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Source: Raupach, et al., PNAS, 2007
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Dabo Guan, Zhu Liu, Yong Geng, S¢éren Lindner, Klaus Hubacek “The Gigatonne Gap in
China’s CO, Inventories”, Nature Climate Change.
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Dabo Guan, Zhu Liu*, Yong Geng*, SOren Lindner
and Klaus Hubacek
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2007 2008 2009 2010
Provincial summation 7332 773 _ 8240 _ 9,084
Mational total &350 & 548 - 7288 - 7403
EIA £257 £,200 _ 7707
IEA £,032 8508
CO, emission ) )
VD) CDIAC £791 7,031 _ 7483 _ 8041
Woarld Bank £533 7.032
WRI £032 8508
LBNL 6,666
EDGAR £.953 7,849

Raw coal (Mt)  |Provincial summation 3.209 3552 3910
MNational total 2588 2588 31¢3
-~ . v Prawvi H . _ X e
Crude oil (M) ovincial summation 353 9 4
Mational total 340 38 429
Matural gas | proyincial summation 71484 95,823 612
PR -
million m3) .
' Mational total £5,523 25,320 94087
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Sectoral contributicns to the 747 Mt
discrepancy of raw coal use between

national total and provincial summation
in 2010

Energy transformation and loss (56%)

@ Thermal power production (29)
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Heating supply (14%)
Coal washing (37%)
Coking and others (3%)
Energy loss (<1%)

Final energy consumption (44%)
M Agriculture (19)
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Manufacturing (379%)
Construction (<196}
Transportation (19%)
Commercial sactors (2%)
Residential consumption (1%)
Other final consumption (2%}
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30% of China’s domestic emission are caused by energy use for export production.

Source: Davis & Caldeira (2009) PNAS



Eco-indicators: Improve China's sustainability targets

Geng Yong

MNature 477, 162 (08 September 2011) | doi:10.1038/477162b
Published online 07 September 2011

Autonomy and lack of standardization allow local government officials to cherry-pick their achievements to
collect political credits and encourage them to select indicators that cast them in a positive light.

Data collection on eco-indicators is complicated when it involves different agencies. Officials need to secure
cooperation from other relevant government agencies to guarantee the validity and accuracy of such data.

Most eco-indicators are voluntary and can be pursued with different intentions. The relatively rich regions of

genuine interest in improving resourcelefficiency and environmental performance. The
s are more likely simply to want to gaif access to national financial subsidies.

Policy: China's regional emissions

Bl ) #higk Bl &5 K UEER A DBEH /N

Yongfu Huang & Jingjing He 9 N =
VRN

Affiliations | Corresponding authors

MNature Climate Change 1, 347-349 (2011) | doi:10.1038/nghate1238

Fublished online 28 September 2011

The reduction of carbon dioxide emissions is a pressing challenge for China. Now research demonstrates
that China's local energy-related emission patterns are important for setting effective greenhouse-gas

abatement policies.
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Achieving National Emission Reduction Target—China’s New
Challenge and Opportunity

Yong Geng"* and Joseph Sarkis’
bt 5 F

*Given China’s rapid economic development, the use of ratio-based indicators (i.e.
indicators per unit of output, per unit of energy, per capita, per hectare) still results
in greater absolute emissions and consumption of materials or energy ;

A universally accepted and regionally normalized measurable criteria and process
do not exist.

*Barriers to implementation, such as indicators’ lack of theoretical foundation and
standardization, a transparent monitoring and auditing mechanism, data validity

§

2013/1/31 9 IAE

and accuracy, also exist.




13 more provinces and cities are set by NDRC, as Low-
carbon Pilot, besides Shanghai and Baoding of WWF

O WWF low-carbon projects: Shanghai, Baoding
® NDRC pilot (Aug. 9, 2010): Low-carbon pilotin 5
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Baoding, Hebei (WWF)

» Date of pledge: Oct 10, 2009
* WWF Object (2010 — 2015):

provinces and 8 cities

1 WWF: World Wildlife Foundation
2 NDRC: National Development and Reform Committee

— Encouraging the investment and export of
sustainable energy product

— Capacity building in city planning and industrial
park: solar energy demonstration city and
Industrial park of wind and solar technology

Shanghai (WWF)

» Date of pledge: Oct 10, 2009
* WWF Object (2010 — 2015):
— Energy Efficiency improvement in Building Sector
— Renovation and managementdemonstrations in
office buildings and hotels

— Newly Build Eco-Building

Low-carbon Pilot (NDRC,)

» Coverage:
— Provinces: Liaoning, Guangdong, Yunnan, Hubei,
Shaanxi
— Cities: Tianjin, Chongqing, Shenzhen, Xiamen,
Hangzhou, Nanchang, Guiyang, Baoding
*» Actions (2011-2016):
— Provincial / municipal carbon emission cap

— Domestic carbon emission trading programs

SOURCE: WWHF, local government portal, National Development and Rem% Commission, China Daily
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Disparity and cluster of China’s provincial GHG emission
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-Cu—benefit of energy saving effort in China
* Nexus of pollutant emission and waste discharge

* (Co-benefit of energy saving and emission reduction
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Contents lists available at ScivVerse ScienceDirect

Energy

journmal homepage: www elsewvier.com/ilocate/energy

Uncovering China’s greenhouse gas emission from regional and sector:
perspectives

Zhu Liu?P, Yong Geng #*, Soeren Lindner®°, Dabo Guan &9
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Fig. 1. China's provincial GHG Emission in 2009.
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Fig. 2. Comparison of total emission, per capita emission and emission intensity among different provinces.
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Energy Policy 49 (2012) 751-758

Contents lists available at SciVerse ScienceDirect

Energy Policy

journal homepage: www.elsevier.com/locate/enpol

Embodied energy use in China’s industrial sectors

Zhu Liu®P, Yong Geng **, Soeren Lindner€, Hongyan Zhao*", Tsuyoshi Fujita“, Dabo Guan®¢
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O: Consumption energy use B Production energy use -

Figure. 2 Production-based energy use and consumption-based energy use for 29 economic sectors
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Contents lists available at ScienceDirect
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Regional societal and ecosystem metabolism analysis in China: A multi-scale
integrated analysis of societal metabolism(MSIASM) approach

Yong Geng?, Ye Liu®*, Dan Liu®, Hengxin Zhao *¢, Bing Xue

2 Key Laboratory of Pollution Ecology and Environmental Engineering & International Research Center for Circular Economy and Industrial Ecology, Institute of Applied Ecology,
Chinese Academy of Sciences, PO.Box417, No.72 Wenhua Road, Shenyang 110016, China

P Economic Crime Investigation Department, China Criminal Police University, Shenyang 110854, China

€ Graduate University of Chinese Academy of Sciences, Beijing 100039, China
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Fig. 2. Exosomatic energy throughput in different sectors in the whole selected Chinese regions for 2003 and 2007. Fig. 4. EMR in the selected Chinese regions for 2003 and 2007,
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Contents lists available at SciVerse ScienceDirect

jourmal homepage: www elsevier.com/locate/energy

Energy

Features, trajectories and driving forces for energy-related GHG emissions from
Chinese mega cites: The case of Beijing, Tianjin, Shanghai and Chongqing

Zhu Liu #P, Sai Liang ¢, Yong Geng &*, Bing Xue ?, Fengming Xi < Ying Pan 9, Tianzhu Zhang “,

Tsuyoshi Fujita €

160
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S

[
h
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250
Shanghai

Million tons of CO,e

®u 11.Cross-boundary Electricity
m 9.Rural Residential Consumption
u 7.Comerical Industry
u 5.Construction
m3.Agriculture
1.Thermal Power

Tianjin

Million tons of CO.e

1995
1996
1997
1998
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2001
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2004
2005
2006
2007
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Chongqing

Million tons of CO.e
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10.0ther Consumption
u 8.Urban Residential Consumption
u 6. Transportation
u 4.Industry

2.Heating

2009

Beijing

Shanghai

O Thermal power

B Agriculture

B Construction

E Commercial Industry

[ Rual Residential Consumption

Chongqing

[ Heating

O Other Consumption

E Transportation

£ Urban Residential Consumption
B Industry
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Contents lists available at ScienceDirect EN
POLICY
Energy Policy

journal homepage: www.elsevier.com/locate/enpol

Contributing to local policy making on GHG emission reduction through
inventorying and attribution: A case study of Shenyang, China

Fengming Xi?, Yong Geng®* Xudong Chen "¢, Yunsong Zhang®, Xinbei Wang ?, Bing Xue ?,
Huijuan Dong?, Zhu Liu?, Wanxia Ren?, Tsuyoshi Fujita®, Qinghua Zhu ¢

* Institute of Applied Ecology, Chinese Academy of Scences, No. 72 Wenhua Road, Shenyang 110016, PR China

b National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-8506, fapan

© Graduate School of Environmenral Srudies, Nagoya University, Furo-cho, Chikusa-ku, Nagova 464-8601, Japan
9 School of Management, Dalian Universiry of Technology, No. 2 Linggong Road, Dalian 116024, PR China

B Manufacture and B Cement production

construction industry
M Residents and
Commercials

B Glass production

B Ceramics production
B Agriculture/forestry/fis
hing

B Ammonia production

M Fugitive emissions
g B Petrochemical and carbon

black production

M Road transportation M Tron and steel production

M40, 1% —v
1270.1, 2% M Railways H Aluminum production
2374, 4% o 4.6, 0% ¥ Lead production
¥ Aviation
1473.5, 3% 143 10 66330,  Unit kt-CO2e Lubricants use
280.1.1%  407.1. 1% Unit: kt-CO2e Out of boundary
’ o electricity Fig. 4. GHG inventory of industrial processes and product use in Shenyang.

Fig. 3. GHG inventory of the energy sector in Shenyang. M Enteric fermentation
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Energy Policy
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A Comprehensive Analysis of GHG emission in Chinese Iron and Steel Industry

YihuiTiana, QinghuaZhu?, Yong Geng"®’
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Journal of Cleaner Production xxx (2012) 17
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Journal of Cleaner Production

journal homepage: www.elsevier.com/locatel/jclepro

Trajectory and Driving Factors for GHG Emissions in the Chinese Cement
Industry
Yilei Wang?, QinghuazZhu?, Yong Geng®”

- ] ] a [} a ] 350
electricity ! b e
| [ N T 300 B GHG emissions changes
i IR
! oo 750 - o
| I I I [ M energy emission factor
E 200 - effect
(erind and — . | — s
( crush ) gty H -r/pre-heat\ calcine clinker electricity 2 W energy structure effect
\ / mogenize/ | \meal [ |\ ° / g 150 -
L1 1
'E 100 - W energy intensity effect
o
| | £ 50 L
Limesiome Clay, sle ofher Fossil fiel . o M cement production activity
CaCOMECOs | (20,150, CSi elcticty gpsum ot grind -0 0 effect
M clinker production activity
®  GHG emissions fom calcium carbonate breakdown -0 effect
B GHG rmssmm fmmm:.ﬂkljndusltECIﬂJ) . aterial low ol i e 100
B GHGemissiom fom organic carhon i rawmatenials GG emissions substitution
@ GHG emussions from fossil fiel combustion o ) o o )
B GHG emissions from purchased eleciricity Figure 7 Contribution of different driving factors on GHG emissions for Chinese

Figure 2 The overall flowchart of process for cement production cement industry (2005-2000)
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Renewable and Sustainable Energy Reviews

journmnal homepage: www.elsevier.com/locate/rser

CO> emissions from China’s power sector at the provincial
level: Consumption versus production perspectives

Soeren Lindner®®, Zhu Liu ¢, Dabo Guan %€, Yong Geng®*, Xin Li“

Table 2: Provinces grouped in three categories according to comparison of emissions
embodied i production and consumption

TCO2/capita
Modata Reg Proviees with by 561 o . Provnces with bigher enssk
o gon Ve h hngher BSOS Provices vt bahmced emisos. .hlgim EOSONS
i emboded m production enboded m constmpton
. 0.5-1 . , . —
|:} 5 Central China ~ Hubei Sichuan Hepn  Huwan Jengw
B 15-2 Chonggme
225
___EEEE Eastern Clima Aol Fujian Sanglel,  Jangsu  Zlejing
. -7 R
g Siehuae Gialhns—un - NothEst i Helbngjeng Lo
S A 1t Hunan
LI & ; Guizhou \ B i o
L. Yunnan “k'-."'--" m Tgiwhn
pdoemmp g ' NothWest  Nogd, Sheama Gamsu, Qnugtw, Xijang
e SouiClma ~ Yuman, Guzdon Haman Guangdong, Guangxi
Figure 1 Domestic emissions from the electricity sector in all Chinese provinces il Nogth China Grid  Shami Shandong Bejip,  Thnjo Hebei

2008 Iomer Mongoln
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