmo Dome ./—Coffewille Fertilizer Plant

T Enid Fertilizer Plant
5

Agrium
Nitrogen Plant

Bravo Dome

Jackson
Dome

68

Century

Gas Plant 2 17_

Val Verde
Gas Plants

1= HY CCS—EOR In H

ATRESXWER, B=B838X 28 HHEREH. B1 ERT7TXEERENAMREBRIRFL
Wi CCS-EOR I H, BIEMEKIR, MEELMN RS R R mARNMIBMVE., LT XERE
eEMNARMHEATIN AR AERFEHRAME T E R XN ZSUHRESRIERH
H, EftEtF EERMU_SUBRATRNEZITG. 2298125 P HKRESR
WM e (BfFEESEMIERESEREAR) , HPp 60 ZMEFERERFHANM, &
R~ 18 AHaRM. HPW—LBAESLER ZSUmIRBRARKIE 30 ZE. TiER
MBI R RBEFIRARS I M 2000 FHIREIIKIL 315 TR ZELURBMEEL, 5
F 3 BAM SR MEXFEHIEILIREE R Weyburn FMidale HAZEITIRERVE.
5kEet, iz BEE#HT T M 2000 £ = 2011 F4KIE 10 F£LL LR Weyburn-Midale S5
WHIBFIMS, WET —SMUBEFEME, EPIBANT HEES, ItEER EEX
F &R CCS A . Ho, REBAM . HEEFEHN . BEHHZRM . FFREFMNBEEX
B AREYER -

5

UK-China (Guangdong) CCUS Center

Spring | 2015

Near

ZERO

Emission

UL FHK

Groups of CO-EOR Fields
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Industrial CO; Source
CO; Pipeline
munsnnns CO, Proposed Pipeline

%

e 125 CO,-EOR projects provide
284,000 bbl/day incremental
due to EOR. Including all

production, they produce over
355,000 bbl/day.

Pipeline Connectors

* New CO; pipelines - - the 325
mile Green Pipeline and the
232 mile Greencore Pipeline - -
are expanding CO,-EOR to new
oil fields and basins.

® The single largest constraint to
increased use of CO3-EOR is the
lack of available, affordable CO;

supplies.

NSk REIRE, £EF Sheep
Mountain, McElmo Dome, Bravo Dome, L/
K Jackson Dome FUAFEMBRIE_ZS
RS H, URSETEER ZSARIKHit
MR A RIRE, SRARSAIERM T EE
PR S iRiEETE. EHBRIF C02 7
R TERIMBREERIR, LA McEImo
Dome E—— S SHEBFEEAETERZ
=SS 2200 Ak, JLFHEETEHREEEA
HEHE—SHHRENEE,

R #E £ Tk CCS #f 3 Pr (Global CCS
Institute) HIENX, AMB_SHIRIEESFR
WX ERIEFEHE. BRFEGFESES0 A
ML EROEREEER T CCS IR, URFHES
40 prEA FROEM TN, #4%it, 8 E
2014 FAEZEIEAEITHRNE S HIKE
ERWEEA 8 4, EEZGERE 24,
BINEH—LE LT BTHATARA M L

RZ1HETAMEBE S UHESRICE
MERNEXRER. EXLERAREAAREREHZ
SUHEBEMESREEIBH, 412
AEFRBRASHTBEL_SHEATES
RPE, MBI 4P IMENZNEITIiTIZHE
S-Sk, b T RER TS MNAI Enid
LRI E, LT iR A K F R E S KA
SWH, NTERFEHMNIETSATI Air
Products) ZKARXA[EHFISIME, i
FEHT M B9 Coffeyvil le AMESKIE. &
W E, FBEFTAILE, E#I1EH) CCS—EOR IR
B, ZSHRBERFEEMELE,
MEEZHIIEE. FERFEREXEHLKT
Zi2 (LEMEXRASHR, HEHXAS, A
HEHIS) B, —SHEIEERARERR,
BARER.



5

Near

ZERO

Emission

I HE

Near
ZERO
UK-China (Guangdong) CCUS Center Emission 5 UK-China (Guangdong) CCUS Center
Spring | 2015 ﬁg*ﬂtﬁﬁ Spring | 2015
EIEIEE HEE
Enid Fertilizer CO2- TADE (RAS
2 EOR Project BRsThu TR SN HRBA= e 1982
: _-------

Great Plain Synfuel
4 Plant and Weyburn-
Midale Project

SSENARMEMN , 10
SATEHIEATRS

m:fz ) 315

EOR 3 2000

5
Air Products Steam
6 Methane Reformer ETa =R S84 KRSHE 101-150 EOR 1 2013
EOR Project
8 Lost Cabin Gas Plant AELBR MY KRG FH FIREATE 0.8-1.0 2013
/) CCS-EOR Im % , it%IF 2017 EHQ)\CG SFIHEER
EERIEZBI RE K T 0 A

ﬂa?»ﬂid\ﬁkzwﬂ?*k%%}_ccsa’qk%m
SRHIPE 1, EE &R (DOE) 7 EiEidxt

% , it¥lF 2015 E?ﬁ)\iﬁ FHEER

i 3.5 EREFIESFRIKE ¢ FutureGen 2.0 EFI%EIIE 5% DOE

FutureGen( 3R )itk 10 {Z5STER |

CCS-EOR # N B K M2 /R TE R PEIR E B A
7fEDOE EENT, BalAUWTNERER] il
& — S 1LY CCS-EOR I B IF T &% g T 5%
TR ER -

® Kemper County IGCC ( B{ES(LEL
&1&% ) IiEE%) DOE i&# B TEhitkl
( Clean Coal Power Initiative , CCPI)
2.7 {ZEER) . RAMB AF ( Southern
Company ) ISHEARRRRIBE_F

® NRG Energy Parish CCSIii B 5 %I
DOE j5/#E B 1Talitkl 1.67 {ZETHE ,
ERAMREHERR | it¥IF 2016 FiZA
§g$$m$§$ 1.4-1.6 B EAFRS

¢ Texas Clean Energy IGCC Iii B 5 FI
DOE jSi#iRma1Tahit %l 4.5 (2ExiEm | 18
{EF Siemens S{LEARRIRRIHEEZTW

S€ H Babcock & Wilcox EF R A
S-SR, iHRITF 2017 FIBNIET , F
HESX 1.1 5AE , BFRIPEHKEHTE.

® Hydrogen Energy California IGCC
IRB1S%) DOE SR e{7alit¥) 4.08 {25
TuEE) , B MHI S{EEARRRERIHEZ
JEK , 1HRIF 2018 FEIRANIETT , FEHHEE
£iX 3 BRHATFIRERIEE,

'E—n

:—utﬁﬁﬁi%\ BEMRESRIERARIE
E4& (CCS- EOR) AL — SRR HERIR S

FimRRIEGHONEBR. EEFERIA
%ﬁﬂiﬁﬁﬁm&—ww CCS-EOR F I SR3E
N, ik ces &R .

A 2P AN A AEEDN AR
R, FMERAEARNIR.

SEHL

[1] Howard Herzog, Jan Eide, ZS&#ixEESH
ERANBRE —ERBEPRRIT, EARE .,
2013 F5—Hf .

[2] Global CCS Institute, The Global Status of
CCS 2013, http://www.globalccsinstitute.com/
publications/global-status-ccs-2013.

[3] Peter Folger, Carbon Capture and
Sequestration: Research, Development, and
Demonstration at the U.S. Department of Energy,
Feb 10, 2014.



5

UK-China (Guangdong) CCUS Center

Spring | 2015

Near
ZERO
Emission

UL FHIK

CCS-EOR: a Win-Win Solution

CCS is currently the only technology available
to directly reduce large-scale greenhouse
gas emissions from fossil energy use. As the
largest single source of CO2 emissions, coal-
fired power plants are a major potential sector
for CCS application. The primary barrier for
the deployment of CCS is that capturing CO2
requires additional investments and energy
consumption, making the technology much
more expensive. Thus, the CCS industry needs
revenues from the captured CO2 to make
CCS projects affordable and competitive with
alternative low-carbon options. As important,
the CCS industry requires secure, publically

acceptable places to store CO2.

On the other hand, CO2 EOR has been a
mature technology applied in the oil industry
for many decades. The biggest barrier to
achieving increased levels of CO2-EOR
production is the lack of access to sufficient
and steady supplies of affordable CO2.

As such, combining EOR with CCS projects
can be a win-win solution to the CO2-EOR
industry and the CCS industry, by increasing
oil production while partially offsetting higher
CCS costs.

The Status of CCS-EOR in the United States

Worldwide oil production using EOR
comes up to 3 million barrels a day in 2010,
which accounts for 3.5% of the total crude
production across the world. Production
through carbon dioxide flooding is about 10%
of total production by using all kinds of EOR
technologies. There are about 3,600 miles
of CO2 transporting pipelines in the United
States, transporting about 50 million tons
of CO2 for EOR per year, which contributes
to an incremental oil production by 280,000
barrels per day. Figure 1 shows the large-
scale CCS-EOR projects in operation in the
US, from both natural and industrial sources,
including capture sources, transporting routes
and geological site of oil fields applying EOR.
Located in the west of Texas and southwest
of New Mexico, US, the West Basin is the
largest oil field with CO2-EOR in the world.
At the same time, it has become the world’s
biggest CO2 trading market. North America

has about 125 CO2-EOR projects (including
technology of miscible drive-gas displacement
and immiscible drive-gas displacement)
among which 60 projects concentrate in the
West Basin, producing 180,000 barrels of oil
per day. Some of these oil fields have been
using CO2 flooding technology for 30 years.
The Great Plains’ coal-to-natural gas plant in
North Dakota transports 3 million tons of CO2
per year to Weyburn and Midale oil fields in
Saskatchewen, Canada for EOR through 315
kilometers of pipelines. From 2000 to 2011,
the project conducted the sequestration
monitoring studies of Weyburn-Midale oil
fields which lasts for more than 10 years. The
project, which is the world’s largest full-scale
CCS field project, measured the CO2 storage
sites and the speed of plume migration and
proliferation. There are other projects in
Wyoming, Kansas, Louisiana and lllinois oil
fields.
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Figure 1. The Operational CCS-EOR Projects in US.

From the CO2 capture sources
perspective, there are four main
natural CO2 fields, including
Sheep Mountain, McElImo Dome,
Bravo Dome, and Jackson Dome,
as well as anthropogenic sources
distributed in nearby locations
that are suitable for CO2-EOR,
such as natural gas processing
and industrial processes. The
natural source CO2 remains
the main source for CO2-EOR.
For instance, the single CO2
field, McElmo Dome, annually
supplies 22 million tons gas to
the West Basin, which is almost
equivalent to the sum of all the
anthropogenic carbon dioxide
supplies in the US.

According to the definitions
of the Global CCS Institute,
large-scale CO2-EOR Injection
Projects refer to those that
involve the capture, transport

and storage of CO2 at a scale
not less than 800,000 metric
tons of CO2 annually for a coal-
based power plant and not less
than 400,000 metric tons of CO2
annually for other emission-
intensive industrial facilities
such as natural gas-based power
generation. In the US, as of
today, there are eight large-scale
CO2-EOR projects are under
operation, two projects under
construction and some projects
in their early pre-feasibility study
stages.

Table 1 lists the basic
information about these large-
scale CO2-EOR projects. Among
these CO2-EOR projects of
large-scale anthropogenic
source, four of them separate
CO2 in the process of natural
gas production for EOR, while
the other projects capture CO2

Coffeyville Fertilizer Plant

Groups of CO-EOR Fields
. Natural CO, Source

Industrial CO; Source

CO; Pipeline
==smnnms CO,Proposed Pipeline
O Pipeline Connectors

® 125 CO,-EOR projects provide
284,000 bbl/day incremental
due to EOR. Including all
production, they produce over
355,000 bbl/day.

* New CO; pipelines - - the 325
mile Green Pipeline and the
232 mile Greencore Pipeline - -
are expanding CO,-EOR to new
oil fields and basins.

® The single largest constraint to
increased use of CO,-EOR is the
lack of available, affordable CO;
supplies.

from chemical process, i.e.,
the Enid chemical fertilizer in
Oklahoma, the Great Plains coal-
to-natural gas project in North
Dakota, the Air Products steam
methane reforming for hydrogen
production project in Texas and
the Coffeyville petroleum coke
gasification project in Kansas.
Interestingly, so far in the CCS-
EOR projects that have become
operational, none of the CO2
capture sources is from coal-fired
power plants, but mainly in the
chemical processes.

The reason for that is during
chemical processes (such as
natural gas-to-hydrogen, coal-to-
natural gas and petroleum coke-
to-hydrogen), the CO2 capture
technologies are more mature
and therefore, have lower
capture costs.
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The Status of CCS-EOR with Coal Power Plants

To help address the cost barrier to the deployment of CCS-EOR with coal power plant, the U.S.
Department of Energy (DOE) has provided funds aiming at lowering the cost of CCS through
large scale demonstration projects. Currently, under the DOE funding, the following CCS - EOR
projects to capture CO2 in the coal-fired power plants are under construction or in feasibility
study stage:

101-150

unknown

2013

0.8-1.0

EOR 2013

® Kemper County IGCC project received 270
million dollars from the DOE under Clean Coal
Power Initiative (CCPI). Adopting Southern
Company’s gasification technology for pre-
combustion CO2 capture, it is planned to operate
in 2015, with an annual capture capacity of up to
3.5 million tons of CO2 to be used for EOR.

® NRG Energy Parish CCS project received 167
million dollars from the DOE under CCPI. Using
post-combustion technology, it is planned to
become operational in 2016, with an annual
capture capacity up to 1.4-1.6 million tons of CO2
to be used for EOR.

® Texas Clean Energy IGCC project received 450
million dollars from the DOE under CCPI. Siemens
gasification technology will be used for pre-
combustion CO2 capture, and it is planned to
be put into operation in 2017, with an annual
capture capacity up to 2.7 million tons CO2 to be
used for EOR.

® FutureGen 2.0 Oxy-fuel project received 1
billion dollars from the DOE under the FutureGen
Initiative. Using Babcock & Wilcox’s oxy-fuel
combustion technology to capture CO2, it is
planned to operate from 2017, with an annual
capture capacity up to 1.1 million tons of CO2 to
be stored in deep saline aquifers.

® Hydrogen Energy California IGCC project
received 408 million dollars from the DOE under
CCPI. Using MHI’s gasification technology for pre-
combustion CO2 capture, it is planned to be put
into operation in 2018, with an annual capture
capacity up to 3 million tons of CO2 to be used
for EOR.

Summary

Combining EOR with CCS is mutually
beneficial to the CO2-EOR industry and the
CCS industry, by increasing oil production
while significantly offsetting CCS costs. The
U.S. DOE aims to launch CCS industry by
demonstrating the commercial viability of CO2
capture, transport, and storage with EOR at
large-scale in a fully integrated chain.

Disclaimer: The views expressed in this article
are strictly those of the author and do not
represent the opinion of the companies they
work for.
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In 2009, China’s State Council proposed its 2020 goal for greenhouse gas emissions, and then
in 2010 made Guangdong a low carbon pilot province. Guangdong has made remarkable
achievements in greenhouse gas emission control to which the UK-China low carbon
cooperation has contributed significantly. In September 2013 the UK Department of Energy and
Climate Change (DECC) signed a joint statement in London with the Guangdong Development
and Reform Commission, witnessed by governor Zhu Xiaodan of Guangdong Province, to
strengthen low carbon cooperation. The joint statement highlights the importance of collaborating
in Carbon Capture and Storage (CCS). Supported by the Guangdong and UK governments, the
UK-China (Guangdong) Carbon Capture, Utilisation and Storage Industry Promotion and
Academic Collaboration Centre (the “Centre”) was officially founded on December 18th, 2013.
The Centre is committed to promoting the demonstration of large-scale CCUS projects to tackle
greenhouse gas emissions. At the same time, the Centre will also provide an international
collaboration platform for solutions to other local pollution problems (such as haze, water
pollution) caused by coal utilization, and to accelerate the industrialization for clean fossil energy
technologies and to train qualified professionals.
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