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UK-China (Guangdong) CCUS Center
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In 2009, China’s State Council proposed its 2012 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 produce suitably qualified professionals.
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Making a Joint Effort to

Build a Low-carbon Silk Road

& (£ REPZFKEFRTRS, MLETERIUMHEMEERERTRS. 700

Jia Li R, BAREARREREPERMNNRLFILEGE S ELAZ KL
FHAREN. HAFE, —EREEFZSHEBERFILNHLES; BHFE
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he ancient Silk Road in China evolved through trading, but the impact of cultural collision and

inheritance is far beyond the benefits of trading. More than 700 years ago, a Zenk monk Enni
Ben’en brought the Jingshan Tea Banquet etiquette along a marine Silk Road from Hangzhou in China
to Shizuoka in Japan. The Japanese Way of Tea still preserves traditions from the Tea Ceremonies of
China’s Tang and Song dynasties. Also in Shizuoka, Madam Miyagi Mieko gave up her flourishing
performing career 40 years ago to build an orphanage for disabled children, passing on the Way
of Tea to ignite hope for the children’s future. The decarbonisation of the economy could leave
a sustainable natural environment for the coming generations; major economies have the same
imperative to decarbonise, and need to help each other to overcome differences every day for
perhaps as long as four decades. It is hard to identify the starting point or the end point of the Low
Carbon Silk Road, but making a joint effort to build a Low-carbon Silk Road is perhaps more precious

than the silk and tea trading and communication in the past.
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The anthropogenic greenhouse gas emissions from China
and US contribute more than two fifths of the world'’s
total. Collaboration in carbon reduction between the US
and China could accelerate the pace towards a globally
agreed pathway to carbon reduction. US-China low-carbon
collaboration is the theme of this issue. We review progress
towards collaboration in climate change mitigation and
CCUS between the two countries, reveal how the White
House reached a consensus on climate change, and
describe and analyse the uncertainties of the Clean Power
Plan proposed by Obama.

Last autumn, when the Governor of Guangdong province
Mr ZHU Xiaodan and his colleagues visited the UK, a
CCUS MoU was signed and witnessed by both the UK
and Guangdong governments. Nine months have passed
since the launch of UK-China (Guangdong) CCUS Centre in
December 2013. We would like to take this opportunity to
express our sincere appreciation of government, academic
and industry support and the great efforts made by our
colleagues to make these things happen. Near Zero
Emission magazine also welcomes Dr LIU Hengwei who has
joined our team as an executive deputy chief editor. Dr LIU
has been working on CCUS technology and policy studies
in BP, Saudi Arab King Abdullah Petroleum Studies and
Research Centre, Tsinghua University and Harvard University.
We are confident that Dr Liu will bring our readers many
more exciting reports and analyses.
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Climate Change Impacts
in the United States

g ~H G
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CRE: PFESKRE

hird U.S. Climate Assessment

Report Released: On May 6th,
the Third U.S. National Climate
Assessment Report titled "Climate
Change Impacts in the United States”
was released. The report confirms that
"destructive" impact of climate change
is spreading across the country and
the main industry sectors, and it could
possibly become more serious in the
next few decades. The report calls
for urgent action from all sectors in
the United States to address climate
change. The report was completed by
about 300 famous climate scientists
and technical experts in the United
States after three years' research.

1y

The Report was a comprehensive
analysis of the impact climate change
brought to the U.S. and its agriculture,
health, energy, transportation, water,
forests, ecological system, and other
various aspects, providing information
for policy makers and the public to
understand the impact of climate.

(Source: China Meteorological
Administration)
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CRE: PESKRE

PCC 5th Assessment Report Briefing

Held: On May 9th, the Briefing of
the IPCC 5th Assessemnt Report
(Working Group II & 1III), hosted by
Xiaonong Shen, deputy director of the
China Meteorological Administration,
was held in the China Meteorological
Administration.

Briefing speakers include several
members from the National
Climate Change Expert Committee:
Guoguang Zheng, the IPCC China
chief representative and head of the
China Meteorological Administration,
Xiangwan Du, member of Chinese
Academy of Engineering, Dahe
Qin, member of Chinese Academy
of Sciences. Attendees also
include representatives from
National Development and Reform
Commission, the Ministry of Foreign
Affairs, Ministry of Environmental
Protection, Ministry of Water
Resources, the Ministry of Agriculture,
Ministry of Forestry, Chinese
Academy of Sciences, Chinese
Academy of Social Sciences, Oceanic
Administration, etc.

(Source: China Meteorological
Administration)
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EA Report Highlights that CCS Is

Needed for aSustainable Energy
Future: On May 12th, the International
Energy Agency (IEA) has published
the fourth volume of its Energy
Technology Perspectives report,
which concludes that business-as-
usual is not an option if we are to
transition to a “sustainable energy
future.” The report underlines
that Carbon Capture and Storage
(CCS) has a critical role to play in
decarbonizing the power sector and
energy intensive industries as well
as supporting energy efficiency. The
IEA has made clear that CCS is crucial
for decarbonizing large-scale fossil
fuel use for power generation and in
energy-intensive industry. The agency
previously concluded that in principle
this technology can reduce full life-
cycle CO2 emissions from fossil-fuel
combustion at power stations and
industrial sites by 65-85%.
(Source: the European Technology
Platform for Zero Emission Fossil Fuel
Power Plants)

2 B CHEBR TR
REEFRETF A2 HEW
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ERMERFEREGA, XRVEE
SRHER 60 {20,

CRiE: BEER)

.S. Proposed Clean Power Plan:

The U.S. Environmental Protection
Agency proposed on June 2nd that
the total carbon pollution from the
power sector should be cut by 30%
below 2005 levels. To achieve this
goal, the electric power enterprises
need to reduce CO2 emissions by
about 500 million tons a year. This
is the second round of emissions
standards released by the Obama
administration to control the growth
of greenhouse gases. The last was an
emission standard for passenger cars
and light trucks that requires to cut
greenhouse gas emissions from these
vehicles by 6 billion tons within their
service life in 2012 to 2025.
(Source: Science and Technology Journal)
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i Jinping: Promoting Energy

Production and Consumption
Revolution: On June 13th, Xi Jinping,
Chinese president and head of the
central finance leading group, chaired
the group’s sixth meeting which
explored the energy security strategy
in China.Xi stressed that in face of new

energy supply and demand structure
and new trend of international
energy development, it is essential
to promote energy production and
consumption revolution to ensure
national energy security,. He also
put forward five requirements: first,
to promote the revolution of energy
consumption and curb unreasonable
energy consumption; second, to
promote the revolution of energy
supply, and build diversified supply
system; third, to promote energy
technology revolution to drive
industrial upgrading; fourth, to
promote energy system revolution to
get through energy development fast
lane; fifth, to strengthen international
cooperation in all directions, and
ensure energy security in an open
market.
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K-China Cooperation on

Climate: On June 17th, the two
countries issued the UK-China Joint
Statement on Climate Change. Both
countries realize that they have to
work together to establish a global
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framework to take ambitious action
on climate change, which will support
the low carbon transformation efforts
in both countries. Especially, the
two countries recognized that Paris
Conference of the Parties of United
Nations Framework Convention on
Climate Change which will be held in
2015 provides a crucial opportunity
for this global effort. The two
countries must put more efforts in
building a global consensus to get
an agreement that applied for all the
parties, other legal documents or valid
agreed results approved in Paris. Both
sides stressed that it is very important
that all the countries report their
decisions before the 21st Conference
of the Parties in accordance with the
decision made in Warsaw meeting.
(Source: Xinhuanet)
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merican Edition of the Stern
Review Released: On June 24th,
a major bipartisan group, including
former New York mayor Michael
Bloomberg, former Secretary of US
Treasury Department Henry Paulson,

and two former U.S. Secretary of State
Robert Rubin and George Shultz,
issued an American version of the
Stern Review -Risky Business. The
report says that the United States is
confronted with a variety of major
economic risks caused by climate
change. These risks include coastal
infrastructure destruction caused
by sea level rise, the change of
agricultural production and energy
demand caused by climate change,
and the influence of high temperature
on labor productivity and public
health. Moreover, these problems
can be addressed through risk
management.

(Source: riskybusiness.org)
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he United Nations Released

a 15-nation Study of Deep
Decarbonization Pathway: The United
Nations on July 7th issued preliminary
findings from a 15-nation study
on ways to reduce global warming
through carbon emission reduction in
a bid to keep the world's temperature

below a 2 degree Celsius increase.
"The DDPP report is an effort to
demonstrate how countries can
contribute to achieving the globally
agreed target of limiting global
temperature rise to below 2 degrees
(Celsius),” UN Secretary-General
Ban Ki-moon said at a launch press
conference. He stressed that it is
feasible to reduce carbon emission
sharply, and global effort to deploy
major low carbon energy technologies
is a necessity. He said, the DDPP
report mainly focuses on three
pillars, namely energy efficiency, low
carbon generation and fuel replacing.
He expects that each country uses
different combination of methods
based on its own needs, resource and
emphasis, however, all the countries
should apply low carbon development
pathway.

(Source: Xinhuanet)
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(3&iE: The Green Optimistic)
he First EU CCS Facility Secures
Funding: On July 8th, the European
Commission awarded 1bln Euros to
nineteen private investors, who run
green energy programmes. Out of
the total amount, 300 mIn euros were
given to Drax,the operator of one of
the main coal burning power plants,
for their UK-based White Rose CCS
project. Drax in collaboration with
Alstom and BOC will jointly conduct
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the first one of this kind project in
the EU to construct a large-scale
coal power plant, which will be
equipped with carbon capture and
storage technology. Up to 90% of the
carbon emissions will be trapped and
transport via a pipeline to a reservoir
under the North Sea. The transport
and storage of carbon dioxide from
the plant is provided by the UK
National Grid.

(Source: The Green Optimistic)

Strategic Track outcomes of the
Fifth Round of the S&ED, held
in-depth discussions on major
bilateral, regional, and global issues,
and recommitted to the S&ED’s
role in deepening strategic trust,
expanding practical cooperation, and
constructively managing differences
to build a new model of relations
between the United States and China.
(Source: Ministry of Foreign Affairs of
China)
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he 6th Round of China-US

Strategic and Economic Dialogue
Concluded in Beijing: The 6th Round
of China-US Strategic and Economic
Dialogue was held in Beijing from
July 9th to 10th and produced
more than 100 specific outcomes
and areas for further cooperation.
State Councilor Yang Jiechi, special
representative of President Xi Jinping,
and Secretary of State John Kerry,
special representative of President
Barack Obama, chaired the Strategic
Track, which included participation
from senior officials from across both
governments. The two sides reviewed
the successful implementation of the
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CGRiR: ZERERER

orld’s Largest Post-Combustion

Carbon Capture Project Begins
Construction: On July 15th, the U.S.
Department of Energy — in partnership
with NRG Energy Inc. and JX Nippon
— announced that construction has
begun on the first commercial-scale
post-combustion carbon capture
retrofit project in the U.S,, the largest
such project in the world. The Petra
Nova Project will use this cutting
edge technology to help decrease
the power plant's greenhouse gas
emissions. Once completed, the
energy technology project wil capture

about 1.4 million metric tons of
carbon dioxide (CO2) annually from
an existing coal-fired power plant in
Texas. The captured CO2 will then be
used to extract additional, hard-to-
access oil from a previously depleted
field 80 miles away, safely storing the
carbon underground in the process.
(Source: U.S.DOE)
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ustralia Abolished Carbon Tax:

Australia's Senate of Federal
Parliament passed the bills relating
abolishing carbon tax on July 17th
with 39 affirmative votes and 32
against votes. This bill has already
been passed by the house of
representatives, indicating that carbon
tax is officially abolished in Australia
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after two years’ implementation.
The carbon tax was co-published
by Australian Greens and Labor
Party, and it came into effect in July
2012. According to the regulations,
Australia's 300 largest carbon emitters
must pay AU $24 (US $0.94) per ton
of their CO2 emissions.

The abolition of the carbon tax was
the main policy proposal of liberal-
national coalition during campaign,
and also one of the priorities when
they were in office. However, as the
majority votes in the senate were
controlled by the Labor Party and the
Greens, the ruling party failed in the
first two times to abolish the carbon
tax. In July 2014, with the formation
of a new senate, the ruling party
finally got smaller parties’ support
and abolished the carbon tax after
repeated consultations with the small
parties. According to request of the
major small party Palmer Alliance,
the abolition bill of the carbon tax
added some amendments that
required benefited large enterprises
to return all the saved carbon tax to
consumers in the agreed period of
time, otherwise they will face penalty
of up to 250% of the carbon tax they
saved.
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uropean Commission Closes Three

Cases of Infringement of the CCS
Directive: On July 24th, the European
Commission has closed infringement
procedures against Cyprus, Hungary
and Ireland. In November 2013, the
Commission asked these Member
States to comply with the Directive
on the geological storage of
CO2 (CCS Directive). These three
Member States have now notified
the European Commission that they
have taken measures to incorporate
the CCS Directive into national law.
The CCS Directive establishes a legal
framework for the environmentally
safe geological storage of CO2 to
contribute to mitigating climate
change. It aims to ensure that there
is no significant risk of leakage of
CO2 or damage to health or the
environment, and to prevent any
adverse effects on the security of the
transport network or storage sites.
The Directive lays down requirements
covering the entire lifetime of a
storage site, including the first
decades after its closure.
(Source: European Commission)
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Five of China's pilot carbon markets
completed compliance procedures
for the first year of trading: By July
25th, five of China's pilot carbon
markets have completed compliance
procedures for the first year of
trading.. Among them, Shanghai has
fully finished the compliance. Only
four companies in the 635 emission
controlled enterprises in Shenzhen
and 2 companies in Guangdong did
not complete their compliance on
time. No such information is available

on Tianjin and Beijing carbon markets.
(Source: China Emissions Exchange)
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henzhen was Approved as the
First to Let Foreign Investors Trade

Carbon Emission Allowances: State
Administration of Foreign Exchange
(SAFE) issued an official reply to
Shenzhen Branch of SAFE on August
8th 2014, approving foreign investors
participating in Shenzhen carbon
market, making Shenzhen carbon
market the first one open to foreign

investors in China carbon market.
(Source: China Emissions Exchange)

NEWS DIGEST

Autumn | 2014

Near

ZERO

Emission

I FHH

Sun ~ine

APEC 7074 THE THIRD SENOR OFFICIALS MEETING (SOMS]
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he APEC Third Senior Officials’

Meeting Closed in Beijing: On
August 21st, the APEC 2014 Third
Senior Officials’ Meeting closed in
Beijing. This officials’ meeting is the
last plenary meeting of senior officials
from all member economies before
the leaders' meeting week. It aims to
fully prepare for the APEC leaders'
meeting in November 2014.
(Source: Xinhuanet)

== RAERRBEE &N BED ccs
J LB ZKmEER (28/8) :
MEXFRARRR, B¥REN
BRZRAMRAEANE N HE
CCSIm B, HIFT 2015 FHE
BENZIE. BRIE5ERK 70% T{E
By cCS IREWE, B2 TH/RIAE
HMMEAIKIBATHIEE, LAEE
B D AL A IR R IR = SR HE.

I E SRR AL TR TE S
JEBREY Scotford ¥R &R BT
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BEHKkAHEFEE. GRIR: HiEL)
hell Fits Final Module on Alberta
Oil Sands' First Carbon Capture
Project (28/8): Shell Canada has
fitted the final module at the first
carbon capture and storage project in
Alberta's oil sands, the company said
on Wednesday, putting start-up on
track for 2015. The Quest CCS project,
now 70 percent complete, is being
built with funding from the Alberta
and Canadian federal government
to help mitigate greenhouse gas
emissions from the oil sands. It will
capture more than 1 million tonnes of
carbon dioxide each year from Shell's
Scotford upgrader north of Edmonton
and inject it 2 km under the Alberta
prairies into impermeable layers of
rock for permanent storage.
(Source: Reuters)
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China and the United States

Accelerate Collaboration on CCUS

Sarah Forbes
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—, AR TE R E 2 18 & A B9 CCUS
AEF®Yz L. EEXE, PERCUSEE
XZBRAETFSZAFECENEL ERATITHE
SUTHNET “SERR” MrER.

hina and the United States established eight new

pacts this July to reduce their greenhouse gas
emissions. Half of these announcements focused on
a single climate change mitigation measure—carbon
dioxide capture, utilization and storage (CCUS).

The announcement came just prior to the sixth
U.S.-China Strategic and Economic Dialogue, an
annual meeting where both countries discuss their
shared economic and environmental challenges
and opportunities. China and the United States
are among the world’s leaders when it comes to
CCUS research and development, and this week’s
agreements build on a long history of CCUS
collaboration between the two nations. In fact,
China-US partnership on CCUS has in many respects
now left the theoretical feasibility realm and entered
the “steel-in-the-ground” phase.

135 CCUS BN & 1R SE
A History of CCUS in China and the United States

EZER CCUS EIEEETBHEET.
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B RS ERM CCUS FARF A — NI =
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B, ™ E LR & R B2 2005 4.

X 7 [B]gY CCUS & 1E7E 2005 SFIF X FFiR
T
2009 &, BESEGEMAMEETFERILT

XFERERKEM RSP L, TP OLBE=ZN
FARKE, HP—NEFTFHERS CCUS,
2013 F 4 B, GERSKFHENSETHT
fE4R (CCWG) BIRRAL, RUFHT B T AR
S1EHEE ., 2013 FE 78, BEXRIETIER
FEAAIFFE M AR, €13E CCUS RIFITahZE
#. SF7 BEENEMESEIEPEEE
XREHE—INESHKE, BIEXEN
MBS EEUMIBE X, LUESFIHF
RUMEEB O ZEEE, XEMTHILRRIE

Collaboration on CCUS between the United States
and China is not new. Each country operates its own
ambitious R&D program, funding various aspects
of CCUS technology development—from laboratory
studies to large-scale demonstrations employing
world’s most advanced monitoring techniques. The
U.S. CCUS research program began before 2000, and
China’s R&D program dates back to at least 2005.
Collaboration between the United States and China
on CCUS also began formally in 2005.

In 2009, President Obama and then President Hu
Jintao established the U.S.-China Clean Energy
Research Centers, with one of the three centers
focused on coal and CCUS. In April 2013, the Climate
Change Working Group (CCWG) for the Strategic
and Economic dialogue was established to deepen
and extend large-scale, cooperative efforts. And in
July 2013, the two countries committed tonew action
initiatives across five sustainability issues, including
CCUS. The MOUs signed this July bring U.S.-China
partnerships to another level by pairing projects in
the United States with similar projects in China so
that companies and research institutions can share
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information that helps each other solve operational
problems. Such collaboration can help spur CCUS
innovation in both countries and accelerate the
demonstration and early deployment phase of CCUS
globally.

FHY CCUS fk X &
New Partnerships on CCUS

AMERN LR SMANUEE T —RIL, BEENT:

A series of agreements were signed between companies and research

entities, including the following:

o rh[E LA FEREBEMZFIE S EE Summit
B HERREEHITE TE LB ARMEBE
B EES BT (GCC) FCCUS/ 3&1k
AimFR (EOR) HI&1E

o BFAEKAMAT., ESHIERATS
mHESERITAFEEEMRILFITE A
gEIERTE (EOR) &1E

o LIFAEMREREAREZESESHI M
NEFT—N 350 k=R IPRRE EH
CCUS BT RIHITEIE

o HF;mA (dAK) SEEEXFRE
E—NKE (4100 A S 1Li%)
CCUS /RIElin B (BRIG fE 1S FnsE MR
B EHITEE

® Huaneng Clean Energy Research Institute
and Summit Power Group LLC agreed to
collaborate on clean coal power generation
technology (IGCC and CCUS/EOR)

® Yangchang Petroleum Corp. Ltd, Air Products
and Chemicals, and West Virginia University
agreed to cooperate on a clean fossil energy
demonstration in northern Shaanxi (EOR)

® Shanxi International Energy Group agreed to
work with Air products on a feasibility study
for pairing a 350 MW Oxygen Combustion
plant with a carbon dioxide capture utilization
and storage (CCUS) demonstration

® Shengli Oilfield (SINOPEC) and the University
of Kentucky agreed to cooperate on a large—
one million tons of CO2 per year—CCUS
demonstration (post-combustion capture and
algae)

CCUS: AHEEATEMMIFER TI?
CCUS: Ready for Prime Time?

ENMASEMEREET CCUS HEARRE]
LBHMEF IR A ANVRBE D SATEHE
HEZRZE, XBURTE—HAME CCUS I
BHI I AR BT % 20N B N3 SR
.

WFEANEEXEMPEEEX LR, EHA

Everyone wants to know when power plants
equipped with CCUS technology will start providing
electricity for people. The unsatisfying answer is
that it depends on the success of the first batch of
large-scale CCUS projects, as well as how serious
governments are about tackling climate change.

Many are looking to the United States and China for
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answers to these questions, as the two countries are
furthest along with their own CCUS development.
According the Global CCS Institute, there are
65 CCUS projects in various stages of planning
and construction worldwide, with seven already
operating. The United States leads global
development, with 19 of these large-scale projects,
and China comes in second with 12.

Power plants equipped with CCUS in Mississippi and
Saskatchewan are scheduled to come on line in 2014,
but CCUS efforts aren't limited to power production.
In the United States, there are CCS projects taking
place at a variety of industrial facilities including
paper mills and ethanol production facilities. A
hydrogen production project in Texas, for example,
just captured its millionth ton of CO2. And according
to the U.S. Department of Energy, projects they've
funded have already captured and stored nearly 7.5
million tons of CO2 through federally funded public-
private partnerships.

In China, collective investment in already-operating
CCUS demonstrations[ totals more than CNY 7.6B—
not including GreenGen, which adds another CNY
9.9B. GreenGen’s CCUS aspects are targeted for
2015. These already-operating demonstrations have
resulted in capture of about 270,000 tons of carbon
dioxide per year , utilization of more than 120,000
tons of carbon dioxide per year, and storage of
100,000 tons of carbon dioxide per year.
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The Future of CCUS

fEEREMNSEAS, RS ANIELE
RZESETHNEN, XEARNAEFE
mLEH. RimRKEMHAR. AR MR CCUS
R RSEAE — RN EFEMEE, ™
i&%%—ﬁﬂﬁ%%%%-%ﬁ%ﬁ%ﬁ
Ay N

AR CCUS FATHASBE, FEE
BRI A5 M DR ARG mE T
ELEMNAENERERLZ. RIEETFEEE
HIREESRAMNERS—XBRIILS. &
m& WHE, CCUS HHEIEAEMMNAR R H
BIEEBEIRRREENERBNEE
F.

As temperatures continue to rise, communities
around the globe are feeling the effects of climate
change in the form of sea level rise, extreme weather,
and heat waves. CCUS will only be able to contribute
towards a low-carbon world if demonstration and
deployment is accelerated—not just in China and the
United States, but globally.

Scaling up CCUS to power plants around the
world is going to require greater collaboration and
information-sharing on how to both effectively and
economically deploy the technology. The MOU
signing held recently in China is more than just
another photo opportunity. It is evidence that the
CCUS discussion is shifting from collaborating on
projects that are possible to collaborating on real-
world projects that could soon be operating.

Sarah M. Forbes has been a senior associate at the World Resources Institute (WRI) since May 2008.
Sarah leads the technology consortium within the climate and energy program, managing the WRI
initiatives on shale gas and carbon dioxide capture and storage (CCS) in China.
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XRERSIESIERESEREN
Outlook & Policy Recommendations for
U.S.-China Collaboration on Energy and Climate Change

/ .
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Hongfeng Xu
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PREIFFR R, TEMRAEA
hgERSSETHLEE.

Dr. Hongfeng Xu is an Associate
Professor at the Institute of Russian,
Eastern European and Central Asian
Studies, Chinese Academy of Social
Sciences. Her research mainly covers
U.S.-China cooperation on energy
and climate change.

kb ERE B R SIRFUE S RERE

AL EmEB R
—. &fEEk
& ) B B RBFT HES) @) 3t 75 BURT &
B BIHRGL. DRI E/EER DT,
AKILE, MEHEXSIER~mFERRE
RELENESERERAEN, RES
ZEERAZHBUFHENE L ABRT T
D, AT HEERRKMIMEEBSFH
EZHILY, hEmEFSEREWLS
TERYE R S M [E BURF B9 3 35 D FIAE X
BR, EMEEREBLERE, BEE
BRI AR, ARSI REKE
WK, MERBRSEHUZ.
—. &1ESuE.
MAEPEMTHEN: HESREMEE
RERHE SEERMN. WBEFMBSH
7. BRAMIEEN. RESEFEES
= SRBRH—DRGHEE.

AREEERHHAE:

o AEPRBATIETBUBERNE, B 2020 &F/5
mESEHMBRERRE, A “BEEE” &
HER RS R .

o thlE1E. g “SUIRZELFZRM” 17BN

o HIEHRFANEXEIE. FIANEMANNE
REUFIRRSE B & 1, WRRR Tl $@ kPR st 4L An
A ES R

o ‘[ BOMMSBUFENTEE.

o (RIS E1E,

o IEEMHINNMALEER SmILE S TEIEE.

.

ok Credit iStock Photo/Thinkstock — (nhpr.org)
SOURCE: Credit iStock Photo/Thinkstock (nhpr.org)

1

UK-China (Guangdong) CCUS Center

Autumn | 2014

Near

ZERO

Emission,

UL FHK

=. ATEERREE.

ARPERETBERERSIENEFEER
JLEFEERERRE: 1. HRARRBRER LA
AT 20 MERELE RN ZIREM;
3. BRIHBMMIAT K. LB LIRE, K

KMERBEREREIEER: 1. KMHEE; 2
REE; 3. HEHIFRREE; 4. HREEM; 5. HE)

Pk

/9. BEREIW:

1. RESEEAGE, MEESORAIRTE
T i8S RO BRI IARE B EL. (ot
AHMAERMEERAEKRE, ERKN ‘&
BE” BAFRHNERSIRRFIP, hER
Ew e ARARENRHIERXIESR,
MERVEMST MR, BREEREZ,
FHMEAH—HEE.

2. BEENBRAKREE. RARRBAEIIZE
ERESE @ 7~ mAiEIERE R~ m

. Ll ! .

I

T 3

—— | v

_E -

— P =

| SRIE | '

: : =

r - | ¥

: : =

— F =

: :
EE

Mg, <EREHE—RINEERE
IR & EIBA, BRI FEEBART % |
e, T AIHEARESIERAIENER.

3. EINWHREERIF. FE~mFAE
KIRFAZH BB ARERKEES
BETN—IED, XEXPEFBSES
mMBEIRRER T IANF RS Hmi8yl. E
R SE =l FE R REIR~ il =4t T
MR R, BoBERIBSEREHITE
SR
4. EMmIHALNEIZH. FEME R
SRS EME SRS IEEEHBARIT
HFEHEn), RREBRIGBETHEDNZHEE
AmAER, KA, NMizEhHANGEE
SR~ mh A AE IR IR T AR R
iR, ITanfl@E RYCR e, BTG €
R KMIMBFBOREG, EEMAT
AbiE, FTIESTEEBRZE SN IZR AR
EBF T —LHEEER.
5. AAEZEHRERZENGIEEN. 2
HERARRSIZ = @AFFREIR~ R —
REBEETT, 2BREEYRE. 2R
APHREARFHEAZARME, T
ZERAXENEERARESIERIPER
EEZ2#EmE, NtHEHPEEREZE
Mg LRMGE . I, FTLUR
WHRERE “GELETE SEE
e
6. AEIRERBTEIERENFRZ
REREINE. XEEFRMALEFREX
MEERSCIRERG, BB TRES
WE, WRABEER. FIFER. T
BE. BERRARFRAHE, XELHE
R ERIE RN AT RIS A P &
BETEXEZEMNERH. ETRARKRHKAE
ARSE = mh IR ERERT AT S
PHVREMRIER, FPEALESEXE
25, BasEERMEAZIR, #EZ
ElZRREEFRERSLIE, HITEFHR.
BTN ERX. EEEZREREE
=RES. EUNEK, BFELRFE,
A E ERMEEL NI TES
B1F. o, BWAEDRFFRERIRETR
LRI R EFIERERIK S MR SLIR
=", AREENSEEHERAKRIERE
RERRAM L EIEREERTFAMRE.



1

UK-China (Guangdong) CCUS Center

Autumn | 2014

Near

ZERO

Emission

I FHK

7. el TEAREE. Baldx
SR mAE R mEERPFEBRE
fE. Mtk UREFEE, BEEREIH
'R, RERSFEFRAXNEM~RFTXR
BHmEI, ke, KX REAKS
HXEM~RITATERARHAMBRE,
ELGE, FEBETURTEIE, KRR
W ILRENZR, DHAR, URIT LS

Bo

8. B “MllERIAFEE” . BNFEPER
EFTg) “SIRTHMBRR TEENT,
By “tRllEkHEEE” , AMERIME]
Rk RIBR RS SFFMER, FEERED
BHERSPERE. HEER, ULETk
SeE N IRE SRR 5 H I T .

9. ERESIEREUTIFHEERTER “TH
FHEER” . ZANEBEEETERABES
lE=miEEeR~mmEl A ATER, R
BRIV TESK, RRHIREREN, G1F: &l
ZRAZE. e~ L RAFNIHRE,
HMEZERGERNERE, EHEITIFHE
FEBK RS WIRIE R EMBEREIL
10.  FIE & 1FEH R BT = E R4 e 75 5
FREE#EE. PEREZHRNSIEELTE
HRERAEEESPEDPREMFER, BN
KHIE, PREMNSEBREZLFESR
SLERE MG BAFRRITHEEL. BT
— B R NS 5 M E M 75 B = H 89 55 5K
&1, BRTIARN “GaaERAE" S5 “R
BRI S EERSN, R “ReEn”
X E1E. “KERETEL R B EE “E
MIRREREZ R X EEFHrt S AT
EIERR.

here are various features of cooperation between

the U.S. and China on climate change and clean
energy development in the future:

I. The collaborative agents.

In the coming years, the cooperations between
enterprises which are related to climate products and
clean energy in these two countries are expected
to become mainstream. Moreover, the cooperation
between these two countries in the field of climate
will be ultimately promoted by the market instead
of the governments, as the methods of cooperation
are transforming from being promoted by the
central government to cooperation between local
governments, scientific research institutions and
enterprises. The progress of cooperation of clean

energy enterprises in these two countries is closely
tied to the support of both governments and whether
or not related policies and regulations can be
updated in time, and if those policies and regulations
can be explicitly predicted and sustainable, because
of such limitations as technological bottleneck and
high cost.

Il. The collaborative fields.

Five fields will be carried forward, covering heavy
trucks and other vehicles emission reduction; smart
grids; carbon capture, usage and storage; energy
efficiency of buildings and industries; and sharing
information of greenhouse gases, and HFCs.

Collaborative focus in the future will be as follows.

® Through intensive policy dialogues, the two central
governments will come to an agreement on the emission
target of greenhouse gases after the year 2020, in
preparation for the “Post- Bali” emission reduction
arrangement.

@ Collaboration in the forestry sector. The action proposal
of “Climate Change and Forests” has been added.

@ Related collaboration in the field of clean coal, such as
cooperation in the energy efficiency and in the carbon
intensity between the two nation’s regular thermal
plants , and cooperation in fuel conversion of coal-fired
industrial boilers and in the efficiency of boilers between
those plants.

® Partnership cooperation between green ports.

@ Partnership cooperation between low-carbon cities.

@ Collaboration in the clean actions of non-road motor
vehicles and matching diesel engines.

Ill.Cooperation in the field of renewable
energy.

The cooperation in renewable energy between the
two countries in the future mainly depends on the
following factors:

1. Cost feasibility which will be decided by
technological breakthroughs;

2. Resource endowment of renewable energy of
these two countries;

3. Household consumption and the market capacity.
Based on the factors mentioned above, the focus of
cooperations in renewables between the two nations

falls on areas such as solar energy, wind energy,
biomass energy, smart grid, and electric vehicles.

IV.Policy suggestions

1. In the field of greenhouse gas emissions
reduction, the two countries should come to a kind
of tacit understanding through bilateral dialogue,

1

UK-China (Guangdong) CCUS Center

Autumn | 2014

Near

ZERO

Emission

I FHK

before global multi-lateral negotiations start. As
two main greenhouse gas emission sources and
prominent energy consumption powers, it is almost
inevitable for China and the U.S. to be the focus of
emissions reduction responsibility and emissions
reduction target. It is necessary for these two
countries to communicate intensively and come to
an agreement in advance.

2. Pay more attention to technological cooperation.
To a fairly degree, technological breakthroughs are
the deciding factors of products and markets of
climate, environment and clean energy. Since the
U.S. owns the first-class clean energy technological
research teams it is advisable to ensure that
advanced technological research, demonstration
and promotion are the focus of climate and energy
cooperation concerning between China and the US
in the near future.

3. Proper protection of domestic market. As the
liberalization of the environmental product and
service trades will be a difficulty in the two nation’s
cooperation, the United States is desperate to open
the China’s climate and clean energy products
.Neverthless, China's domestic enterprises producing
climate products and clean energy products are
still in the early phase of development it is, at the
present, necessary to take appropriate measures to
protect them.

4. Attaching importance to the market mechanism.
At present, the climate and clean energy cooperation
between the countries was mainly driven by the
governments, but in the future it needs to be
promoted by the market instead. In the long
run, market mechanism should play a key role in
deploying resource of good qulity in climate product
and clean energy product market. And discussions
on how to, by such policy incentives as tax relief,
subsidies, financial support and tariff preference,
to effectively motivate enterprises, and to build up
an integrated green industrial chain should be the
core issue of cooperation between the two nation's
governments in the future.

5. The cooperative potential of villages and
towns should be fully harnessed. Due to inherent
advantages in biomass energy and distributed
solar energy development, villages and towns are
regarded as a large potential market of climate
and clean energy products. It is worth considering
exchanging the U.S. advanced climate and clean
energy technology with China’s broad village and
town market, so that china’'s green industry in
villages and towns can be drivened. Furthermore, the
pattern of “Green Villages and Towns Partnership” in
both countries can also be discussed.

6. The national-level clean energy laboratories should

be establishmented, which can be subordinated
to the National Energy Administration. The 28
laboratories, which are subordinate to the largest
energy laboratory system in the world under the
leadership of Department of Energy of the Untied
States, have played significant roles in the innovation
and breakthroughs of clean energy technologies,
including renewables, clean energy, and energy
conservation. On account of the decisive role of
technological breakthroughs in future climate
and clean energy product market competition, it's
necessary for China to establish a national-level
clean energy laboratory, by integrating experts
and technological sources across the nation, as has
been done by the U.S.. Since a significant number of
U.S. national energy laboratories have gained rich
operational experience over a long period of time,
some kind of cooperation between the two countries
in this field can be considered. In addition, it's
necessary to establish the China-U.S. Clean Energy
Laboratory, which can be subordinated to China-U.S.
Cleand Energy Research Center . Such national-level
clean energy laboratories can provide a powerful
platform and direct channel for advanced climate
and clean energy technologies research between
both countries.

7. Making fully arrangements for the green industrial
chain in advance. At present, climate and clean energy
products in both countries mainly concentrate on
policy cooperation, R&D, and production. However,
with the development of the green industry, there
will be more demands for green financial products.
Therefore, such financial products and markets
as carbon finance, carbon exchanges and carbon
futures should be arranged and expanded in
advance. In this regard, China and the U.S. should
strengthen cooperation and exchanges in such fields
as capacity building, market expansion as well as
industry supervision.

8. Establishing the Forest Carbon Partnership Funds
. It is advisable to establish the Forest Carbon
Partnership Fund under the Climate Change and
Forests Action Initiative recently launched by both
China and the U.S.. Such a Forest Carbon Partnership
Funds can provide financial support and incentives
for the two countries’ forestry development, and also
can connect with other carbon funds and carbon
exchange market across the world.

9. Establishing the Business Advisory Council in
the framework of the China-U.S. Climate Change
Working Team . The council should be comprised
of enterprise members producing climate and clean
energy products, and should reflect the needs of
enterprises, put forward suggestions, including how
to solve problems of enterprises development,
how to offer a favorate industrial and commercial
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environment for green industry, and how to
overcome green trade barriers ets. In addition, the
council should submit consulting reports and policy
suggestions to the both party's working team and
ministerial meetings at regular intervals.

10. The cooperation between the two countries
should be gradually shifting from central
government to the local governments. Currently
China-U.S. climate and clean energy cooperation
mainly concentrate at the central government level,
but in the long term, cooperation policies of the
central governments need to be implemented by
the local governments. So we advise that pragmatic
cooperation between China-U.S. local governments
should be strengthened . In addition to existing
Green Pertnership, Low Carbon City Pertnership, the
both countries should discuss other new kinds of
local government cooperation pattern, such as Green
Port Pertnership, Solar Energy Demonstration Towns
and Villages Partnership, and Biomass Demonstration
Towns and Villages Partnership.

PRk (kaSan.ba)
SOURCE: (ka5an.ba)
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ZERSIERIEIR?

How Did President Obama Build the Climate Consensus?

/-—
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Xingshu Zhao
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Dr. Xingshu Zhao is an Associate
Professor at the Institute of American
Studies, Chinese Academy of Social

Sciences. Her research mainly covers
climate change and national security.
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AR LT,
ince the 1990s, climate change has been challenged and questioned
within the United States. The voice of the opposition is largely related
to three basic questions: Does the global warming really exist? Is climate
change mainly caused by human activities? If so, what should the United
States doand at what cost? Debates around climate change in the
United States show that all circles in the United States, from academic
research conclusions to policy analysts proposals, and to congressional
hearings debates, are far from consensus around the above three
questions, which has seriously hindered climate actions in the United
States. Since 2009, the above situation began to change.

The issue of climate change has
been an area that Obama has
been dedicated to taking action
on. After he came to power in
2009, Obama realized that the
most urgent task facing the United
States is to build up consensus
around climate change. The
Obama administration, however,
has a long way to go in terms
of building concensus amongst
scientists and policy makers
respectively in the United States..
Overall, Obama did two key things
to lead all circles in the United
States to form the consensus
around climate change. The first
is to creat new knowledge in
scientific research, the second is
to cultivate consensus in policy
practice.

The third "National Climate
Change Assessment Report”
released by the White House in
May 2014, should be considered
the most important work for

PRI (xilu.com)
SOURCE: (xilu.com)
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shaping US climate consensus. The report agreed
with the conclusion in AR5: the globe is warming
and it is mainly caused by human activities. The
report well answers the first two of three questions
mentioned above. The report explores the
significant influence on major US economic sectors
(including water resource, agriculture, forestry,
energy, transportation, etc.) by climate change, as
well as analyzes the serious impacts on different
geographical areas caused by climate change, which
provided the solid scientific evidence for various
states and local areas to adopt specific climate
actions. It took more than 300 American experts four
years to complete this report and it was reviewed
extensively by experts inside and outside US . It is the
most comprehensive, authoritative and transparent
assessment report on US climate change impacts,
and the way of organizing and writing the report
makes the process of shaping climate consensus
more objective and believable.

Besides building scientific climate consensus, in
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practice, Obama also regulates carbon emissions
through adjusting and revising existing federal
government laws and regulations sector with the
method of "breaking up the whole into parts”,
because the power of the executive agency has been
endowed by the constitution. Specifically, Obama
divided the large system of US carbon emissions
into small units and then set up independent
emission reduction or energy efficiency targets for
various economic sectors. For example, the Obama
Administration, on the basis of the Clean Air Act,
plans to regulate the greenhouse gas emissions
from motor vehicles, coal-fired power plants and oil
refineries. The method of "breaking up the whole
into parts” not only overcomes barriers to consensus,
but also show a scaling effect by promoting new
advances, . The advantage of this method tobuild
climate consensus is that it highlights the role of
the federal government in protecting the public
health by monitoring and regulating the traditional
large polluters, , which further strengthens the
American public support and identification of the
climate change related policies and institutions.
Thus, building climate consensus intentionally has
been hidden and shifted as the consequence of an
independent choice by the American public.

Obama’s efforts to build climate consensus has
achieved initial success. The Pew Research Center’s
survey shows that, in recent years, although
Americans who believe climate change is caused by
human activities has not became mainstream yet,
the proportion of American’s view on climate change
is happening and the proportion of American’s view
on human-caused climate change have grown . A
policy must be supported by the public, at least
understood and concerned by the public, otherwise
it will inevitably fail. US carbon dioxide emissions
have declined significantly during the presidency
of Obama, falling by nearly 12% between 2005
and 2012 Under the trend of constantly deepening
climate consensus in the United States, it is expected
that Obama will have a positive attitude in climate
diplomacy and international climate talks.
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A Review of the First Public Private Partnership
on Environment Goods and Services (PPEGS) in APEC

0148 B 11 H, XK FEEHLA (APEC) F—RIF

BEmERZFAMRERXRNESNEILRBHF. KB
APEC 3T 20 M2F A FIH A E ZRE LR 90 ZHABATE 51
W FHMERFESM TN EEFESSRRREE
SWHNBREBA S . FRXIIES R APEC i [X ] H
EFEERIFENR SR TATE, £ 2014 F APECEZRE
ESWNN—FEERIN, LR APEC AFGERABAEZASHIE
Y APEC AR = M 5 AR 55 A FAIK B X 1E S B B B — XX 1ETE
&, E2OTIERASTE 11 AEIREITH APEC GisAFE
EXRIWEEEAL.

he first Public-Private Partnerships Dialogue Meeting for

Environmental Products and Services of Asia-Pacific Economic
Cooperation (APEC) was held in Beijing on August 11, 2014. More than
90 government officials, business leaders and experts and scholars,
from nearly 20 economies and other nations and organizations,
attended the meeting. The theme of the dialogue is to promote
renewable and clean energy trade and investment across the APEC
region. It is the third Senior Officials’ Meeting of APEC in 2014, and it
is also the first Public-Private Partnerships Dialogue for Environmental
Products and Services platform which was approved by the Trade and
Investment Commission of APEC. The core work of the Public-Private
Partnerships Dialogue for Environmental Products and Services of APEC
is to lay the foundation for the APEC Leaders' Unofficial Meeting which
will be held in this November in Beijing.

SHEHERN & SRR~ To Promote RCE Trade and
S5 5%& Investment
The meeting aims at preventing

Y AR\ A Ry
ZIK/T\’%‘I)E(‘E'ELF_EJJ A_:PEC‘ iﬂj'!Z and reducing the trade and
NFAINF AXF1E, FABGFIR investment frictions in the
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=AM B 5 519 g g, (RCE) product field, promoting
(R FER ARG EFikT fand faC|I|tat|ng.th§ REC tradg and
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WRERREAR. SS&E5F industry to develop healthily
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S H S LA Clogue 1 the APEC region
H &R USSR w Sy
in%RC,E_E’JJE,%*Xﬁs RS and energy officials, industry
EBBEITTRANMITI®. L |caders and scholars from various
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S

Bo Wang

TR, BL, WINEFREKXER
Hi%. ERRREFMRAESE
Bric, FISSER. APECIHBME], +
EMRnFEAERSIERFISEE,

Dr. Bo Wang is deputy director of
the Institute of Global Low Carbon
Economy at University of International
Business and Economics. His research
mainly covers climate negotiation and
international cooperation.
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Dr. Hengwei Liu has worked on energy,

climate and innovation policy in China,
Saudi Arabia and the United States.
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on thorough discussion around the topic of
"promoting RCE trade and investment in the Asia-
Pacific region". Experts and scholars conducted in-
depth analysis around the background, present
situation and future trends, of RCE trade and
investment in the Asia-Pacific region and the roles
of government and private enterprises. Government
officials and industry representatives discussed the
following topics adequately: 1. How to promote
RCE trade and investment and dissemination
of technology by policy innovation; 2. How to
strengthen coordination and cooperation on
subsidies and fiscal and taxation support policy of
RCE products within various economies to prevent
and avoid trade frictions; 3. How to promote RCE
trade and investment through means of public or
private dialogue, such as the second rail dialogue
(coordination and communication between
enterprises and associations); 4. How to unify RCE
products’ quality certification standard, lower the
cost of cross-border RCE trade and investment, and
improve the quality and reliability of RCE products in
the Asia-Pacific region.

To Remove RCE Trade Barriers

According to the consensus of the meeting, the
APEC trade and investment commission passed
the APEC Declaration of Promoting Renewable and
Clean Energy Trade and Investment which was put
forward by China during the third meeting in 2014.
The declaration proposed that APEC members
agree to the following: take action to promote the
establishment of an open and transparent RCE
market, by opposing all forms of protectionism and
trade barriers and strengthening the cooperation
on the monitoring and resistance of trade
protectionism; strengthen the coordination and
cooperation between the economies, by promoting
understanding, building mutual trust, and preventing
the frictions in the field of cross-border RCE trade
and investment by holding regular public-private
dialogues; ensure the support and incentives from
the governments of various economies on RCE
(environment) product and service projects are
transparent and open in line with the WTO rules;
promote the coordination and cooperation of RCE
industry trade and investment between the relevant
laws and regulations within APEC economies, by
studying ways to establish industry standards
and certification systems, promoting RCE trade
and investment and improving product quality;
strengthen the protection of intellectual property
rights of RCE industry and support RCE scientific
and technological innovation; encourage various
economies to cooperate in the field of RCE science
and technology; strengthen the cooperation with the
private sector and academia, arouse the enthusiasm
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and power of the various stakeholders to promote
the policy innovation of APEC economies in the RCE
industry, and promote the development of the RCE
industry.

To Reduce RCE Costs Through Cooperation

Following APEC's decision to “rank wind power
equipment as an environmental product list on
the third leaders meeting in 2014 and reduce the
applied tariffs for these products to 5% or below
5% by the end of 2015”2, it combined energy and
environmental problems and unified trade and
investment with the environment and development
organically, overcoming the problem of mechanically
isolating or opposing trade and investment with
tackling climate change. Since the beginning of
the climate change negotiations in the 1990s,
some politicians understood emission reduction
responsibility as a zero-sum game and bargained for
their responsibilities and obligations, even quarrelling
with each other fiercely. Meanwhile, in the field of
international trade, some countries and economies
with their narrow individual interests added various
barriers on renewable and clean energy products and
services that can reduce greenhouse gas emissions,
which is objectively not conducive to emissions
reduction and is against the grain of the common
mission of mitigating global warming.

The development practice of renewable and
clean energy has proved that the liberalization of
international trade and investment greatly promoted
the reasonable allocation of global resources,
improved the scale effects of wind power and solar
energy and significantly decreased the cost of
technological innovation. Since 2008, the cost of
solar thin film fell by 20% as the cost of wind power
equipment reduced by 29%.

The meeting incorporated renewable and clean
energy products and services into the category of
environmental products and services which will lay
the groundwork for a new round of negotiations
around environmental products and services listing
in the future, further reduce and derate the tariff
of RCE-related products and services and will
further reduce the transaction cost and promote
the development of the RCE industry. The further
development of the RCE industry greatly promotes
the improvement of energy structure, reduces
the proportion of fossil energy in the energy
consumption mix and radically reduces carbon
dioxide and other greenhouse gas emissions, while
still meeting the demand of basic energy needed for
human social development and realizing sustainable
development.

Another important consensus of the meeting is to
strengthen coordination and cooperation on the
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national governments’ support measures of the RCE
industry. On the one hand, stakeholders believe
that the governments’ incentive policies on the RCE
industry are very important for the development of
the RCE industry; on the other hand, stakeholders
believe that incentive policies should be consistent
with the WTO rules and should be transparent and
open. Through these two elements, trust can be built
and a fair and just market can be established, helping
to prevent RCE trade frictions.

Another meaning of the meeting is the
establishment of a communication mechanism
between policy makers, industry leaders and experts,
and scholars. The institutional arrangement of
public-private dialogue of the meeting provides an
effective platform for the RCE industry and trade
and investment policies for future innovation. The
trade and investment policies officials from APEC
economies’ governments can discuss specific issues
in the development of industry with RCE industry
leaders face to face, thereby making the goal of
decision-making more clear and measures more
effective. An interesting phenomenon of the meeting
is that the developed economies-based RCE industry
have the maximum opposed voice and the most
persuasive arguments against the anti-dumping
investigation from U.S. government for the Asian
photovoltaic solar products. As global economic
integration further deepens, especially the rapid
development of emerging economies in recent years,
the division of labor and industry layout in the global
value chain is more complicated, and the nationality
properties of multinational enterprise are increasingly
difficult to determine. This makes the traditional
trade protectionism increasingly unpopular, as you
can hurt others but also hurt yourself. Enterprises, as
the representative of the most advanced productive
forces to dialogue with the trade industry policy
makers, are the direct driving force to promote
policy innovation.

APEC as the economic cooperation forum with the
most perfect mechanism, the highest level, and the
biggest impact in the Asia-Pacific region, has made
important contributions in promoting regional
multilateral autonomous areas of cooperation
in trade and investment since it was founded in
1989. Currently, in addition to APEC, other global
multilateral economic organizations, including
the WTO also failed to reach an agreement on
environmental products and services list of tariff
concessions. In view of the consensus of the APEC
economic leaders on the environmental products,
trade and service and the liberalization of trade and
investment, and RCE as an important content under
the item of environmental products and services,
there are reasons for optimistically looking forward
to APEC including more RCE products and services in
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he new round of tax reduction listing negotiations
for environmental products and services, thereby
boosting the further development of RCE industry
and becoming the demonstration of globally tackling
climate change and sustainable development.
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China’s Climate Change Efforts
Needs to Focus on Non-CO2Z Mitigation
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Dr. Lancui Liu is Director of the Center for
Climate and Environmental Policy, Chinese
Academy of Environmental Planning,
Ministry of Environmental Protection.
Her research mainly covers climate and
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on-CO2 greenhouse gases (GHGs), such as
methane and nitrous oxide, have the advantages
of lower emission reduction costs, show a significant
short-term emissions reduction effect, and have less
impact on economic development. Due to these factors,
reducing non-CO2 GHGs is a field of priority and major
pathway for countries such as the EU and Japan to
meet their targets of Kyoto Protocol. However, China
pays little attention to non-CO2 emissions due to their
insignificance in volume compared to CO2 emissions.
In view of this, this paper presents some suggestions

environmental strategy & policy.
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aimed at China’s non-CO2 GHGs emission reduction.

1. The Significant and International Trend of
Non-CO2 GHGs Emission Reduction

(1) The short-term emissions reduction effect of non-
CO2 GHGs is significant. CO2 is relatively long-lived,
will continue to cause warming for hundred years,
whereas some non-CO2 GHGs, such as methane, are
short-lived. However, the global warming potential
(GWP) of non-CO2 GHGs is dozens or even tens
of thousands of times than that of CO2. Therefore,
reducing non-CO2 GHGs emissions is essential to
achieving global temperature control in the short-
term.

(2) Social and economic impacts of non-CO2 GHGs
emission reduction are less than those of CO2
emissions reduction. Non-CO2 GHGs mainly derive
from a few industrial production processes, such as
fossil energy exploitation, agricultural production,
waste disposal, refrigeration, and aluminum and
magnesium production. There are fewer sectors
impacted by non-CO2 emission reduction compared
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to CO2, and the cost and social and economic
impacts of reduction are less.

(3) The United States, the European Union and
other countries successively formulated mandatory
reporting systems which included non-CO2
greenhouse gases. The US "Mandatory reporting
of greenhouse gases: Final Rule”, which took effect
on January 1st 2010, clearly put forward the specific
calculating methods for non-CO2 emissions and
required the submission of an annual report on
GHGs emissions, including non-CO2 GHGs in the
measurements. The EU Commission "601/2012
Greenhouse Gases Monitoring and Reporting Rules”
came into force on January 1st 2013, requiring the
monitoring and reporting of CO2, PFCs and N20.

(4) Non-CO2 emission reduction has become the
primary field for developed countries to achieve
the emission reduction targets set in the Kyoto
Protocol. The total GHGs of 27 member states of EU
decreased by 18.37% from 1990 to 2011, in which
non-CO2 GHGs such as methane, nitrous oxide,
sulfur hexafluoride, and perfluorocarbon dropped
35.04%, 35.91%, 41.36% and 82.32% respectively.
In Japan these non-CO2 GHGs reduced 36.72%,
31.49%, 95.72% and 46.80% respectively, equivalent
to 61.30% of the CO2 increment during the same
period.

2. The Emission and Control Status of China’s
Non-CO2 GHGs
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(1) China is the largest emitter of non-CO2 GHGs
in the world. According to the Second National
Information Bulletin of Climate Change of the
People's Republic of China, the non-CO2 GHGs
emission was 1.492 billion tons of CO2e in 2005,
which was 27.41% higher than the CO2 emissions of
Japan in 2010, the top fifth emitter. In 2030, China
was the source of 28.54% of global non-COO GHGs
increase compared with the emission level in 2010,
and future trends project that it will remain the
largest non-CO2 emitter with the share of 17.14%.

(2) Non-CO2 GHGs emission control has not
been included in national greenhouse gas control
objectives. The “Twelfth Five Year Plan” and 2020
greenhouse gas control targets are limited to carbon
dioxide emissions per unit of gross domestic product,
fell by 17% and 40%-45% respectively. Furthermore,
neither intensity reduction requirements nor total
control targets have been included. Current research
which focuses on carbon dioxide emissions peak,
have no regard for non-CO2 GHGs emission and
their influence on total GHGs emissions.

3. Suggestions on Promoting China’s Non-
CO2 Emissions Control

(1) The control plans for China’s non-CO2 GHGs
should be formulated as soon as possible.
Formulating the short-term and long-term plans
and targets for non-CO2 GHGs emission reduction
involves their costs, technological maturity levels,
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and emission reduction potentials. Some key
suggestions to confirm regulation scope and targets
are to give priority to hydrofluorination emission
reduction during the “Thirteenth Five Year Plan”
period; to consider the emission reduction of
other fluoride gases and the methane from energy
exploitation, landfill treatment and poultry breeding;
nitric oxide from industrial production, and methane
and nitrous oxide from industrial process step by
step after 2020, to confirm regulation scope and
targets in stages.

(2) A non-CO2 emissions mandatory reporting
system should be established. The statistical
accounting of non-CO2 GHGs emissions is very weak
compared to CO2. Although non-CO2 GHGs were
included in the emission inventory in 2005, there
is uncertainty in activity level and emission factor,
and the data is only limited to national macro level.
Therefore, the suggestion is to carry out bottom-
up statistical accounting for non-CO2 emissions,
with reference to the experience from United States
and the European Union, to establish a non-CO?2
emissions mandatory reporting system based on key
enterprises.

(3) A control technology guideline and policy
measures for non-CO2 GHGs should be formulated.
At present, China's non-CO2 GHGs management
mainly relies on the clean development mechanism
to carry out international trade, which is greatly
influenced by the trend of international negotiations
on climate change. Meanwhile, emission reduction
enthusiasm of enterprises is low due to the lack
of clear emission reduction policies and measures.
To study and present supporting policy measures,
such as special subsidies and financial subsidies,
and to encourage enterprises and individuals to
strengthen the collection, recycling, utilization and
emission reduction of the non-CO2 gases during the
production process, relevant emission standards and
technical guidelines aimed at non-CO2 GHGs from
different emission sources could be formulated.

(4) Fundamental researches focusing on key
problems, such as the emission reduction cost,
emission reduction potential, social and economic
impact assessment, emission reduction technologies,
and policy measures, should be strengthened.
This research can help to scientifically forecast
greenhouse gas emissions peaks in China, and to
formulate reasonable control technology guidelines
and roadmaps for non-CO2 greenhouse gases.
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The UK Green Investment Bank:
Lessons and Experiences for China

012 F, REBNEWL 37.5 LRFEIEARHNREMU T HEK
FIRIT (UKGIB) , LAFSBHTE M ARRE T BRI ZH
Bir. 124 A1E, FRRFRITRET 33 1MWHE, BANT 4912
REZE, HPESFEHAENNE 14285, ZRITEESERSF
ZfE, BAREZEZFPRERNES5E. EVEAHE, fE

EMEYItEEENFEMEREFEER. BPERBATLUMESE
RESBRARITHRM? 3]

BEISBIRV R IE 30| B RLE ?

n 2012, the UK government established a Green Investment Bank (UKGIB)

with GBP 3.75 billion initial capital to help meet the objective of bringing
in new investment to assist the transition to a low-carbon economy. To date,
UKGIB has invested in 33 projects, mobilising £4.9b with a commitment
of £1.4bn. The bank, after 2 years operation, has become the most active
player in the UK's green economy. China has a significantly higher financial
need to drive a green and a low-carbon economic transition. Is the UKGIB a
transferrable model to China? What lessons and experiences can the UKGIB

teach us?
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How does the UKGIB
operate?

Prior to the establishment of the
UKGIB, there was a UK Green
Investment Team sitting in the
Department for Business, Innovation
& Skills within the UK government.
In autumn 2012, the European
Commission (EC) granted their
approval for the operation of the
UKGIB subject to two criteria:
UKGIB interventions should neither
crowd out private investment nor
be approved in the absence of
complementary market financing. In
late 2012, with £3.8 bn initial funding
from the UK government, UKGIB was
formed as a public company with
the mission to accelerate the UK's
transition to a green economy. The
UKGIB is registered in Edinburgh
and operates independently of
government.

Unlike a conventional investment
bank or direct government fund, the
UKGIB finances project or investment
vehicles strictly in accordance with

Xi Liang
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Dr Xi Liang is the Secretary General
of the UK-China Guangdong CCUS
Centre, and a senior lecturer in Energy
Finance at the University of Edinburgh.
His main research area was economics,
financing and risk management in low
carbon technologies, incl. CCS.
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Mr Philip Curry is the founder of
Curry Consultants which provides
financial/managerial services to clean
technology companies/entrepreneurs.
He is senior adviser to Linkschina
Investment Advisory (Shenzhen,

China), and the China Low-carbon
Energy Action Network.
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GIB's investments (at 31 March 2014)

Operational

Stage i i Product

\.3: i‘..
Construction Debt

Energy efficiency

Offshore wind Sector

Equity

Waste and bicenergy

1 SEE SR O AR TS R E BIA Tk AR SR AN i oA
Figure 1 Sectoral, Lifecycle and Geographical Distribution of Projects invested in by UKGIB
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two core principles (called ‘double bottom lines’):
(1) Green Impact and (2) Financial Performance.
All of the UKGIB's investments should make a
material contribution to at least one of five green
purposes: (i) greenhouse gas reduction; (ii) enhanced
efficiency; (iii) protection of the natural environment;
(iv) enhanced biodiversity; (v) the protection of
environmental sustainability. All investments are
made on full commercial terms, though it may accept
a lower level of return or a higher degree of risk
than privately owned banks. By the end of 2013, the
current portfolio of UKGIB investments generated an
overall return of 8 percent.

The UKGIB is a flexible investor. The bank invests
across the full capital structure, from debt to equity
to mezzanine to guarantees; it invests either over
short or long periods; it invests in the construction of
new projects or in the refinancing of existing projects
(as shown in Figure 1). The bank invests in large
projects directly and in smaller projects through
funds in the waste and energy efficiency sectors.

80% of the UKGIB's budget has been spent in four
priority sectors: Energy Efficiency, Offshore Wind,
Waste Recycling, and Energy from Waste. The
remaining 20% cover the following sectors: Biofuels
for Transport; Biomass Power; Carbon Capture and
Storage, Marine Energy, and Renewable Heat.
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Constraints and Lessons

The UKGIB achieved significant milestones in the
first 2 years of operation. However, in spite of a
very successful start, a few major challenges could
constrain the development and growth of the UKGIB,
as below.

The most significant constraint for the UKGIB is the
lack of powers to raise money. Any financial institute
needs diverse and sustainable sources of capital
to achieve long-term financial needs. Without the
power to raise money, the UKGIB will eventually
become a closed-end fund. This was highlighted
by Caroline Lucas, the leader of Green Party of
England and Wales, in the Guardian newspaper in
2011, where she wrote , ‘without the lending and
borrowing power, it would be a fund, a pot of money
that, once used up, is gone forever'.

The need to concentrate on financial performance
and the bottom line makes the UKGIB focus on
investments in relatively mature green technologies.
This financial performance requirement limits
the scope for UKGIB investment in emerging
technologies (such as wave, tidal, or carbon capture
and storage), even though the three major benefits
of the ‘demonstration effect’ (i.e. increase confidence
in a technology; cost reduction; knowledge and
information transfer) was recognised by the UKGIB
back in 2012.

The UKGIB is currently 100% owned by the UK
government, and its employees are remunerated
less competitively compared to private commercial
banks. It would be interesting to identify the right
level of state intervention through UKGIB, as well
as the role of UKGIB within the UK low-carbon and
energy policy framework.

From the risk and diversification perspective, all
major private investment banks in energy and
infrastructure have multi-national footprints for
commercial and risk management goals. The UK
focus of the UKGIB could disadvantage it on policy
and macro economy risk positions.

Chinese Green Investment Bank (CGIB)?

China currently has 3 national-level policy banks:
China Development Bank, China Import Export Bank,
China Agricultural Development Bank. In addition,
two multilateral development banks, the World Bank
and Asian Development Bank are also supporting
green financing activities in China through grants
and concessional loans. In addition, the country
has five large state-owned commercials banks and
a number of major commercial banks controlled
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by state-owned enterprises. However, only one
Chinese bank signed up to the Equator Principle
(an environment and social risk management
protocol for project finance). What role could CGIB
play in China’s financial sector and how it might
complement other existing state-own banks?

Since 2007, the Chinese national government
has tried to encourage green financing through
introducing green credit and green securities
policies. However, as indicated by Prof WANG Yao
(Central University of Economics and Finance),
past evidence suggests that a large number of
‘green loans’ in China were just the result of re-
labelling existing activities as “green” and was not
encouraging new green investment. No large bank
has yet made a substantial investment for developing
a robust procedure to manage green credit or green
securities. In the absence of a CGIB, China may
not be able to accumulate human resources and
institutional capital required for the green transition
proposed by the government.

A CGIB, if established, might manage and carry
out due diligence for ‘green credit’ allowances
from state-owned banks, and adopt a strict
‘Green Impact’ assessment model.

HREBI—NHERERHERIT, FREEEMN
TEARIT “GeER" MHRAEE, FHXHA
—EM RN “FEEMN” THEEE,

China is largest market for green investment. If
properly functioning, CGIB could be a major green
financing platform for international funds interested
in the low-carbon and green financing areas. China
is encouraging industry to invest overseas and
energy is the largest sector within Chinese overseas
investment portfolio. Consequently CGIB could
play a critical role in improving the environment
competitiveness of Chinese overseas investment,
and reduce social pressure for Chinese industry’s
international expansion.

The international dimensions could be
a major driver for setting up CGIB.

(| B4 BE B 20 B BE = Al 9 3 37 (B 4%
BRARITHEZENN.
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On the institutional side, the UKGIB was initiated
by the Department for Business, Innovation and
Skills, with explicit support from the Department for
Energy and Climate Change and the Treasury. In the
Chinese context, it is hard to identify the government
department appropriate for the initial investment
and to set up an effective institutional framework
for CGIB, because the National Development and
Reform Commission, Ministry of Finance, China
Banking Regulatory Commission, and Ministry of
Environmental Protection may all link into activities
in a CGIB.

investment (concessional) share and a private
institute (normal) share. In addition, commercial
bonuses could be given for achieving both green
and financial outcomes, and to enable sustainable
green growth in the long-term.

Building an effective institutional framework could be
the most significant barrier for setting up CGIB, but
it could fit in a framework with multiple policy goals
(e.g. environment investment, industry development,

technology demonstration, and innovation).

BI— 1M AUNGIEERTRESKRARIPE SRR
RITHREERER, BHAREE—MRIZELRE
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The establishment of CGIB would require further
discussions within Chinese key stakeholders.
CGIB could be founded as a new institute, but
the entity could also be developed building on
established teams and capacity at through an
existing policy bank or a low-carbon fund (such as
China Development Bank and Clean Development
Fund). The lesson from the UK is that CGIB, as a
bank, should be given the power to borrow and
raise capital in the public financial markets, and it
should also be tasked with meeting the strict goal
of mobilising private investment and avoiding
crowding out existing private capital for green
investment. The establishment of CGIB would require
further discussions within Chinese key stakeholders.
CGIB could be founded as a new institute, but
the entity could also be developed building on
established teams and capacity at through an
existing policy bank or a low-carbon fund (such as
China Development Bank and Clean Development
Fund). The lesson from the UK is that CGIB, as a
bank, should be given the power to borrow and
raise capital in the public financial markets, and it
should also be tasked with meeting the strict goal of
mobilising private investment and avoiding crowding
out existing private capital for green investment.
Two tiers of investors should be introduced initially
with two types of share, a state-owned institute
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An Interview with Prof. Yao Wang

on China’s Carbon Trading
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n October 29, 2011, the National Development and Reform
Commission issued the Notice on Carrying Out Pilot Carbon
Trading,according to which that Beijing, Tianjin, Shanghai, Chongqing,
' Shenzhen, Hubei and Guangdong would take the lead to pilot carbon
trading. This symbolized China’s carbon trading has shifted from the
planning stage to the practice phase. By far, five pilots saw a high
degree of compliance by the included emitters in their first year ,
although a lack of liquidity prompted concerns of the exchanges.
Next step, how to boost the liquidity of the carbon markets? How to
roll out China’s national market for carbon trading? To understand
the future of China's carbon market, we interviewed Prof. Yao Wang,
who is the director of the Center for Energy and Climate Finance at
Central University of Finance and Economics, China.
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SETTING APPROPRATELY HIGH EXPECTATION FOR CARBON MARKET
LIQUIDITY

Near Zero Emission: Why is the liquidity of
carbon market important?

Yao WANG: The secondary market liquidity
is very important. Carbon trading is one of
the market-based approaches used to cut
emissions, minimize mitigation costs, optimize
resources allocation, and promote low-
carbon investment by providing reasonable
carbon prices. Liquidity is the base to form
reseasonable carbon price.

Near Zero Emission: Are there any other
factors which have an impact on enterprises’
activity in carbon trading?

Wang Yao: Because of the predominated role
nce of state-owned enterprises in the carbon
market, theirits appetites for risks significantly
affects the enthusiasm of participation in the
secondary market. There are following barriers
for enterprises to participate in the secondary
market: (1) Enterprises worry about the future
allowancesquotas are not enough and hope to
keep allowancesquotas. Productive enterprises
generally worry about a shortage of quotas
allowances in the future, hence they tend
to saving the existing allowancesquotas. (2)
Enterprises generally have not established
effective carbon management systems. Only
few enterprises set up the working groups
to response policy risks, but some working
groups have not been authorized to trade in
the secondary markets. (3) Enterprises lack of

Near Zero Emission: What do you think of the
inactivity in current carbon trading pilots?

Wang Yao: we shouldn’t expect the liquidity
of regional carbon markets too high. There are
congenital deficiencies for regional carbon
markets in trading activity, which essentially
determined by the design of the policy system,
risk aversion characteristics of enterprises that
control their emissions, industry coverage
and the number of trading subject. Currently,
there exists merely spot market in which lack
of trading products and trading subjects has
inevitably exerted an impact on the liquidity of
carbon market. As a matter of fact, the major
targets of promoting carbon trading pilots
initiated by the government is to explore
the experience for national carbon market,
including platform construction, trading
mechanism design, trading products design,
market supervision and regulation and so on,
we cannot have unrealistic expectations to
trading activity in regional markets. At present,
what should be seriously considered is how
the existing carbon market in all districts
achieves to link with the national carbon
market that will be built up in the future in a
way with minimized costs.
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talents. Most enterprises appointed their
department managers or deputy general
managers to take charge the working groups
which consisted by engineers or energy and
environment administrative staffs, but these
staffs lack of the knowledge, experience
and confidence to participate in market
tradingtransactions. (4) Policies are not stable,
which makes higher risk to participate in the
market. High risk force most companies to
take a wait-and-see attitude, decision makers
are reluctant to bear the potential risks and
responsibilities.

The above factors determine the carbon
trading will be substantially centered before
settlement and payment of allowances.
With its tendency of high trading volume
and low transaction price in Hubei market,
there possibly exists a phenomenon that two
parties who pretend to be buyers and sellers
of securities and make a unreal deal through
conspiracy intent to influence the securities
market, in this only one active market at
ordinary times, much similar to buying stocks
at floor price in stock market. If the issued
allowances is tight, there may be a strong raise
before the period of performance. At that time,
we must beware of market manipulation.

PR R - AR )
SOURCE: (people.com.cn)

PAY MORE ATTENTION TO THE PRIMARY MARKET

Near Zero Emission: How do we improve the
carbon trading system to make the carbon
market functional?

Yao WANG: With sound primary market and
secondary market, a mature carbon market in
which the price in one market closely connects
with that in the other reflects the current
supply-demand relationship and emission
reduction costs in carbon market. But on the
condition that it is difficult to form reasonable
carbon prices due to the congenital absence of
liquidity in secondary market, | insist that the
primary market should be paid more attention.
The primary market, that is the issuance of

Near Zero Emission: You have been
responsible for building up the auction
platform for carbon allowances from which
what can be learned?

Yao WANG: Guangdong is the only pilot
province which pays attention to primary
market under the expectation of lacking
of liquidity in the secondary market. It
is a valuable attempt to implement the
paid issuance of partial quota. A largest
primary market in the country has been
shaped in Guangdong, but the auction
system also appeared some problems in the
implementation process, especially the “ticket
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allowances, either with free or auction. Firstly,
the quota issued should be reasonably
distributed. The market price tendency at the
period of performance can, to some extent,
reflects whether the issuance of quotas is
tightened or loosened. If the price declines
with a high trading volume, it shows the
remaining quota would be more; if the price
raises, it shows the quota would be tightened.
In a word, all pilots can be later adjusted based
on practical conditions. Secondly, the auction
mechanism with payment for part of quotas
should be implemented, and the auction
scope can be gradually widened, the auction
price in reference to that in the market. All
the quotas of enterprises which control the
emission are finally supposed to be obtained
with payment, which will be a way to promote
carbon emission reduction. But in the first
phase, it needs to be slowly developed.

system” (need to firstly auction 3% allowances
for obtaining the "entrance ticket", then to
get the 97% free allowances) improving the
threshold of enterprises participating in the
carbon market, for those enterprises with
poor economic benefits due to the reason of
industry development cycle, to pay the fund
of 3% alloance one-time bringing huge impact
to their cash flow and leading to their strong
resistance. In addition, the problem on how
to use the auction money remains unsolved,
which increases enterprises’ misunderstanding
for the system. Under this circumstance, we
should concentrate our superior forces to
conquer the primary market resistance and
connect the links of fund circulation, and
lay a good foundation for the development
of the secondary market. So far, the auction
system has been improved, in which the ticket
system has been canceled with greatly cut of
upset prices. Moreover, non-enterprises that
control their emissions have been approved to
auction. Meanwhile, the innovated system for
using auction capital, which will make a crucial
example for earnings use of paid allowance
auction in national carbon market in the
future, has been under design, in an attempt
to play a role of leverage for social capital and
make progress in the emission reduction and
low-carbon investment in Guangdong through
market-oriented capital use. The innovative
mechanism will play a vital demonstration
effect for using the allowances auction
revenues from future national carbon market.

Besides Guangdong, there are auctions
going on in Hubei Province, Shanghai and
Shenzhen, among which an auction that
makes non-enterprises controlling their
emissions accessible to the auction for 30%
of allowances reserved by the government in
Hubei Province has enhance the activity in the
secondary market to a degree. Both Shanghai
and Shenzhen auction to 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.
After the auction allowance is released, the
majority of enterprises which do not complete
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compliance are unwilling to afford the costs
for the auction, and actively participate in the
secondary market. In result, the trading volume
in 10 trading days is 38% of the total volume,
and the rate of enterprises’ performance
reaches 100%. In contrast with the condition in
Shanghai, the action that Shenzhen auctions
at the half of the price in the market, does
not attract enough participations of non-
enterprises that control their emissions. It can
be noted that the flexible design of auction
system plays a crucial role in the enhancement
of the liquidity in the secondary market.

ROLLING OUT NATIONAL CARBON MARKET URGES FOR TOP-LEVEL
DESIGN

Near Zero Emission: What suggestions do
you have for the establishement of future
primary and secondary markets?

Yao WANG: The suggestions on building up
primary market:

Suggestion 1: To use the combination of
allowance allocation methods. We should take
a different allocation method combination
under the different development stages of ETS
and according to different industry sectors.
In the time dimension of advancing ETS, at
the preliminary stage of trading system, the
historical method is the most popular, but need
to adopt suitable incentives to compensate
the phenomena of “whipping the fast and
hardworking”, areas with data base prefer the
benchmark distribution method at the early
and medium stages, and auction is the best
choice for boosting the long-term health of
emission reduction market. From industry
dimension, the industries that faced smaller
external competition and easily conducting
costs should adopt auction method, other
industries can take into consideration the
circumstances to be free allocated quota
according to the degree of competition faced.

Suggestion 2: The issuance of allowances can

Near Zero Emission: Are there any
suggestions in other respects?

Yao WANG: Yes, there are.

n

(1) Promoting “the revenues of carbon market
to incorporate into government revenues and
expenditures subject.

In the recently released 2015 Government
Revenues and Expenditures Subject, the item
of “management affairs of tackling climate
change” has been incorporated. This is a major
breakthrough for the work of tackling climate
change. DRCs can add the budget expenditure
for addressing climate change under the item
to finance climate change related activities.
. Enterprises can not undertake valuable
carbon cost due to they are difficult to reduce
emissions rapidly. I'd suggest using part of
the fund to support the enterprises’ emission
reduction activities.

(2) Building a market credit system for the
third-parties

The public trust of MRV is weak and its
ability level is uneven. it has not formed
an independent third party market yet. |
suggest introducing third-party punishment
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be tightened, and governments should leave
reserve allowances, to sell them out when the
allowances supplied shortage on the market
and purchase them to be cancelled when
allowances supplied too many, which is similar
to the function of stabilization funds.

Suggestion 3: To introduce institutional
investors and proper open the primary market.
Allowing a certain percentage of allowances
to be transferred to the investors, it helps to
improve the activity in the market.

Suggestion 4: Capital allocation is the key
of primary market reform, reasonable use
of auction revenues can help enterprises
to reduce compliance costs, to encourage
emission reduction activities, and to promote
the development of carbon finance business.

Following actions can be taken to boost the
liquidity of the Secondary Market.

(1) Firstly, developing trading by agreement to
meet the urgent demand for the compliances
of enterprises; secondly, exploring feasible
non-standardized derivatives, and adding
carbon insurance products into the agreement
related with derivatives as so to increase
attraction of products; thirdly, properly
introducing financial investors and using the
market-maker system to enliven and stabilize
the market; fourthly, making trading rules
on voluntary emission reduction for all pilot
markets as soon as possible.

mechanisms as soon as possible.

(3) Developing carbon finance energetically

To promote the emission reduction of the
enterprise, we need to give a full play to
finance in a bid to reduce costs.

(4) Promoting the standardization, including
the carbon accounting standard and the
standard for carbon information disclosure

Near Zero Emission: How should government
promote the national carbon market in the
future?

Wang Yao: | hold that the design of carbon
market mechanism decides whether the
carbon market will be soundly developed or
not in the future. Policymakers should not only
have a deep understanding on the carbon
market, but also know the economy, finance
and market operation well, and need to
establish the top-level design working group
which is constituted by related government
agencies (National Development and Reform
Commission, the Development and Reform
Commissions of those pilot provinces and
cities, China Securities Regulatory Commission
and the Ministry of Finance), academia, trading
agencies (including enterprises that control
emissions and investors), third parties, and
the related representatives from various pilot
markets for national carbon market to form a
coordinating work mechanism. Based on the
experience on the regional carbon markets, the
top design needs to be constantly perfected.
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Saudi Arabia Plans to demonstrate
CCS-EOR in the World’s Largest Oil Field

A-“;'#
PURRERE:
Hengwei Liu
XEE, HL, BEFE. ZEM
HNERIR. SRS EARY
BRI
Dr. Hengwei Liu has worked on energy,

climate and innovation policy in China,
Saudi Arabia and the United States.
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urrent CCS activities in Saudi Arabia are primarily

focused on basic technical and policy research.
CCS is mainly discussed by key stakeholders and
experts. Several institutions in Saudi Arabia are
engaged in CCS research, including the King
Abdulaziz City for Science and Technology (KACST),
King Fahd University of Petroleum & Minerals
(KFUPM), King Abdullah University of Science and
Technology (KAUST), Saudi Aramco, and King
Abdullah Petroleum Studies and Research Center
(KAPSARC).

KAPSARC has adapted an early stage approach to
conduct research focused on CCS technologies,
economics and policies. One of its inaugural
projects “"CCS Implementation Strategies for the
Kingdom of Saudi Arabia” aims to develop a robust
CCS implementation strategy through a first order
assessment of the potential for CCS to be deployed
in Saudi Arabia.

Additionally, several leading Saudi universities and
research centers, including KACST, KFUPM, and
KAUST, are conducting basic technical research
on CO2 capture and storage. For example, the
Technology Innovation Center for CCS (KACST-TIC
CCS) at KFUPM has been awarded KACST baseline
funding of SAR 10 M/year (US$ 2.7 M/year) for a
5-year period (2011-2015). The ongoing research
of the KACST-TIC CCS has been focusing on oxy-
fuel combustion, mobile capture, site assessment
and measurement, and monitoring and verification
(MMV) of CO2 storage.

CCS for EOR Demonstration in Saudi Aramco

Saudi Aramco has been actively engaged in carbon
management initiatives within the oil industry.
A comprehensive research framework has been
developed for CCS, including CO2 capture (mobile
capture, oxy-fuel combustion, and chemical looping
combustion), storage, and EOR technologies.

EOR is of particular interest to Saudi Aramco as
it can be a win-win solution to the challenges of
rising world energy demand and climate change,
by increasing oil production while reducing CO2
emissions.
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Saudi Aramco is working on the first CO2-EOR
demonstration project in Saudi Arabia. This
project will be implemented in a small part of the
‘Uthmaniyah area of the giant Ghawar field, which
was discovered in 1948 and started to produce
oil in 1951. Ghawar, with over 88 billion barrels of
remaining reserves, is by far the world’s largest and
most productive oil field with daily crude production
of 5 million barrels on average. Geologically, the
field is categorized as a fairly simple structure with
a complete closure, a typical Middle East reservoir
of porous limestone and dolomite. The oil comes
almost entirely from a producing zone known as
Arab D, about 2100 m, on the average, below the
surface.

While Saudi Arabia has abundant conventional oil
reserves and EOR is not required at production scale
for decades to come, the main objective of the CO2-
EOR project is to assess the applicability to sequester
CO2 in a mature zone within an oil reservoir.

The project includes four injection wells, four
production wells, and one observation well. It will
use 40 million standard cubic feet a day (MMscf/d)
of CO2 that will be captured and processed at the
Hawiyah NGL Recovery Plant, and transported to
the ‘Uthmaniyah field’, through a dedicated 80 km
pipeline.
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The design of the CO2-EOR project is based on a
reservoir simulation study and has a comprehensive
monitoring and surveillance plan. The concept
of the intelligent field, which enables continuous
monitoring and optimization of individual wells and
overall reservoir performance, has been introduced
to enhance oil recovery, improve health, safety and
environment (HSE), and reduce operation cost.

The project duration is expected to be four to five
years, starting in 2015.

SEVH: XEHFA (CCS D ARKERERZTNER) . (EFREESEEFHT) , 2012 F 11 H#:

163—171 T,

(Reference: Liu Hengwei, et al. The role of CO2 capture and storage in Saudi Arabia’s energy future.
International Journal of Greenhouse Gas Control, 2012, 11: 163-171))
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(PESETUTEARZE NP EEBREZFNENRE) NE
An Introduction to the Report of the U.S. — China Climate Change
Working Group to the 2014 Strategic and Economic Dialogue
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£E HH LTI 40% HBHNE, BEANRNSBEHELESE. 201344
138, BERTTHRESBEL IR, 201347 8, TIEABETRLBEHEMNE S
AEEN, BESEREMLESERE, SHEN, BRERBNHE, BRMTLLY,
BESARIEREMEE, 2014457 B 9 AE 10 BRITH BN h 2 5 2 xE b,
thESRTHTEESH AN TIREEIER, FEEREH TN ASIERAE, 7R,
SHERERE. AXHH T ENAEEN. BUHEHEUR S RBLNAENERIER,
FHE T BRI AT BE A0 A ST

Given the latest scientific understanding of accelerating climate change and the urgent
need to intensify global efforts to reduce greenhouse gas emissions, the United States
and China established the U.S.-China Climate Change Working Group (CCWG) on April
13, 2013. In July 2013, the CCWG launched an enhanced policy dialogue and five action
initiatives, including: Emission Reductions from Heavy-Duty and Other Vehicles; Smart
Grids; Carbon Capture, Utilization, and Storage; Energy Efficiency in Buildings and Industry;
and Collecting and Managing Greenhouse Gas Emissions Data.

AXBETHENEEEN, BUBRMNEUAR SRR ESERNERER, FRE THOM
RRATRERI ARG

This article outlines progress made on the five initiatives and in the enhanced policy
dialogue, as well as collaboration on hydrofluorocarbon (HFCs), and highlights new and
possible areas of cooperation.

UK-China (Guangdong) CCUS Center

I Autumn | 2014

Near

ZERO

Emission,

UL FHK

FAMTEHEINHE
A. HESREMEMSERHE

PEREEUT=ANTFHRIEHAREE:
(1) REHEREMEMRERIMERITE

EZERI AP RFBESREF X 2018 FEH
BIRE SAHERFARL L7 M FRE, HIET
2016 FJRAISER. FEITRIAEEFMRBEER
FE % 2020 FEFBGESERE, HET
2016 FERAISER -

(2) FEBRBRRFR EHREEH R

ZEXTF 2016 FIRATSEEFTNBRRE
(10ppm) SmtrE. PFECRERET 2015 &
RKETAEFRZEHE, RZAMK=ZA=1TEH
XAnikRErEERiRE (10ppm) , FHF 2017
F JK Z BT 1E £ [E SEHE 55 3 A0 485 Y B B AR
H. FHEH, PENEXRET 2017 FIRATHIEE
BFNZ AR E W E R

(3) # =%, FHEWKE

EZEFRE. KBPMPERBEIPEASIEX
BHRRPENGFEREEEIN (CGF) GZ18
W FEEMREH “SrEx@mE” ) ,
LIRS EMNER. SHEH I HEERHE.

B. E g

WA XIFREANEERTEM B H AR E
MBI RIFE TEER (BETEERE.
BrEsR. EET R R BIAARFIEE
R . BEENDIESFEMTHERN—
BRENHMNENIE, RINFDEH—NEHE
BMIE, MmMe—PrelE, UREX
RESHN— M RE M E R MRENE

C. ixig&E. FIASx%E (CCUS)

MEEMENEEREIMB, 7Al2tEaeE
SERERM RS EE Summit B EF X TFER
ETHIHEE, MASHEZEFHNES—TL
BIFER ] R ikR IR AAE BRI
B; EKARSEZERARVEINATEE,
BiERAHEERITAE. MEBREEXET
SERAR; WAEMREREASZET
SUERATFNEERR A BIREES A

Progress on the Five Action Initiatives

A. Emission Reductions from Heavy-Duty and
Other Vehicles

The United States and China agreed to cooperate in
three areas:

1. Enhanced heavy-duty and other vehicle fuel
efficiency standards:

The United States intends to develop new
greenhouse gas emissions and fuel economy
standards for medium- and heavy-duty vehicles for
post-2018 model years, to be finalized by the end of
2016. China intends to develop new fuel efficiency
standards for heavy- and light-duty vehicles for 2020
model years, to be finalized by the end of 2016.

2. Clean fuels and vehicle emissions control
technologies

The United States intends to implement new ultra-
low sulfur (10 ppm) gasoline standards by the
end of 2016. China has agreed to fast-track the
implementation of China V fuel quality standards
(10 ppm) in three major regions, including Beijing,
Tianjin, Hebei province and the Pearl River and
Yangtze River Delta regions, by the end of 2015,
and to implement China V fuel quality standards for
gasoline and diesel nationwide by the end of 2017.
Further, China will develop the China VI emission
standards for light- and heavy-duty vehicles, to be
finalized approximately by the end of 2017.

3. Promotion of efficient, clean freight

The U.S. EPA, the U.S. Department of Transportation
(DOT), and the Chinese Ministry of Transport (MOT)
are working together to support the expansion
of China's Green Freight Initiative (CGFI) — which
is similar to the U.S. EPA SmartWay Program — to
improve transport efficiency and capacity and to
conserve energy and reduce emissions in freight
transport.

B. Smart Grids

The two sides plan to undertake four cooperative
demonstration projects and set a timeline to
finalize a project plan (scope, schedule, milestones,
deliverables, and team members and their roles)
for each project. Intended projects include a smart
distribution grid project at the Philadelphia Navy
Yard; a smart grid project in Qianhai, Shenzhen; a
demonstration project in Irvine, California; and an
integrated smart grid demonstration project at the
China-Singapore Tianjin Eco-City.

C. Carbon Capture, Utilization, and Storage
(CCuUs)
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Four joint demonstration projects were announced,
which are conducted by Huaneng Clean Energy
Research Institute paired with Summit Power
Group to exchange information on their coal-based
integrated gasification combined cycle (IGCC) plants
with CCUS and CO2-enhanced oil recovery (CO2-
EOR); Yanchang Petroleum working with a group
of U.S. research organizations and companies
including Air Products and Chemicals on CCUS,
West Virginia University and University of Wyoming;
Shanxi International Energy Group with U.S. partners
including Air Products and Chemicals on coal-fired
oxy-combustion to separate CO2 for CCUS; and
Shengli Oilfield Company of Sinopec Corporation
with Schlumberger Carbon Services Co. and
University of Kentucky and on post-combustion CO2
capture and CO2-EOR.

D. Energy Efficiency in Buildings and Industry

5B AL BUR X 1E

BT _ERAAMEWSN, WAREET RN
RXE, BIEXRE R 2020 FEIZEHERES
FHROT I B XER, FRE1E.

SF:RH (HFCs)
WA FEIEXF—mEKFEITU R HE HFCs B

G =

To improve energy efficiency in the building and
industry sectors, the United States and China intend
to intensify cooperation on energy efficiency in three
initial areas: further development of energy savings
performance contracting in China; energy efficiency
standards and testing for commercial, residential,
and manufacturing buildings; and identifying the top
ten energy efficient technologies and best practices
for industry.

E. Collecting and Managing Greenhouse Gas
Emissions Data

The United States is supporting NDRC efforts to
develop reporting systems in the following sectors:
power generation, iron & steel, cement & glass,
nonferrous metals, chemicals, aviation, ceramics, oil
& gas, mining, and coking.
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Enhanced Policy Dialogue

In addition to making important progress on the five
initiatives, the United States and China also agreed
to collaborate through enhanced policy dialogue,
including the sharing of information regarding their
respective post-2020 plans to limit greenhouse gas
emissions.

Hydrofluorocarbons (HFCs)

The two sides support a pilot project regarding
reducing HFCs from refrigerators.
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How to Cut Carbon Emissions
in order to Prevent Dangerous Climate Change

KEeE CRERK) RENH

An Introduction to the Deep Decarbonisation Report

WREB ST HERBIE 2050 FHEANRKEE, BXE 15 MERNTRARINEENE

T, HEREKEIZIHEREE.

he report, produced cooperatively by leading research institutes in 15 countries, is
the first global cooperative program to identify practical pathways to a low-carbon

economy by 2050.

pathways to
deep decarbonization

interim 2014 report

X “RERRZEBRE" FEARSHAT
KRBT 15 M AR E R E R 53/ A 0
R 30 MEEIMANA SRR 1ZRE
I T RIRR D RHEER, TR LTk Tt
Fim B EFARFERT 2CHBEAKRTITIER

The Deep Decarbonization Pathway Project (DDPP)
interim report summarizes early findings from
national research teams and about 30 partner
organizations of the 15 top carbon-emitting
countries. It listed technically feasible pathways to
seriously reduce such emissions in a bid to keep
the global mean surface temperature to less than 2
degrees Celsius (°C).

The report indicates that limiting the increase in
global mean temperature to less than 2°C imposes
a tough constraint on cumulative GHG emissions,
including CO2 emissions, which are the largest single
source (76%) of GHG emissions. To have a likely
chance (>66-100%) of staying within this limit, the
level of cumulative CO2 emissions from land use,
fossil fuels, and industry must be in the range of 550-
1300 billion tons (Gigatons or Gt) by mid-century.

If one excludes a significant contribution from net
negative emissions, the CO2 budget to 2050 is 825
Gt. Staying within this CO2 budget requires very
near-term peaking and a sharp reduction in CO2
emissions thereafter, especially in energy-related
CO2 emissions.

The scenarios reviewed by the IPCC that give a
likely chance of staying within the 2°C limit project
CO2 emissions from the burning of fossil fuels and
industrial processes ("CO2-energy emissions”) close
to 11 Gt in 2050 on average (down from 34 Gt in
2011).

The IEA Energy Technology Perspective (ETP) 2°C
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scenario (2DS), which gives only a 50% chance of
staying within the 2°C limit, reaches 15 Gt CO2-
energy in 2050.

Assuming a world population of 9.5 billion people
by 2050—in line with the medium fertility forecast
of the UN Population Division—this means that
countries would need to converge close to a global
average of CO2-energy emissions per capita of 1.6
tons in 2050, which is a sharp decrease compared
to today's global average of 5.2 tons, especially for
developed countries with current emissions per
capita much higher than today's global average.

The report also indicates that keeping below the
2°C limit is challenging but feasible. While individual
countries might have a wide variety of different
approaches based on national circumstances, all
countries share three common pillars of deep
decarbonization of national energy systems:

1) Energy efficiency and conservation: Greatly
improved energy efficiency in all energy end-
use sectors including passenger and goods
transportation, through improved vehicle
technologies, smart urban design, and optimized
value chains; residential and commercial buildings,
through improved end-use equipment, architectural
design, building practices, and construction materials;
and industry, through improved equipment,
production processes, material efficiency, and re-use
of waste heat.

2) Low-carbon electricity: Decarbonization of
electricity generation through the replacement of
existing fossil-fuel-based generation with renewable
energy (e.g. hydro, wind, solar, and geothermal),
nuclear power, and/or fossil fuels (coal, gas) with
carbon capture and storage (CCS).

3) Fuel Switching: Switching end-use energy
supplies from highly carbon-intensive fossil fuels
in transportation, buildings, and industry to lower
carbon fuels, including low-carbon electricity,
other low-carbon energy carriers synthesized from
electricity generation or sustainable biomass, or
lower-carbon fossil fuels.

2) RS BB LARBERER (FAKk .
}—Lﬁb\ j(BH fﬂiﬂl*ﬂ ) \ *&ﬁb\ fﬂ/‘k@ﬂ
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ARERIEAREZ, HELLLE G, BiF:

The report indicates some key technologies, which are critical for deep decarbonization
in all countries, are not yet technically mature or economically affordable. They include:

o RIFHMBEIRGFMH. RENAE
BEMATFEHRAARRAR
TR ER BERER (WXEEMK
AEE) EVER N RGRIEMRRIT
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BthZE
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@ Advanced energy storage, flexible load
management, and integrated portfolio
design for balancing power systems
with high penetrations of variable
renewable energy (e.g. wind and solar)

® Very high performance appliances,
controls, and materials for buildings

® Zero emissions vehicles with adequate
range, notably battery electric or fuel
cell light-duty vehicles

® Sustainable biofuels or synthesized
fuels for air and marine transport

B, XLBIE: Some emerging low-

carbon technologies are key in a some specific countries. These include:

o%@?ﬁi“fﬁ*(%%ﬁ
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o MRS HT (BTHAMHE
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o GE#%Q) AIE DA FFR e %
REFIAR

e New types of renewable energy
technologies (e.g. advanced
geothermal, deep offshore wind, and
tidal energy)

@ Carbon-capture and sequestration
(on fossil-fueled power plants and
industries)

e Advanced nuclear power technology
that sustains public confidence and
support
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Obama Bypasses Congress to Cut Power Plant Emissions

CEER IR N

An Introduction to the Clean Power Plan
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n June, the U.S. EPA proposed the Clean Power Plan (CPP), the

strongest action ever taken by the U.S. government to fight
climate change. The CPP bypasses Congress, which has been

im = SR AR R —HERUR

Bain

antagonistic to nearly all White House policies since Republicans controlled the U.S. House of Representatives
in 2010. If implemented as proposed, the CPP will force existing coal-fired power plants, the single largest
source of greenhouse gas emission in the country, to slash their carbon pollution to 30 % below 2005 levels

by 2030.
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Power plants are the largest source of CO2 emissions
in the United States, making up roughly one-third
of all domestic greenhouse gas emissions. In June
2014, the Environmental Protection Agency (EPA)
proposed a common-sense plan to cut carbon
pollution from power plants as part of the President'’s
Climate Action Plan and is credited by the New York
Times as one of the strongest actions that the U.S.
government has ever taken to fight climate change.

By far the EPA has held public hearings in four
locations for the proposed Clean Power Plan and it
will hold the public comment period open for 120
days after the proposal is published in the Federal
Register. It is anticipated that the rule will undergo
great scrutiny in the halls of Congress and in many
state capitols around the country. According to the
timeline proposed in the Clean Power Plan, initial
state plans will be due to EPA for review in 2016, with
final plans due for states acting alone in 2017 and for
states participating in multi-state compliance groups
in 2018. Given the complex process of developing
new rules and programs, legal squabbling might
cause delay.
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The targets

B Nationwide, the Clean Power Plan

will help cut carbon pollution from
the power sector by 30% from
2005 levels in 2030.

B The proposal will also cut pollution

that leads to soot and smog by

over 25% in 2030.

The number of power

plants covered by the
Plan

B In the U.S,, there are 1,000 fossil

fuel fired power plants with 3,000
units covered by this rule.

m Utility planners are already making

plans to address an aging fleet.
The average age of coal units is 42
years. The average age of oil units
is 36 years. The average age of
natural gas combined cycle units is
14 years.

The big public health
and climate benefits

The Clean Power Plan has public
health and climate benefits
worth an estimated $55 billion
to $93 billion per year in 2030,
far outweighing the costs of $7.3
billion to $8.8 billion.

The State policy
statistics

States, cities and businesses have
set energy efficiency targets,
increased their use of renewable
energy, and made agreements to
cut carbon pollution. These are
the kinds of programs that states
will be able to use to cut carbon
pollution under this proposal.

B 47 states with utilities that run

demand-side energy efficiency
programs

38 states with renewable portfolio
standards or goals

10 states with market-based
greenhouse gas emissions
programs

27 states with energy efficiency
standards or goals

The rate-based approach
to determining the state
goals

The state goals are determined
by using a formula that takes
the amount of CO2 emitted and
divides it by the megawatt-hours
of electricity generated (Ibs/MWh).

Specifically, EPA started with each
state’'s 2012 CO2 emissions rate
(Ibs/MWh) and then looked at four
strategies that are in widespread
use in the energy sector:

1.Improving efficiency at existing
coal-fired power plants: coal power
fleets can become more efficient,
which will reduce total state CO2
emissions, dropping the state's
emission rate.

2.Increasing utilization of existing
natural gas fired power plants:
states can use their natural gas
power plants more often because
those plants don’t emit as much
carbon pollution. This lowers total
state CO2 emissions and increases
clean generation, reducing the
state’s emission rate further.

3.Expanding the use of wind, solar,
or other low- or zero-emitting
alternatives: states can increase
renewable energy sources such as
wind and solar and sustain their
nuclear power generation. These
zero- and low-carbon emitting
sources lower CO2 emissions
and increase clean generation,
dropping the state’s emission rate
even further.

4.Increasing energy efficiency
in homes and businesses: states
can expand energy efficiency
programs so a state’s residents
and businesses use less electricity.
In the formula this counts as an
increase in clean generation,
dropping the state’s emission rate
to a final number.

5.This final number is the state
goal.

The flexible approach
to cut CO2 emissions

Some of the measures states can
choose to rely on in their plans
include, but are not limited to:

@ demand-side energy
efficiency programs

@ renewable energy standards

e efficiency improvements at
plants

® co-firing or switching to
natural gas

@ construction of new Natural
Gas Combined-Cycle plants

e transmission efficiency
improvements

@ energy storage technology
@ retirements

@ expanding renewables like
wind and solar

® expanding nuclear

® market-based trading
programs

® energy conservation
programs
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Climate Change is Risky for Business

EXERREFERE (RETRIREL) RENTE

An Introduction to the Risky Business Report
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ormer New York City Mayor Mike Bloomberg (an independent), former U.S. Treasury
Secretary Henry Paulson (a Republican) and billionaire Tom Steyer (a Democrat) don't
typically agree on political issues. But all three men share a concern for the economic
impact of climate change on U.S. business. Last fall, they embarked on what they're calling
the Risky Business initiative, a project that will culminate in a report that will spell out the
likely economic impact of climate change on U.S. business.

A CLIMATE RISK ASSESSMENT
FOR THE UNITED STATES
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The bi-partisan Report released
recently was commissioned by
former New York Mayor Michael
Bloomberg, billionaire renewable
energy advocate Tom Steyer, and
George W. Bush's former Secretary
of the Treasury Henry Paulson.
The Report is similar to the Stern
Review on the Economics of
Climate Change, but this has more
focus on the US. Its conclusions
provide stark warnings for various
regions and sectors.

The Report focused on the clearest
and most economically significant
of these risks: Damage to coastal
property and infrastructure from
rising sea levels and increased
storm surge, climate-driven
changes in agricultural production
and energy demand, and the
impact of higher temperatures
on labor productivity and public
health.

The Report concluded: “"The
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American economy faces multiple and significant
risks from climate change. Climate conditions vary
dramatically across the U.S., as does the mix of
economic activity. Those variations will benefit our
economic resilience to future climatic changes. But
each region of the country has a different risk profile
and a different ability to manage that risk. There is
no single top-line number that represents the cost
of climate change to the American economy as a
whole: We must take a regional approach to fully
understand our climate risk.”

The Report called for the three general areas of
action that can help to minimize the risks U.S.
businesses currently face from climate change:
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SOURCE:;(nwtclimatechange.ca)

BUSINESS ADAPTATION

! Changing everyday
business practices to
become more resilient.

The Report stated that some of the climate
impacts are already being felt across
the nation; indeed, some are already an
unalterable part of our economic future.
Rational business actors must adapt.
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INVESTOR ADAPTATION
n . .
Incorporating risk
assessment into
capital expenditures
and balance sheets. 1y

The Report mentioned that today's business
investments must be evaluated in terms
of the actual climate risk specific regions
face as we approach the middle of this
century. In 2010, recognizing this reality, the

PUBLIC SECTOR RESPONSE

! Instituting policies to
mitigate and adapt to

climate change. "

The Report said that we need to better
understand the potential risks of climate
change and decide how to respond to
those risks—especially those that are
already embedded in our economy because
of decisions we made decades ago.
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U.S. Clean Power Plan Faces an Uncertain Future
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Big Regional Differences
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Although EPA’s Clean Power Plan (the
Plan) is often reported as intending to
cut overall carbon dioxide emissions by
30 percent below 2005 levels by 2030,
the Plan actually specified state-level
emission rate reductions, that is, the
amount of carbon dioxide emitted per
megawatt hour electricity produced.
EPA estimates that on a national
average level, the Plan will lead to a
reduction of US power system carbon
dioxide emissions of up to by 30%
as compared with the 2005 level.

State-by-state emission rate reductions
vary considerably. For example, as
compared to the emission rate in 2012,
Arizona’s rate goal is 52% lower by
2030, Texas' is 39% lower, California’s
is 23% lower, and North Dakota’s is
only 11% lower. The main reason for
the differences is that the design of the
plan considers regional differences in
the existing power systems, such as the
existing capacity of coal-fired power
plants and natural gas power plants,
and EPA’'s views of renewable potential
and energy efficiency potential.
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The Truths of the Plan
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As EPA announced its proposed
rule, it also published its Regulatory
Impact Analysis using the Integrated
Planning Model (IPM). EPA’s analysis
shows the implementation of the
Plan will lead to 30 GW to 50 GW
of additional coal plant retirements
by 2020 (in addition to about 50 GW
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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.

Ira Shavel
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Dr. Ira Shavel is a Principal at The
Brattle Group and former Vice
President at Charles River Associates
(CRA). He specializes in the economics
and operations of the U.S. electric
power system, generation and
transmission investment, and
environmental strategy.
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of coal retirements in the Base Case without the
Plan), which is about 10-15% of the existing coal-
fired power plants. However, EPA projects that the
Plan will also result in a reduction of 30 GW for new
gas power plant investment by 2030 relative to the
Base Case without the Plan. The reason is that EPA
assumed energy efficiency will lead to dramatic
reductions in demand for electricity, and hence less
need for new capacity addition. Based on EPA’s
analysis, energy efficiency could lead to 11% of
reduction in total energy in 2030 as compared to the
Base Case without the Plan. Another reason for less
investment in new gas plants is that in EPA’s formula
for calculating emission rate, only existing but not
new gas power plants reduce the emission rate,
which means that new gas power plants are not as
valuable as existing power plants. Lastly, renewable
energy generating capacity increased slightly, less
than 10GW by 2030. Overall, the U.S. installed
capacity in 2030 is below 1000 GW, lower than the
total installed capacity in 2012 of 1,063 GW.

From the point of view of primary energy
consumption, electric demand for coal is forecasted
to be reduced by about 25 percent in 2020, from
844 million tons to about 616-636 million tons. The
growth in demand for natural gas is around 10%-
14% in 2020, increasing from 8.35 tcf to 9.2-9.54 tcf.
It is worth noting that gas demand for electricity in
2030 is below Base Case demand, consistent with
lower electricity demand and reduced investment in
new gas power plants. Reduced demand for coal will
lead to lower coal prices from $2/MMbtu to $1.7/
MMbtu in 2030. The price of natural gas in 2020 rises
about 10 percent, or about 50 cents/MMbtu from $5/
MMbtu, but in 2030 natural gas price stays at about
$ 6/MMbtu, with little change in natural gas prices
from the Base Case.

EPA projects that the total electricity production costs
in 2020 will rise about 5.4-7.4 billion dollars and 7.3-
8.8 billion dollars in 2030 due to the implementation
of the Plan. The production costs include costs for
investing new capacity and upgrading existing fleet,
fuel costs, and the costs of running and maintaining
the plant. However, the benefits brought by the
reduction of emission for climate and human health
outweigh the cost increase, justifying the Plan. For
consumers, EPA's analysis forecasts that the retail
price rise about 6% in 2020 and 3% by 2030 on
national average while in some regions the price may
even decline. By 2030 the total electricity bills (total
expenditures for electricity) declines by about 8%
because of reduced demand for electricity.

Of course, these are all based on the EPA's regulatory
impact analysis, which may face many challenges
in the future. For example, some may question if
the renewable target assumptions in this analysis
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are reasonable, and others may challenge EPA's
assumption for energy efficiency.

[ SR - (cbsnews.com)
SOURCE:(cbsnews.com)
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The Uncertainties of the Plan

EPA FUX MR R XE B — Nt X UBEN
R &8I ER. EPA BRI AN E
RERREN: NMUBRTHAREIR, &
BIEHAMRRIFRIRFR, MATBEE IR
REEFIR S F . EIRT, B INALAFEAM
HISE B SR SEAT AT LUBS N 1T X B B &
fE. REREHAYTERIITX—IRIAY
A, BRES—FHE, HinkABURHEEE
REESHMNSNARTFEF. Hb, REH
B FKE] AP EHELARN A, XLE
B HREES N AN RBHBN(ER
BHELTHXNE. &, BEARRITRES
$T3 EPA HEMXMTRIREE OBEZES

The EPA's Plan is the first national regulation in the
US to regulate carbon emissions from existing power
plants. EPA claims that the policy is flexible since it
is not limited to fossil fuels plants, but allows other
means to be qualified as the compliance measures,
such as energy efficiency and renewable. Meanwhile,
a state can implement the Plan by itself, or choose
to collaborate with other states on a regional level.
These flexibilities may help to reduce the compliance
cost. In addition, the design of the state's emission
reduction targets considers regional differences. On
the other hand, states which face with more stringent
carbon emissions reduction targets may think the
Plan is unfair. In addition, most existing nuclear
power plants and hydro plants are not accounted for
in the calculation of the emission rate. Nuclear and
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the hydro plants owners may argue that their value
in reducing carbon emissions is not fairly credited.
Finally, there is still a question whether the "Clean
Air Act" gives EPA the authority to do what it lays
out in the Plan. Some have argued that the "Clean
Air Act" only gives EPA the authority to set emission
reduction targets at the power plant level, but not at
the state level.

According to the current timeline, EPA will finalize
this rule in June 2015, after which states will be
required to set up state implementation plan to
comply starting in 2020. However, it is also likely that
EPA will be sued by multiple parties including state
governments and power companies. So the fate
of this important climate policy set by the Obama
Administration is very uncertain.

Bugst: IEEROSIANINFIEER Metin Celebi SHZITHIBIFAIERER
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