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Sustainable development
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1987 — Our Common Future (the Brundtland Report) I8y IL[EFRRK (FAfaiimEHs)

“..development that meets the needs of the present without compromising the ability of the future
generations to meet their own needs” (WCED, 1987: 43)

e BRRERE I SRR K > XA B
(TH FREBIE Bl 25 2 22 B & WCED, 1987: 43)

Environmental concerns
TR REE

—

F TR AR IR FS KAy SRR -

Integrated well-being of social
equity, economic development
and environmental conservation
AN /N BN 2‘%@‘?’%@ BRI fR
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Two important concepts

Py 118 2 [ B

1. The concept of NEEDS 75 E L2

“In particular the essential needs of the world’s poor, to which overriding priority
should be given to combating poverty” (WCED, 1987) / LA IR | &N Fild
RAFE, [EFIEEE R, LUk A (bl e 5 & WCED, 1987)

Food, shelter, water, health, security f2 & . {35, 8/K. {#FE. %4

Emphasized on combating world poverty JtH /& JfE ¥t 4 BR & 55

2. The concept of LIMITATIONS PR ] 1At &

Limitations imposed by the state of technology and social organisation on the
environment’s ability to meet present and the future needs” (WCED, 1987) & #7i4/4

TR B A A0 TR 55 17 i A2 AR i R 3 75 2 5E 70 T b g fR % ) (11 SRR b A 7 e
Z55 # WCED, 1987)

Limitations in technological advancement and socio-political set up 7473 5 flift &

B #H AR AR BR |



The 3-ring model
=M

 Aiming to bring the three togetherin a
balanced way, reconciling conflicts — is
it possible?

o BEE=F AT MR R,
(IEI K e

e Assumes the separation and

autonomy of the economy, society and
en\l/iroiwment‘ ‘ -
. %ﬁﬁ%\ﬁ@ﬂﬁﬁmﬁﬁﬁﬁz

e Leads to assumptions that trade-offs
can be made

o AIEEMERTHGE B R

Social Economi

Contradiction or integration?

Sources: Giddings, Hopwood & O’Brien (2002); Mebratu (1998) 6



The nested SD model

e Material reality: the economy is dependent
on society and the environment 87754 £ &k

Bfggg I 27 A A 5 e R R 7 B 15 ) A A
He

e All our material needs (e.g. heat, light, food,
medicines, clothing) are made with materials

and energy from nature B[R A HV/EE
K (EEE ~ % ~ B ~ 8hn ~ RS o
i’]ﬁ%ﬁ%ﬁ@ﬁ@M\E']?F?fﬂﬁﬁﬁf

* Products (waste or goods) eventually end up
returnmg to the envwonment 1Ay SLET

e A multi- Iayered and multi faceted approach —
encourage wWin-win solution 2% g% » %7

fir > Eﬁﬁb%ﬁ?{éﬁﬁq‘/ﬁﬁﬁ




The nested SD model

Environmentally
sustainable

Economy
Where we are...

Socially
acceptable

...Is not...
Economically

feasible

...where we need to be!

Source: lackofenvironment.wordpress (2012)



Ecological modernisation

A REEACAL

e twin processes of “economizing the ecology” and “ecologizing the
economy”

o E IR 1) A R AL AR BB AR VI AL 1) 5 4

e toincrease the environmental efficiency of the economy by reducing the
rate of environmental damage caused per unit of output

o JESHAEIE R MR ETR AL REY

e adoption of new and integrated technologies which may reduce
consumption of raw materials as well as emissions of pollutants while
simultaneously creating innovative and competitive products

o HIBEPHTEAN, AR BEAPEETEFE AT AR, Ry B H B A
3558 3 /7 B il

Source: Murphy, 2000; Berger et al, 2001; Andersen and Massa, 2000



Ecological modernisation

A REEACE

Macro-economic level

VN Ay

e seek structural economic change

o KEFAE Y

e Move away from energy and resource
intensive industries to service and
knowledge-based industries

o HHAEIR/ &R S A HE (=) LUK 75 A Rk
Ry B SR

e Advocate changes in infrastructure and
technology, e.g. through public transport
provision, land use planning, use of
information technology

o WEEENTET T - WEBEEEREA
HAE ~ A HEERS ARSI BR RS
ISESEES

e Adopt new technologies and techniques

o DRAHTRL

e Shift away from ‘end-of-pipe’ pollution
control technologies to the development
and application of ‘clean’ technologies

o (AR, 5 A PZEHRE Ry (e 275 AT HY
FAEEAIIE

* Integrate environmental considerations
into the design and application of
products and processes

o RERIRNZEWAZE mavs = M EH
e Tackle the pollution problem at source
« MEIRTEAR VG SR

Source: Gouldson and Murphy, 1997
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Low carbon development

(B 5% i

 The concept of low carbon development has its roots in
the UNFCCC adopted in Rio in 1992

o {PRHREE R AOME S i FE A 19924 7 HLAY B DY B 10 )
B R ARSEAE SR A &

 No formally agreed definition exists

o WHIEAMER

Low-EMISSION DEVELOPMENT
STRATEGHES (LEDS): TECHMICAL,
INSTIIUTIONAL AND POUCY LESSONS

* Now generally expressed using the term low-emission
development strategies - forward-looking national
economic development plans or strategies that
encompass low-emission and/or climate-resilient
economic growth (OECD, IEA, 2010)

o HmMbIEAMEA  “ARHPBCE RS - ROFTEETE AT
PAS T 95 R 5T BRI, oM Bl IRHEBON / BUAE JEE 3 5 iz
ST N B I AR AR A R A T I R A

Chriva Clapp, Gragory Briner and Koo Karcusokis [OECDY 18
Fovember 2010
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Green growth

O R

* 34 ministers signed a Declaration pledging to develop a “"Green Growth
Strategy” at the OECD Ministerial Council Meeting in June 2009

« 1E2009 FF6 AHATHISK S R F e gk b R E 34 B =1
MR g | — IHAR AR (1 R B

Towearss
a green growth

A BT b ROy T
ay I




Green economy
ok T, 258 7%

 |In 2008, UNEP launched the “Green Economy
Initiative” at the height of the global financial
crisis and in the midst of the planet wide

environmental challenges GREEN nomy
o TR IR RGP & fE BRI PR T, B '

B R B IR ) A 2008F S5k | “ 4k (A s
H 222
H o3k

UNEP’s definition of a green economy as:

"an economic system that results in improved human well-being and social
equity, while significantly reducing environmental risks and ecological
scarcities". This implies that a green economy has three major characteristics
of being "low carbon, resource efficient and socially inclusive”,

HR AR BN IR B LT [l PRI IR B T8 2 AL
FEFFRIE IR IC. I 5L, ARCASIETIEHIEIT M BIRACHE
L 57 B IR



CHINA: CURRENT SITUATION AND TRENDS -
ECONOMIC PROGRESS

B 1) 5% i B iR B 5 —
R 5%




Quick facts

de =
H 51

Who has the biggest economy?

2000 O 02 02 04 O O OF 08 09 2000

Second largest economy
us since 2010

2010 s 48 Al 2B

us

Sl — e T S
%gj(é«ﬁ/ﬁfﬁﬁ

Japan China
\ 10% of the global economy

\ (S BR AT 1096
Japan

UK _
\ The world’s biggest goods

trading nation since 2012

France _\ 2012 Ak K EY)

b7y
=07
China
Source: IMF Qctobar 2040 Source: Data from World Bank, BP, OICA and EPA
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Quick facts

L= =
H 23

Global CO2 Emissions

] = ] Largest coal consumer
United States Other OECD India e
B K I BEIR VH 2[5

I European Union | Russia ~ Other Non-OECD
- China - 50% of the world’s total

- - S48 S 150 %

Japan

Largest vehicle market

KRBT

- 213% more units produced than US
- PEEEIZ A E213%

Million Metric Tons CO2

Largest GHG emitter
B A Y 2 R ASHEI

- 23% of total global emissions

- (S BRI E23%

: 0
1960 1970 1980 1990 2000 2010

Based on data from the Global Carbon Budge! far 18582011,

16



Three decades of rapid economic growth

=R I R

GDP and real GDP* growth rate in China, 1978-2011
e GDP increased 129-fold

500,000 16 from 1978 to 2011
450,000 A o [N A A F19784F
r 14 2220114 WG i T
400,000 - o
L 1291%
_ 350,000 |- - . :
:.—3 300,000 | ‘_' - 10 * Per capita GDP.rose by
S more than 92 times from
E 250,000 -8 R 381 RMB to 35,181 RMB
% 200,000 Y — L6 * Ai’/j @i%%’f?ig
2 o000 u HEIE92 1% (1£381I0 %
’ L, 35,1817T)
100,000
50,000 -2 e Became the “World
Factory” — lifting millions
0 )
1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 of people out of extreme
Year poverty
o AAy “HA TR -1#
Note: GDP (at current market prices) I GDP Real Growth Rate %ﬁﬁ%‘}\}%"éﬂﬁ@}}f g ﬁl
Source: China Statistical Yearbook, 2012 17

*Real GDP is a macroeconomic measure of the value of economic output adjusted for price changes (i.e., inflation or deflation)



Sectoral structure

AR i ik

Composition of GDP by sector in China 1990-2011
(B P A EE SR E P 8B T35 & 07)
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CHINA: CURRENT SITUATION AND TRENDS -
ENERGY CONSUMPTION

M |=

B 1) 9% &
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Trends of resource utilisation: energy

BIRA B REYR

In 2009, China
became the world’s
top energy consumer.

20094F, H [ YAy
LS o N R
7 23]

Y4

-

Coal supplied the
vast majority of
energy consumption
in China

RERAE REVRTH B &h
f& AL 48R Ay
Ll

Energy consumption
for tertiary industry,
residential users and

transportation
experienced rapid
growth

FoEE. BERAERN
AAZ 10 T8 oy FH i PR
R

Energy consumption
in the central and
western region
expanded faster than
that of eastern areas

R AN P ER B 5 e
PRIHAE Y R R

Source: IEA, 2010; West et al., 2013; U.S. EIA, 2012
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Energy consumption growth

REVRTH B &

Energy consumption in China, 1980-2010

Energy consumption (10,000 TCE)

350,000

300,000

250,000

200,000

150,000

100,000

50,000

I Coal

I Natural gas
I Nuclear power

- 100%
- 90%
- 80%
- 70%
- 60%
- 50%
- 40%
- 30%
- 20%
- 10%

- 0%

As percentage of primary energy consumption (%)

[ Petroleum
I Hydro power
ep=Total energy consumption

Source: China energy statistical yearbook, 2011

A soaring growth of
energy use since 2002
with an annual growth
rate of 9.4%
20025 HYAE TR 52
YRR R9.4%

China accounted for
17.5% of global energy
demand, which will be
increased to 22% in
2035

Hh B REYR R SR =L
2010£|5Hﬂ£%ﬂ< 1]
17.5%, FHETIE 75 KiF
20354 K 5522%

21



Fuel type
YRR

Total energy consumptionin China by type, 2011

e Coal supplied the vast
majority (nearly 70%) of
hydroelectric China's total energy

p%\%er consumption in 2010
* 20094F - SRR TH & Al
natural gas REYE Y %?‘E’%ﬁﬂiﬁ

4%

nuclear s
<1% * Implications for the

other renewables environment, society and
1% public health?

o« BIRYT. AL AL SR
IS8

<=, Note: Numbers may not add due to rounding.
Cla’'Source: U.S. Energy Information Administration /nterational Energy Statistics.
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Energy consumption per capita

ANFIReiiiH & &

Per Capita Energy Consumption
e China’s energy

400 N . .
/ \ consumption per capita

350 N has greatly increased in
3 / M recent years

00 17 - « P ASIAE TN R
250 USA A AR B AT

e 2V

* Yet, China's per capita
Sm==Europe energy consumption
China was about one-fifth of
that of the US

World | « 2R1 » FEIHY ALTRE
BB ERE RyFEE]
W Z—

Gigahoules per Capita

Source: based on BP Statistical Data energy consumption 23



Increased reliance on imported energy
B FRE IR ARG

China's oil production and consumption, 1990-2013
thousand barrels per day

12,000

10,000

consumption
8,000
net imports

6,000

|
4,000

2,000

0

N D O HPA PR SN DD 6 o
&S \@"'\og R R RIS ‘190"'@0 S

Q’\Q%Q%Q..\’L.fb
\
o QQQ’QQ’Q Q

N
S S P

“~, Source: U.S. Energy Information Administration /ntemational Energy Statistics and Short-Term
€Cla’' Energy Outlook (August 2012)

China's steady growth in oil
demand has led it to
become the world's largest
net oil importer, exceeding
the US in September 2013
A B ) i 7 SRS A 3
R, BB Fix
KA R 1[5 (20134F
9H TR 3E )

Increasing urbanization
comes increased gasoline
consumption as more and
more urban Chinese
purchase automobiles

W AGERE IR, AR
ANEKF R R, IR
& 2% A TV B
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Increased reliance on imported energy

B 1 REIE AR

China's natural gas production and consumption, 2000-2011

billion cubic feet o China became a net

5,000 .
natural gas importer for
4,500 . . .
mproduction mconsumption the first time in 2007
o . EHE20074E B E R

(=]

3,500 INRAELCTPE
3,000 imports exceeded exports
2,500 e Shalegasisseenasa
2 000 way to reduce
dependence on
1,500 .
imported gas?
1,000 A AR N
o FEREAERIUZEK
A DI TR ZRRAIAR
FE 7

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

o

L

e@ Source: U.S. Energy Information Administration Intemational Energy Statistics

Note: 1 ton of coal equivalent (TCE) is equal to 27778.25 cubic foot of natural gas 25



Shale gas reserves in China — accessibility still unclear

H B E AR E 2SI AE

Sources
Zouetal 2011
Jia & Song, 2009
USGS, 1997, 2000

EIA/ARI SHALE GAS/OIL ASSESSMENT R
KAZAKHSTAN

=

KYRGYZSTAN
—_e

Majority of Chinese shale
reserves are estimated to be
located in 3 basins -
Sichuan, Tarim and Yangtze
Platform

TR SRR > TR
TR~ B BRI
g1t e

Probably lie beneath
mountainous terrain, under
terraced rice and tea
plantations or in deserts
where water is scarce

rpa 2% LLIEVHIE T - B4

SOUTH CHINA/ 4 S lkE
YANGTZE )Fﬂﬂ? H > ﬁ%. N //I\ /;-—\‘Ly\‘l:
-
™ (© 2013, Advanced Resources AZL A 0 o
International, Inc.
Scott Stevens _ sstevenagGud-res com Environmental impacts of
ith Moodhe Imwavmm
Assessed Basin i i
N — iy D%w = hydraulic fracking
I 22 5 8

o ——— s KBRS LB
Source: U.S. EIA, Technically Recoverable Shale Qil and Shale Gas Resources: An Assessment of 137 Shale Formations in 41 Countries 26

Outside the United States, 2013.



Development of cleaner and renewable energy

TR R BERAT ] AR BEYR I 95X Jre

China’s 12th Five Year Plan (12FYP) sets out a specific goal of
11.4% of total primary energy from non-fossil fuel sources by

2015, and 15% by 2020 SOLYNDRA

TR BIRE 2015 A RRRA KRR b T OUeNE

3] 11.4%, F20204Fi£%15% |

Types of cleaner energy sources 5 ALY JATY . nﬁ
— Coal-bed methane & 4&,
— Supercritical coal fired plants ji i 7 A B 7 i Solyndra received a 527 million dollar loan
— Fluidized bed coal technology &3 AL AR AKEF: 47 B o e g e before flne
— Waste to Energy 85 5 £

China currently ranks first in terms of installed wind power and
hydropower

T JE 3 5% TR 7K 73 % B g T P B 1 T RS

China is also the world’s leading manufacturer of solar
photovoltaic cells

W= Rooftops with numerous SWH: because
EFI &%ﬁ?l@%ﬁ\% 5@7&57% ﬁ%ﬁlﬁﬁ(%ﬁﬂi}% of government subsidies (Liu & Liu, 2013)




CHINA: CURRENT SITUATION AND TRENDS -
ENVIRONMENTAL CONCERNS

3] 1) 32 F TR B 3% —
T 35




Most pressing environmental issues and its impacts: some figures
B 2 A AR BR 5 [ e e HL

28+ Bl {5 LA

EELLT U TR T ES “ilﬂ‘ll !Il AR RBFRENS AAE-CHREEGRIE
FANANL ERFANGMN CTauw ‘| RENIMAM - DULMRE ARREpERAENE (S
F SMETIE - ENTERS G MII l II.H Ll lﬂ.l.!,llm Lt i L A e
SERMFERENT -ARR EF LENFLETILWG . BEQ
FPOARELIEIY SERR u I'IIH: IEW x“*!!ﬂl.nﬂlﬁ BrANE .U!Ill
ENEATEEEE T RN n Lo =

[ The-costs of enV|ro.nmentaI China is home to seven of the
degradation and depletion of natural ) -
a0 ., : world’s ten most polluted cities
resources = 9% of China’s GDP in 2012 )
(Manning, 2013)
(World Bank, 2012)
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Most pressing environmental issues and its impacts: some figures
B 2 A AR BR 5 [ e e HL

Increased lung cancer risk e
due to PM2.5 pollution =

20%
30%
40%
50%

Calculated from Global Burden of Dsease 2010 data at
ghda MR ThrErsancevalUATIOC. g

China‘s choking smog cuts 5.5 years from Air pollution from 196 coal-fired power stations
average life expectancy in Beijing, Tianjin and Hebei caused 9,900
EPEI"]?%?@%:@%U}E‘Z%T%SS@ premature giiths in 2011
(a recent study by Massachusetts Institute of Technology, Tsinghu 2 E Eﬁlge%%}: = Fﬁ&ﬂFﬁi%ﬁE’]PMz 5
University, Peking University and Hebrew University of Jerusalem) ‘ /’57|<2L_EE T )‘;ﬂﬁ@nﬁg900}\l_$%]:
b (a recent research by Greenpeace and American air pollution ‘
experts) ’
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Most pressing environmental issues and its impacts: some figures
B 2 A AR BR 5 [ e e HL
Floating, Dead Pigs Repulse Shanghai

MMH&WMW&M Crucial Water Source of Thousaneds of Carcasses |

S AinE

,mumnmz i 5
El

= iry p
i
O @
Ty
et
e

Less than 50% of China’s surface water

Request for PM2.5 data — 496 monitoring can be treated to the'po.int where it is
sites were set up in 74 cities safe for drinking

PM2.58E — A 7MER T L8 B T PR KA 509 A P22 £ X
496ES HI®E (The Economist, 2012)

31



Most pressing environmental issues and its impacts: some figures
B 2 A AR BR 5 [ e e HL

2o 2.6 million sq. km of China is under ; E;x 16,306 species (animals and plants) under |
| desertification, equivalent to about one- | 4, | threat, among which 800 species are located
quarter of the country's total land surface o in China
PR OE LR 2260 5 A B 0 (G2 3K H HiIA 1630615 S E 4 T i Jak G
st R AY 1/4 H rp8007E 73 i H [l
(People’s Daily, 2011) (ICUN, 2007)
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Most pressing environmental issues and its impacts: some figures
e I BR B AR e e &

D e s
No longer be accepting poorly sorted or dirty
China's 'Operation Green Fence’ (2013) shipments of recyclable waste from foreign

exporters

ARSI F R R, S
AT [ Wi e

AkEEATEN (2013)

33



Quest for better environment and quality Life

B SR A A R NME 2R

Growing influence of environmental
activists, advocacy groups and the
internet

IRORERS ~ (EsRAH A O A 2 2
AR

Increasing pressure from the growing
Chinese civil society — basic rights to
fresh air, clean water and safe food
R R E VEARER] @ 5 ZE
R EFHVKE R B

oy 3000EEEWERE
L (ESe T E 24T AR

50,000 riots and protests during 2012
[72201228 A4 45 E bR AL AN LR S )

New wave of environmental justice
movement?

BLEE ¥ — R HYER BT (R FR A ) ¥



Quest for better environment and quality Life

IECK A H RSB E RS
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Quest for better environment and quality Life

IECK A H RSB E RS
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Green transition in progress’

0 TR T 2




Unsustainable development

ANATRFE L e

Rapid economic
growth

AEI ) PR A R

Y

Pollution and resource

%9 SYRLS v depletion
Y4 U BER B . Jepletion
(REVR. 7K. ) IR YL Y5 AL v

Resource extraction
(energy, water, land)
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The Chinese growth model

B R R A

Irreversible damage to the ecosystem is already threatening the economy,
human health and social stability

HAERE LGS A AR5 E DR R - NIRRT giRE

intensive

industrialization

Towards a green development path (driven by more efficient use of resources and
productivity improvement through innovation and industrial upgrading)

%@ﬁ@%@Z%(ﬁﬁ%ﬁ‘E%ﬁﬁ‘%ﬁﬁ%ﬂ%gﬁﬁﬁ%$%ﬁ>w



Drivers for resource efficiency in China

(e HE 1 BHE i B R RCRAARAS R

Rising resource consumption in an era of scarce resources
FEEVE H MR 5T, ANErG 0 & IR A 2 (eI rh B R S B R
R BARA R A

— Population growth, rapid urbanization, urban-rural migration
- AOME - S b~ R
— shrinking domestic resources + increased dependence of foreign resources
- BINERMEAS L + BEYNERIIBIE S R S
Emerging middle-class and growing public health concern
th EE P AR B DR A L e e A B VR
— Public demand for greater information transparency & more public
involvement in resource management
—  DASEIE B B 87 S B8 2 A B R BRI R O A A, (R PRR I
K2 B AN BR BT B
Global pressure and expectation on China to curb global carbon and

GHGs emissions
FEPC I % RS A m ] RS RRE L, BT
2 Eall g

40



Energy intensity of China
A B ) e I S

Note: 1 tonne of oil equivalent (TOE) = 1.42857142857 TCE

41



Economic restructuring and changes of environmental
conditions in Eastern China region

o B8 RS L Y RS T T N R BRI B AL

* Different parts of Eastern China had different development patterns and
trajectories as each area has its unique historical context and strategic

function

o HRERER. BAL. BIREEUN G RS T IR 2= 5E, REA R

P 5 P A AL R & AN HH 7]

Eastern China region is undergoing economic
restructuring, with the service-related
industries growing rapidly at the expense of
manufacturing industry (especially after 2000),
resulting in the establishment of a “3-2-1"
economic structure

BRA Hh [ A Vi EAE AT, 1 9 IR A5 AH B
AT T BOESERA T IR E (O
HAF20004F1%) - KB EIE T B = E ¥R
K BB EEFIR SR/ “3-2-1”
1% )=

N
fﬂ_\ SR 5
f b [ —_
o . =" Wl
( Xinjiang B \'_ ,._H‘_“"' f__J\\_. ‘-?‘?Qféijing

. . —
o f 0 o Y YT
S ) r . "_f'\_ 4 Shanghai
¢ % B N \-".‘;/
L e M s e e
\_‘\\ . 1 - \"f'l'
e A T W
e \,> o s Hunan JJ
West T ﬁ
Central 11 4 .:'E'ri%ﬂdé—“"
Eastern/Coastal o H“'H{r’f Hang Kong
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Changes in composition of primary, secondary and Changes in composition of primary, secondary and tertiary

tertiary industries in Beijing, 1978-2009 industries in Shanghai, 1978-2010
JEI = WRE S B AL b =R S B L
" éfzﬂ[é a ;‘ﬁ:?ik %EF% —— Primary industry ~ Secondary industry  Tertiary industry
80.0 - Primary industry ~ Secondary industry ~ Tertiary industry 20.0% -1_._'_ BN e B L EER
’ gy,
70. 0 70.0%; [-=====neess - = ‘ """"""""""""""""""""""""""
60.0 00.0% p-=ccc=rcccccsncsacacenss ‘_-—'l_._- """"""""""""""" Lhlhy
50. 0 T ) RRRRES——— . e Sl = = GO
40 0 40.0% F--cmcccmcmciiincicncanaaaaa.. - g T 0 ..""
300 20.0% "‘ LR E e L PR PP PP PR
20.0 20.0% Fi-c . <~
10.0
00\\\\\\\\\\\\\\\\\\\\\ \ﬁz,ﬁj\ 10.0%
D D D DD D D D D D D DO DS Year 00 e S SEEo 00188 b8 & HHHHL
1B B ¢ BN RERBBEH -
BB S R R S e S o0 O e R 10D SEREEEIERRRRRERRERERRERARRRRARARAR
Source: Beijing Statistical Yearbook R .. . . Source: Shanghai Statistical Yearbook
(1979-2010), Beijing Municipal Bureau Changes in composition of primary, secondary and tertiary (1979-2011), Shanghai Municipal
isti . . . Statistics B
of statistics industries in Guangdong, 1981-2009 tatistics Bureau
J& R =R S0 B L
80
70
60
50
P —Primary Industry E—=l
Secondary Industry E=/k
30 Tertiary Industry ~ F=Fk
20
10
0 Source: Guangdong Statistical Yearbook

(1982-2010), Statistics Bureau of 43
Guangdong Province

1981
1983
1985
1987
1989
1991
1993
1985
1997
1999
2001
2003
2005
2007
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Economic restructuring and changes of environmental
conditions in Eastern China region

o B8 R A Y R T TR N R BRI BE AL

* Economic restructuring through industrial upgrade shows some success in
localized environmental improvements in terms of reduction in the rate of
environmental deterioration:

. %%%%E%ﬁ%%ﬁﬁ&%ﬁﬁ%ﬁﬁ%ﬁ%%E%%%@ﬁﬁ%ﬁ

EEE R :

— manufacturing plants that use diesel-powered generators have been closed;

—  BAPA(E S hEs BRI TR

— cleaner power plants have been progressively introduced into the market;

— LRI ATE R L ISR A 95 5

— the development of centralized heating systems for urban households and
encouraging urban residents to use more natural gas instead of coal, etc.

— P EAPERR U — K — P B gt s i mg 7 3. DURIR R B AU RIS
e Trends of economic and environmental variables of the three study areas
demonstrate the relative decoupling of economic growth and environmental
quality (i.e. the economy grew faster than the rate of emissions)
o ACVRIG R BRI B AR AR S SN RE, R = L AR 0 R R b0
e A 5 G HE I = N BRI R R A T %
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Changes in economic development and pollutant emissions and
concentration in Beijing (2000-2009)

A H T A i 5% R B ys B HE I IR R 4L 1B YL (2000-2009)

£ Year

e, B 05 2\ B4 5 H $41H Respirable Suspended Particulates Average Daily Concentration
g — {55 H S S02 Average Daily Concentration

. — 55 (B85 H 918 NO2 Average Daily Concentration

e — B GHPER B SO2 Emission

g 135 4 =1F Total GDP

e H48 B1_E Tl 871 Gross Industrial Output Value of Enterprisesof Designated Size

Source: Beijing Statistical Yearbook (2001-2010), Beijing Municipal Bureau of Statistics
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%

Changes in economic development and pollutant emissions in Guangdong (1996-2010)

i SR AR 5 e BRYS R HEIBU 2 AL 1B DG (1996-2010)

600
) //
400 //
) //
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100 e
S A - r l '
S — — ._ : —
— " B e —V S e
0 e e P S— 'g-’
—~— == ==
1996 571908 9992000 2001 2002 2003 2004 2005 2006 2007 008 2009 040
— —
-100
EA) Year
1 [X 4 7= 2.{5 GDP —— T\l 2 ™ {& Gross Industrial Output Value
e T S HERT £ & Total Volume of Industrial Waste Gas Emission i Tl — & {EFTHEFTE & Volume of Industrial Sulphur Dioxide Emission
e T\ fHZCHERT & Volume of Industrial Soot Emission —o— TI# 2 HE57 & Volume of Industrial Dust Emission
i [ 7K HERT 2 & Total Volume of Waste Water Discharged e 4 TETE 7K HER T 2 & Total Volume of Living Waste Water Discharged

Tl E7KHERT 2. & Total Volume of Industrial Waste Water Discharged === T\l Bl{A&E#7=4 & Volume of Industrial Solide Waste Produced

Source: Guangdong Statistical Yearbook (1997-2011),
Statistics Bureau of Guangdong Province
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Changes in economic development and pollutant emissions in Shanghai (2000-2010)

300%
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-50%
-100%

T A SR R B S e HE UL TR T (2000-2010)

e B AE N [ Resident population
e GDP

BEYE 7Y ¥ Energy consumption

e B2 FH ZE4 Civil motor vehicles

e ] 212 HE Y B Emission of smoke and dust

e — F AV TR HEFL B SO2 emission

\g e T % 7K HERL & Industrial waste water discharge
e T 5| 135 7K CODHE Y & COD emission from

industrial waste water

O "4 &N M < 1 O I~ 00 O O
O O O OO0 O 0O oo o
O O O OO0 O O O o O O
AN N AN AN AN AN AN AN AN AN

FEft Year

Source: Shanghai Statistical Yearbook (2001-2011), Shanghai Municipal Statistics Bureau
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Some signs of pollution dispersion, the “pollution heaven effect”?
TIAERT - TTTRRERET R Y

Air quality grading in PRD region (6 June 2006)

BT =AMl 22 A s E w4l (6/6/2006)

e Regional Air Quality Monitoring Network

s . since 2005

o nees |+ EEESREAIE (2005B1RE ()

T ke e 16 automatic air quality monitoring stations
in the Delta, 3 located in HK

er e PNEEE G E HENE s, Hp =
p— A 57 7> 7 s

Huizhou

FIE L T

. e

¥ ) || lﬂm:lwwam % E-%
AN BRIE M W

: °
Onen y

Dongguan
R5E
-

L I 1
Air quality grading in PRD region (6 June 2012)
BT =i 22 Sman E 54k (6/6/2012

mg:asu;ggaehg;:

In search of lower land, labour and

environmental costs) ?

i i~ B IHERE AR RATH I ?
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Transition in China’s Environmental Policy

o o5 B 5 ISR (1) i )

The first developing

mix of legal, economic and
market-oriented approaches

2 LA T T B )

country to establish SEE SRR T s T B

1984 - the Agenda 21
establishment of =77 2140 S5
the national
environmental
protection agency 21st century
ElE$T {5 AVA i

1990s Harmonious

Environmental
Protection Law

was passed in 1979 1980s
IR RGE L
The framework of
environmental
protection has
1970s taken its initial
shape
The age of o P \
awareness IRIRIRGEHVIEALIZA
§ AP
& g HA

transition toward SD;
RIR RS EUR Ham A

IR EIEEIE S EEdTdic!

integration of
environmental
protection and
economic
development
PRRGF S TE i PR R
IRas BHAR 28 R AN BE %

Marked a major

AL G SIS

JEHVEE R

Source: Synthesized from Matsuno (2009); Zhang etal.
(2008); CCICED (2011)
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Transition toward the route of SD
18 7] 1] 48 95 g

1990s

* From the early 1990s, regulators attempted to encourage the “three shifts” in
pollution control strategy:
o OFAHIEL, BREHRITHE H R T ORAEE BN 11 — {5
— end-of-pipe waste treatment to whole-process control and to source control
— R Ui v B [r) AR 7 AR 47 | A
— from pollution concentrations toward total discharge volume/total-load control
—  EIE A ) [ i Bl R s o) A A
— from disperse-source control (requiring individual enterprise to resolve its emission
problems), to a more integrated approach with centralized /regionalized control

— R S SRS I R AT £

* In 1994, China published its national Agenda 21 and various central
departments and local governments formulated their sectoral and local versions
of Agenda 21

o 19944, PEAEM 1 (P21t ACERRE) o BRUL[EIRE, 2 AE T ST AN E
bR AT JRE i PP R S R 21 T AT R e ‘"



Towards harmonious integration of environmental
protection and economic development

PR B 5 1 Tt i ] B 5 e BEL A 2% J 1Y A%

215t Century

the notion that economic development (environmental-friendly and
resource-saving) should be based on ‘circular economy’ was officially
confirmed in 2004 along with the establishment of ‘scientific outlook on
development’

20045F, P BB IR ZURENT 1 46875 92 Fee JEE i 3 ST/ 0 P A 7 1Y 2
etz b, AR 7R R SR RRET, B AR IR AT R
BT A9 RY AT RS AL O L

The concept of developing ‘ecological modernization’, and a ‘low carbon
economy and society’ have been introduced since 2007

H1€20074F LAAR, “AERESCHN” ., “ITcpE wr BRAS I 1R R 2 R BRI 1
T B
Too much jargon?

LERE SN
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Chinese-style green development

A el X ) e £, 95 i

e China has embarked on her own form of green development

«

5 ] 95 4147 FL A 1) Aok €0 2% R ABE 5

The stipulation of 28 laws and administrative regulations in the field of
environment and resources conservation during the 2000s

HiE 2815 B BR 5 S B YR IR VAR S AT BUE

“Circular Economy Promotion Law”, “Cleaner Production Promotion
Law”, “Energy Conservation Law”, “Environmental Impact Assessment
Law”, “Renewable Energy Law”, “Solid Waste Pollution Prevention Law”,
“Civil Building Energy Conservation Ordinance”, “Regulations on the
Implementation of the Forestry Law”, etc.

an (e N RN E R AS B (e k) (BB ETEL) |
(rpaE N RICFIBI T2 REIRED (3 N RILAEBIR R 2 25T E
20« (P ANRICAB AT B AEREIENAD) (b N BRI [ 35
FEDNG AR EIBTRIR) « (AT REmRE) - (R ARILA
B ARAVE F i) S
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Chinese-style green development

A el X ) e £, 95 i

The 12th FYP (2011-2015) opens a new chapter for green development in China:
TR (2011-20155F) A B Rk 1 92 R B RO T — D R
— towards a sustainable growth model - to restructure the Chinese economy by

encouraging domestic consumption, developing the service sector, shifting to
higher value-added manufacturing, conserving energy, and cleaning up the

environment
— [ A FRAE I R R Y - SRR A N, SN T . SR RARSATE.
) = P IME G 2 . BTAYRE YR DL AR IR I 5 HA H AR

A Green Development Framework and a total of 24 binding and non-binding targets
related to an inclusive, green and competitive economy were laid down in 12t FYP

TR EBUE TARGEEEAELL, WET T 124 A AAE S ARA ALY AR

The long-term aspiration - to become an Ecological Civilization (renamed as Ecological
Progress), a view strengthened at the 18th CPC Congress in November 2012

R AR )\ IR B RER R &R AR RS R AN B g
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Resources and Environmental Targets
SIS KRR AR

Target 11th FYP 2010
(2010 Target) (Actual)

Reduction in energy intensity -20% (R) -19.1%
PR RE I VH AE SR

Reduction of water consumption per unit of -30% (R) -36.7%
industrial value added

P2 AT B G B T3 7 HH AR /K &

Forest Coverage 20% (R) 20.36%
HRNEER (+1.8%)

Reduction in carbon emissions per unit of  N/A N/A
GDP

= A A R s

Non-fossil fuel as a percentage of primary  N/A 8.3%

energy consumption

IR IARHE — R eE TR E A = L]

Source: U.S. - China Economic and Security. (2011)

12th FYP
(2015 Target)

-16% (R)

-30% (R)

21.66% (R)

-17% (R)

11.4% (R)

Note: (R) = restricted (binding) targets and (E) = expected (guiding) targets; N/A indicates this was not a designated key indicator in the relevant FYP



Target 11th FYP 2010 12th FYP
(2010 Target)  (Actual) (2015 Target)

Reduction of emission of major -10% (R) CO2 N/A
pollutants -14.29%
F B YA = COD

—12.45%
Reduction in Chemical N/A N/A -8% (R)
Oxygen Demand (COD)
TR =R E
Reduction in Sulphur Dioxide (SO2) N/A N/A -8% (R)
AR E
Reduction in Ammonia N/A N/A -10% (R)
Nitrogen
AR =
Reduction in Nitrous Oxides N/A N/A -10% (R)
BEAMNYEA =

Source: U.S. - China Economic and Security. (2011)

Note: (R) = restricted (binding) targets and (E) = expected (guiding) targets; N/A indicates this was not a designated key indicator in the relevant FYP
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Command and Control 5414 i
. Control of concentration of discharged pollutants % Hlly5 4L &
3 Control of total amount of emissions 17 1| 4& HE i &
o Environmental impact assessment system ¥z 5% 5 2 51E
o “Three simultaneity system” “=[a] K" 51 &
e  Setting deadlines for control of pollution sources il 5 14 il 75 4L ¥ B 31 PR
o Pollution discharge permits 75 44+ I8G AT
e  Centralized control of pollutants V5 444 dr 5 il
e Quantitative examination on integrated management of urban environment i€ FE R 230 17 PR 55 1) 45 S VA BRAE I
o Environmental administration: supervision and inspection Fe i {7 4T . BB K Ay
Market Economy T 35 &% 2%
. Levy of pollutant discharge fees I\ H)5 &
. Penalties for exceeding pollution standards 75 4e4/) 1% 17 & HE U 1E ) &1 2k
3 SO2 emission charges A AR HERIN &
3 SO2 emission permit trading system LB HEBGF 7] & &
. CO2 emission permit trading system — S ALBRALEF 7] R &%
. Subsidies for energy saving products &1 & & /i i ik
. Ecological compensation fee pilots A= BB & 25t &l
Voluntary Actions [ EEM:FEITE)
o Environmental labels E2 R 12 4
o ISO14000 environmental management standards ¥z 1% & Fi A2 #E
o Green manufacturing 4% 845 &
. Eco-agriculture 4= fB 3£
. Eco-model areas (prefectures, cities, provinces) 2E RE/R I [% ($H. T+ &)
o Eco-industrial parks 4= & T. 2 7]
o Environmental NGOs Iz { JEEUR 4H 4%
3 National model cities for environmental protection, environment-friendly enterprises [# X IR {R #LAN T, RIEMDZE
o Green GDP accounting pilot projects %% {0,GDP % 517l B Bl &
Transparency % B &
o Publishing environmental status report #%/fi ¥z 453 IR Vil Rk 75
. Publishing environmental statistics 5 i Iz 451 & K}
. Publishing river water quality at key monitoring stations 5% ffi == 2 7K & & 1k 17R] 7K b & 155 10
. Publishing ambient air quality indices %% i 245 25 50 i & 5 8K
o Publishing enterprise environmental performance 5 fii {i 3£ B A3 = B 0
o Public hearings on environmental impact assessment 517 B35 52 2551 AE (1) Bl 75 &
. Enhancing environmental education at all school levels JI5EE K H/INEAR & TH I BRI 20 H
3 “All-China Environment Protection Century Tour” (supervision campaign by the public and media) “H [B{EE R TH A0 AT (2 F A1 LG58 7Y
B BEED)

Source: Synthesized from Matsuno (2009); Zhang etal. (2008); CCICED (2011)
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Province/City-level: Pilot low-carbon city initiative

A AL/ T AR R T S RS T H

Pilot low-carbon city initiative (launched in 2010)

(b T Ed R TH H (2010 #EH )

* 5low-carbon pilot provinces and 8 pilot cities

EWANIE ERER TS
® ﬂ/é /\T—ﬁ‘ % /2 ‘%‘ N. Khanna et al. / Sustainable Cities and Society 12 (2014) 110-121

Required by NDRC to &4 ZE 20K :

* develop a low carbon development
plan and formulate supporting

policies -
- HRIERERME > SUEKFER

e develop low carbon industry
o B {RhkEZE

e establish CO2 emission statistics and

data management system
o T LR R -
PN

* Encourage low carbon lifestyles and
consumption

o SENRbRAE T RN E

Chongaing 4

.

AGUIYaNg  Xjamen

all

Fig. 1. Location and major targets of NDRC's eight low carbon pilot cities.

Source: Khanna et al, 2014



Province/City-level: Pilot low-carbon city initiative

AR/ TR BRI T R RS TH H

Overall and sectoral targets #& 4% & ¥ H A2

Comparison of overall and sectoral targets in low-carbon pilot cities,

Target T BD W ) NC

GY XM 5L

Overall targets
Carbon intensity [(C0: per unit GDP) X X X X
Carbon emissions X X
Energy intensity (tce per unit GOP) X
Share of non-fossil fuels X X
Energy saving X

Industrial targets
Industry emissions
High-tech industry’s share of total value-added X
Service sector’s share of total value-added
Cultural/creative industry’s share of total value-added
Lowr carbon industry’s share of total value-added X

-
-

Bullding targets
Building emissions
Green buildings' share of total new construction

Transport bargets
Transport emissions
Share of public transport in modal split
Buses per 10,000 people
Electric bus share
Metro length
Increase in number of alternative energy cars by 2015 X
Increase in number of free public bicycles by 2015

-

-

Ecologlcal targets
Forest coverage rate
Wetland coverage rate
MNumber of natural reserves
Water saving
Pollution control
Per capita public green area X

E ]
-

(ther targets
RED investment in low carbon technologies
Information dissemination X

Notes: T), Tianjin; BD, Baoding: HZ, Hangzhou: O, Chongging: NC, Manchang; GY, Guiyang; XM, Xiamen; 57, Shenzhen.

Source: Khanna et al, 2014
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Province/City-level: Pilot low-carbon city initiative

AR/ TR BRI T R RS TH H

Comparison of main supporting measures in low carbon city plans. Su Ppo rti ng measures :J:jii[%:"ﬁﬂ@
Measure T BD HE ] MC oY M SZ
Administrative

Advisory group X X X X X X X X
Performance evaluation system X X X X X
GHG emission statistics, verification and management X X X X X
Energy audit and label X X X x
Low-carbon industrial park enterprise requirements X
Pianning and legal framework
Special planning X X X X x X X X
Regulation X X
Preferential policies (land, fiscal, procurement policies) X X X X
Financial and tax-based
Low-carton fund X X x
Fimancial incentives X
Financial funding X X X X
Consumption tax X
Energy price X
Market
CDOM X X X
Energy and carbon trading market X X X X X X
Industry and technology trading center X
Sctentific research
Low carbon research center X X X x
Low carbon service center x X
Talent introduction x X x
Other
Imformation disclosure b x X x
International collaboration X X X X X X X X
Public awareness and promotion X X X X X

Notes: T], Tianjin; BD, Baoding; HZ, Hangzhow; C0, Chongging: NC, Nanchang; GY, Guiyang,

Source: Khanna et al, 2014 60



Province/City-level: Pilot low-carbon city initiative

B/ T

ARBIE T RS TH H

Formulate

-

Fig. 3. Hangzhou's model for low carbon planning.

(F M EhAR E A2

Source: Khanna et al, 2014
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Province/City-level: Pilot low-carbon city initiative

AR/ TR BRI T R RS TH H

e Hangzhou city strives to develop a "five in one" public transport system,
including subway, public buses, taxis, water buses and free bicycles
o PUNEBRFFAAMESS. Mt - A%, FHERE, K EE+, AfEE
“HAL—H#E” BRIRASCHER

T E) BRI AL & RS — “T A2
Instant electric car rental service
: - o o NN o ST 0T
.vh b

Vifliéiga ot B &

e S "‘». .::71 ‘. 2
AN b/ . H \l‘ ; 1 3 =~ IR, : e
* 60,000 5 HATHL; >2,000 H AT H#3 % AN A e

* B VRRH B 55 4> 741,000RMB; 285520 RMB /1
/NI, AJBEEE25 RMB /17N 62



Province/City-level: China green development index

ﬂgymﬁﬂ#l&@ﬁﬁﬁﬁﬁ

 "China Green Development Index Report" was jointly —
issued by the National Bureau of Statistics China,
Beijing Normal University and Southwest University of 2013
Finance :ﬂﬂ:

. l%@ﬁ%?%ﬁi»mlﬁuﬁﬁ A6 LAl | '

%&@ &R S5 M

. Coverlng 30 provinces (autonomous regions and 2012
municipalities) and 100 cities ey

 J A6 T30 ) Frioofshiy i 2 i e B

H

 Three areas: green economic growth, resources and v Egg'm
environment carrying capacity and government policy A
support "

. ?%E%%%f R B AR AR B RE AU R 5C

e 57 indicators (e.g. energy intensity, per capita CO2
emission, urban sewage treatment rate, forest coverage,
etc.)

» STIERT (RIS E R AR EBERE, A Y S A
HERCRE . 3 v 7K iR %%ﬁ%%wmﬁﬁ)

HESBRREES
FEES
i



Company level

R

NDRC’s Top-10,000 Energy-Consuming Enterprises Program (2011)

SRR B A S B AR AR AT BB I T 2R (2011)

To improve energy management and upgrade the level of energy efficiency at
key-energy consuming enterprises
B E B e AL IR e ge TAE, ®fuEiReE L, FEmpeilif H R
Target HI5EFAG:

— 15,000 industrial enterprises that use more than 10,000 tce per year

— 15,000 ZX (5 A ReViiH B = 1 S AR DL ) T3 3E

— public buildings (hotels, restaurants, and schools) that use more than 5,000 tce per

year

— KA &S TR L UL FREEE. 5. MEARE. PRE
— 160 large transportation enterprises
— 160 Z (47 A AEVRTH B E 1 E MR RS LL B)RORIE . BIEARSENEEE . ]
1 4 38
covering 2/3 of total national energy consumption, or 85% of the total
industrial energy use

B ARREAERY2/3, BUAR L 3EAEFERI85 %

Source: IPEEC, 2014; The Institute for Industrial Productivity, 2013)



Company level

A3 JE 1]

Requirements on the Target Group Assessment results (2012)
i T I M . 20124F B X A E B e H AR B A H A 2R
A HARRAHE 2K -
P RS i WEH RIS (30 g | Zo11-2012
BEAE [ v | mmsem | ane | sk | doae | e f{;giﬁ%
B b 2k E TS 5 x
PESE | Gowm | oukh | %B | pewk | ueR | gy | PUHERD
e Implementation of the target responsibility system E® | 2 [ o T 5 52 D 22 7L
# A 211 193 46 oy 20 32 456 320
L gﬁ/f’tﬁﬁ ﬁ% %%ﬁ{iﬁéu ok 503 ] 257 63 &% | 2175 1185
: I & 635 544 45 266 156 6 1363 i
e Establishment of energy management systems at e e T T T e e T
enterprises IE oXk a3 Gl 322 ) 31 e EiD
- . i 247 231 L 113 I8l 20 LEN =
° @Eﬁ%ﬁ %}Eﬁ%fé WL | 489 1 Th 145 &6 = B P
: | L # i ] 265 ! 5 a7 42 B85 Til
e Implementation of energy audit systems and energy [ % [ o | we | 5w | s | | s 153
C . [ 18 1220 1134 253 TED i i) LG =)
Conservatlon plannlng = 0 319 333 143 134 17 11 E40 126
NN = 2 Varasp2y o W iE 43 E 4 233 Ay = 525 3
o [ FEE HEIR 2 T A0 ]| 67 e AL e = i T 7 - 0 =
HPa H il & L1535 1110 R 603 20 B4 2530 2349
. Condgct enierg\i/keffluency benchmarking e
bk T T ¥ - - - - -
° 7z 225 Bavay gy N2t Mok 812 12 21e 373 218 0 o346 ]
Eﬂ% beﬁj\- méﬁjﬁ;m:l:/ﬁz o a8l 503 xid 205 26 19 615 145
e Acceleration of energy conservation retrofits r & | o | s it s | 20 1 1563 s
r e +40 424 a1 175 4z 123 446 e

o INTR M IR VR AR FH BE At

Source: IPEEC, 2014; The Institute for Industrial

Productivity, 2013) 65



Company level

2B

Government support

e Expansion of the training pilots of Energy Managers to more
provinces and cities

o ERAEREHE I EE LA

e Promotion of energy-efficient technologies

o JH 8 BT e HAAT

e Financial incentives and financing support for energy-efficient
technical retrofits MO -

o SUHECHUR M A 6 B 0 5s F s e en gz

e Fiscal and financial incentives to encourage and promote
energy performance contracting and energy service companies
(ESCOs)

o A BN 4 Rl BN F it , DA SER AN HE ) & [F) B YRS BRI i B
R# "] (ESCO)

T R &b 5 REfR B 1T h U i I 3
(B=41)

Source: IPEEC, 2014; The Institute for Industrial Productivity, 2013)
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Chinese cities’ experience sharing

o [BR] 358 TT ER) AR B




Lessons learnt from mega-events

R AL VE B ) 48 B A G

* Higher environmental standards with stringent enforcement
o HESHVERORIEAE B Ets A

. : : BRIjing 2008
* encouraging regional cooperation and cross-departmental B9

collaboration O@
o WENEBMEE T S .

A catalyst for green development &kt as AL 4?,

e Attracting financial investments from local and overseas (e.g. It«)
commercialization of green technologies andproducts) _——
o RS IAHLSGBIMTE (SREORTAIERTRSE(L ) e
* Triggering the growth of environmental awareness in civil society
o GIEERRESEARMEEHE U
* Providing the impetus for the public to take ownership in the
“green” life-style movement ‘,“\

« HEER "G ATEED) Giirgzhonizot
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Major environmental protection measures on the
preparation for the Beijing Olympic Games

S bt R o 1) 3 IR R f

e Reduce coal consumption and retrofit
coal-burning facilities

. /755/56/ AL G AR T

In the central city zone, 16,000 coal burning
boilers of less than 20 steam ton were retrofitted
for cleaner energy

— BRI AHDUE - U0 IIE L6 4 52075
WELL AR = se il A A R TR a6 HE

— Four major coal burning power plants completed
de-sulphurization, de-dusting and de-nitrification

—  PURARE BB I e A B PR EE R B8 V5 2 » 4002
5 2078ME DA_E PRSI PR A T RS ok A it
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Major environmental protection measures on the
preparation for the Beijing Olympic Games

S bt R o 1) 3 IR R f

e Policies to control point source pollution

FEH IR T 2
— Some 200 highly polluting and energy-consuming

factories (primarily serving the chemical industry) had
been relocated away from the urban center

— {200 E 55 ~ EAERERY LI (CRrAlE BT T3E)

CERET 0

— Environmental upgrading of the two largest industrial Shougang’s plant was relocated to

. Caofeidian, an islet 220 km east of Beijing

polluters, the Beijing Capital .Siceel Works (or the e T SR 40 (I o o D S 0220
Shougang Group) and the Beijing Huaer Company ANENE)
(chemicals). -

- JtEdbsssE (Ee) RIIEEER (BT AR RS =
AT RS

— Sand and gravel sites and clay brick factories in the
suburban areas of Beijing were shut down or made to
suspend operations during the Games period

— B G HARIRE PHECE = 2 U N L RB Y DA
S5 AR - g A
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Major environmental protection measures on the
preparation for the Beijing Olympic Games

S bt R o 1) 3 IR R f

e Strengthen control on vehicle emissions

Jiﬁ%?f]‘ﬁ?ﬁ B ]

The National Second-Phase (Euro Il), National Third-Phase
(Euro 111) and National Fourth-Phase (Euro IV) vehicle
emission standards were implemented in Beijing in 2003,
2005, and 2008 respectively (i.e. two years ahead of the
national timetable)

— AFRUA20024F . 20054F. 20084E3H BT . B II .
[ IV i Eh B B HE O > L2 B BAA E HEREE e
FEAT A

— Accelerated progress in the phase-out of old and high-
polluting vehicles (i.e. yellow-label vehicles). By June 2008,
over 50,000 taxis and over 10,000 public buses have been
upgraded, replaced or taken off road

— InPEIREE SRR AR ), R EREIK TS
HELWEHEE - 1EZ AR

— 0dd and even number vehicle policy

== I:ll:l

— BfTHEERET

71



Major environmental protection measures on the
preparation for the Beijing Olympic Games

St bt B g 1) T IR IR A

o Measures for air quality assurance 5% 17 /& R B 2

MEP formed the coordination group of air quality assurance with participation from
municipal governments (i.e. Beijing, Tianjin, Inner Mongolia, Shanxi, Shandong and
peripheral areas)

BRI AR S EET, Eiiﬁ@. R 1%5%1«%;%2&, FEAC R TAIRE ~ ot -
N ~ LUPG ~ LIRSS A T T B S B RS & B B i
Emergency plan E@%?ﬁ?@:
* 105 enterprises or industries emitting SO2, NOx, and VOC were required to
suspend their operations

o HURI105ZBEEE R, LUR D — A0 - BEAHIVOCHIHER

* Inspections targeting the power and metal refinery plants within the Hebei and
Tianjin Provinces

o ERAEEIAL ~ RIFFA T AV R RO BT R -

Strengthen the monitoring, forecasting and evaluation of air quality — involving experts
from Chinese Academy of Sciences - use of 3D modelling,multi-model ensembles
forecasting etc.

4 G PSS B PRGBS R TR AT » LR (b7
AT - TEHRIE .



Major environmental protection measures on the
preparation for the Beijing Olympic Games

S bt R o 1) 3 IR R f

e Other people-based environmental initiatives, e.g. “Green
community”, “Green school” and “Green Commuting” projects, the

development of ecological districts/demonstration zones, etc.

o EMDUN R ARHVERIRAGHE - A0 ¢ CRRErLET  "SREERC
M "eREHTT FHHE; ARRE RGES

e The challenge of turning them into a “green legacy” in the long term
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Haikou & Shenzhen
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Background

=1=N=N
H 5

o fEEFEILE, SEHBGG. &%, B b B ENRAL
* Located in the northern part of Hainan Island; the political, economic,
technological, cultural, and transportation hub

 1In 2013, the city recorded a GDP of 90.464 billion yuan (an increase of 9.9%
over 2012)
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2013 HE A

permanent population ZgnIBEG’DP
== ,E\ L PR

1,104 719 16,767 233,267
7,700 39 854 218,846
1,992 1,063 14,500 136,947
16,400 2,115 19,501 93,213
6,341 2,415 21,602 90,100

2,305 205 905 41,955



Development strategy

% R BRI

o 20054 T [ PO —rl | ) E SE 95 R E N (sectoral
development focus)

— JUEE R A A A DA R R BT 2 S A S m] o 2 T35 Bk (new
industry). [ 2857 & I i< VR [H] B HiL (tourism and recreation). 448 #f
i 2E KL (urban agriculture). [B 586 S 4R W) s SE HEHD (bio-
industry). %3872 1@ M@ 4 (transportation hub) F1E/ k7% (modern
service) 1 L»,

o [BF5EE2011 AR il T I AR AR #1(2011-20204F) )

— More balanced urban-rural development, reasonable control of city size,
enhancement of urban infrastructure, and carrying out resource-saving and
environment-friendly urban construction

— EORROITTEGUAIES s e - SRR - SEsikh At
Ao % R B EN SRR A A T



Develop high and new technology industries

SE IR ST EE S

Expansion of the five
pillar industries

AR BRSO 2R

Automotive
Manufacturing

o HEEEDGIE

e Pharmaceutical Industry

. BUBET

e Chemical fiber & textile
industry

o fhiFIA% T3
e Food and Beverage
Industry

o EmER T3
e Agricultural processing
industry

o EEIE MM

Five potential industries

BHEIRKBERSE R

e Electronic and
communication industry

s BETHEAMESR

* Fine chemical Industry

o FEd LT 3E

e Rubber-processing
chemicals industry

o BT E

e Tourism industry

o AT 3%

e Eco-production industry

o ERBIRIRAE R

Adjust the industrial
layout

& B AR A M =)

e Accelerate the
development of
“Medicine hub”,
Automobile Industrial
Park and Hi-Tech
Industrial Park

o LR [2ER] . RE
TR, =HEEiE



Promote eco-tourism
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Construction of Wetland Park and Forest Park
around the core city area
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Develop service type urban agriculture

LIRS Y0 EILY=E 3

Towards the development of “ecological agriculture”

o DISpEr A ReESE Ry ek

Transition from traditional suburban farming to modern urban agriculture
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Developing bio-tech industries

PR

* Focus on the development of bio-medicine, bio-agriculture and bio-marine
industry

o EEhEXRAWELE, RYEE. EWiEEEE
* Hainan’s pharmaceutical industrial output value reached 8.593 billion yuan
o FFEAE BeEE T 5548 A {H1#85.9318 Ut

coved i . e
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EoE o { Sl
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Development of Green medicine-based economy ¥ I TiT 4 /] 5% i o €0, 58 25 Rk 21 48 7%



Enhancing the functions of being a regional
transportation hub and a modern service centre

18 5 A Ay [ 43 A2 108 At TR BRAC s Lo O Th e

o 2013 (g TR A2 108 18 H B AR A I T AR T )
— A three-pronged approach (highway, marine transport and urban transportation)
— HEEMEARRACIE . JKEEACIE . I IE = AT
— to build a low-carbon transportation system up to the standard of international
tourism city and logistics hub

— AT A B P 0 3 T A ) U P R B AR Bk A2 T A A
| | IEAERE. SO it

e e T e e SR ~ Low power consumption, larg@icapacity, tourist
' attractions s '

. 2 o > - 1
- 2

BT R N B LS Haikou monorail and tram system J5 /A #f 2



Achieving low-carbon development

through the City Iayout J 78%75&%5@/?%%%/%%?&5%21%%@
175 3 3k S MK R S o L8y B M TF B o [ S A AR
7 i A e B R R o G 4 L

g N

A “green space” system connecting the city and its peripheral regions
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Background

db = -
H 7 A\

National Bureau of Statistics releasec B
the "2012 China Green Development
Index Report” in 34 cities, Shenzhen < - T
topped the list of green Tronogd NS
development index X " :

B K i et R M Y «ZOIZEP%g%@ N
IR ) 234 T st o
RN Gk 0 9% e e B0s T 05

Since the 12t FYP, Shenzhen

maintained double-digit GDP growth,
whereas the new land supply, water  InJuly 2010, the NDRC issued a notice

use and the total emissions of major regarding the development of a nationwide
pollutants continued to decline pilot programme of low-carbon

«_I_~‘:EL» LJEK /%ﬂ”GDP{%EI:—J‘% cities/provinces. Shenzhen is one of the

S . O selected cities
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2013 HE A

permanent population zgnIBEG’DP
== ,E\ L PR

1,104 718.8 16,767.2 233,267
7,700 39 853.5 218,846
1,992 1,062.89 14,500.23 136,947
16,400 2,114.8 19,500.6 93,213
6,341 2,415 21,602.12 90,100

2,305 205 904.64 41,955



Low carbon development strategy

{ERhi 25 e TR

R A
Sectoral
adjustment

ANK B REFERE ST
i3

Energy saving

£3HT B8 1 M 1
Institutional
upgrade

BEOHE

Green
consumption

b FE s s

Pilot projects

B RRVR S
Energy structure
optimization

TR AHT

Technological
innovation

FEYR BRI YR )
Carbon trading
opportunities

AL 2 ) 4 =

Spatial planning

ORI T

Support policies

Shenzhen’s low carbon development indicators

PRI 5% fe 1= B HEAR
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Industrial structure and energy policy

A RIS TRBH

Sectoral adjustment

* Develop low-carbon new
industries (new energy, internet
industry and cultural industries,
etc.) K795 R IR AL Bl g 3
(WrEedREZE. BE#EE.
WA= 2E5E)

e Accelerate the transformation
and upgrading of high-carbon
industry JINTR 50IE 45 = ik s 35

e Steadily promote the waste-to-
energy (electricity)
developments, waste recycling
industry, etc.) FE P HEIE 175 Ik 2 S€
(RS CHE) E¥. B
ZEPDIRHIC A E 256 55)

Energy structure optimization

AL RETR S

e Increase the proportion of clean
energy ¥ /14 =15 R Ae A
=i

e Reduce carbon emissions from
energy production sector [ GE
A B P R I

e Smart grid pilot projects FR E5 %
e BB A A

Energy-saving

K B RE FEFE 71 E

e Increase industrial energy
efficiency 25 L3 BERUKHE
e Construction of low-carbon

transport network 5 ZE (LA 22 18

* Promote green buildings (such as
establishing green building
lifecycle management philosophy)
FHE o A (0 S (TS S Ak (0 S 5R
A A A E B )

® Reduce energy consumption in
public institutions PR FEHERE

NS _—
He -




Industrial structure and energy policy
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Carbon trading

e HEE S 2

e Shenzhen is the first carbon emissions trading
pilot city VRIIE 4= B E 8 1= ZUREN B AL
Gy i Rk T

e Since June 18, 2013, the GHG emissions of the
635 industrial enterprises involved in the carbon
trading system has dropped by 3.7 million tons
(i.e. a decrease of about 11%) {/£20134-6 H 18
HuRBERES ZE & LK > 4 AR AE 5
HE 2 HU635 T 213 » % RAS P ERE
HA NP 17 37085ME - R4 F511%

e Asof May 30, 2014, the total turnover of
Shenzhen’s carbon market is more than 380,000
tons (equivalent to f 27.44 million yuan), which
accounted for 19% of the national’s total (i.e.
the largest carbon market trading market in
China) £ 2201455 H30H » Z&YIbR i S5FLRk
LRE A3 EIE - AR 27445 0T 0 (ER
BUEYACEHLI9% » Y B2 EAC 5 & i KR T

SEHHMBN/E



Energy Performance Contracting
& [Fl pe s B

* Through energy performance contracting, “Shenzhen’s civic centre” saved at
least 4.2 million KWh annually (i.e. energy-saving rate of more than 21%),
equivalent to saving 1,501 tons of tce and a reduction of 3,998 tons of carbon
emission T B HG LA (A e E #7 sUE TR ge i, G INBUR A
AT T, BFEEEREED4208 2, FERFEN21% L, FrafiairidE
Fit1,50108, /b AR HEI3,998ME .

By the end of 2014, 60% of public institutions in Shenzhen will complete the

signing of energy-saving contracts 22014 F &K, IRII60%H] 2 FEHEAH T 52
F¥ B e O 5 A

p : .::hh..: o R
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New energy vehicles

B REIRIER

In 2010, Shenzhen announced the “Energy-
saving and new energy- vehicle
demonstration plan® Public urban
transportation, business trips and family
vehicles are the three key areas of
promotion. Financial subsidizes were
provided by the state and local
government

2010°FRYITT i 1 CBRYINTT B g B
REVRV NG HERE F T %), AEAL,
INT5 % FH AR =l EE R, A s S A
FREFTRE R . HERIH, B K
J7 WA B ¥ DAA B

As of June 2014, Shenzhen city has 6,958
new energy vehicles (out of ~2.5 million
vehicles) running on the road. (i.e. top-
runner at the national level) # £ 20146
A BEYIaT BT HERE B e
6,958, — ELELEBIZK A4

B ik = S a4

_ LeIEKof M EE

Ry

PARRA LR L 20135128
A 4 #25075m
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e
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2010848 [
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20074£38
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Shenzhen International Low-carbon City

TR P AR I

. Since June 2010, Shenzhen cooperated with Japan, Germany, USA, Netherlands and other countries to
build an low-carbon development area in Longgang District

o 20104FE6 H LAZK, RIIEE G HA. BB, KB, WSERFRFEREZZIuEME, EHE bR
R AR, i Ay s BRAE AT PR 5 R A S s HE 1

e The total planning area is about 53sq.km (integration of various aspects: water resources, transportation,
energy, environmental protection and waste disposal) 424 #| %1 [#[53°F 7 A B, HEPEES T/KEIH.
L REUR . BRORAIL I g 3 4%

*  The Paulson Institute, in cooperation with the China Center for International Economic Exchanges,
awarded the 2014 Prize for Cities of the Future to the Shenzhen International Low-Carbon City on

November 10, 2014
o 2014411 H 10 HIRIIN R FE AR 30 8 45 5 28] O B AR 25 4w R0 v (280 ol P8 4807 A2 i b /O VR FHE HS ) AT 5 4
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Shenzhen International Low-carbon City

TR P AR I

Set an example for other
cities/district?
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FUTURE CHALLENGES
ARIRHTHEX




The latest
BHTH B

e China pledged to cap its rapidly
growing carbon emissions by
2030 and increase the share of
non-fossil fuels to 20% of the
country’s energy mix by 2030

o HFHXIEXFEE20304 L4
B B HECR BEAE R G, TP
At & 320304F K A1 A BEIRAE
— IR BEVR H 1) B EE 2 31120%

e Obama announced a target to cut U.S. emissions 26 — 28% below 2005
levels by 2025, the first time the president has set a goal beyond the
existing 17% target by 2020
o SRBE P 2202551 = A SRR 2005 B HE T [£26%-28%, Tl HT
S [ 2 HiT A 1 20204F Ak HE ik L 2005498 2> 17% 97



What’s next ?
T

Sustainable
urbanization

AFFERYTE

Socio-cultural
capital

e EEE

Renewable
energy/new energy

A A BE TR /RTRE
M

Sustainable lifestyle

HIRHERY RIS T

Sustainable
production

HIRFEA =

Natural capital, eco-
system services

HAREAR - £ A&
ilsees

Knowledge- and
innovation-based
economy

AT AT IS

Low carbon and
energy efficient
technologies

BN RERC M

Regional
cooperation

Gk F

International
standards and
practices

EFEAREATE B

Public participation

UN R SR

Green consumption

GRENER

Fossil fuels
consumption

(bR R

Policy integration
and coordination

BUREE =l H
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