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I19TE Institute of Quantitative and Technical Economics is the only national studying institution
et bl L Dl focusing on quantitative economics and technical economic theory and methodology as
an important part of the think tank of central government. The institute has good studying
groups on economic modeling, energy and environment, technical innovation and productivity,

information society, and has done a number of projects from governments and companies.
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The Institute for the Analysis of Global Security (IAGS) is a Washington based non-profit
public educational organization dedicated to research and public debate on issues related to
energy security. The IAGS seeks to promote public awareness to the strong impact energy has
on the world economy and security and to the myriad of technological and policy solutions that
could help nations strengthen their energy security.
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The Center for Studies on China's Circular Economy and Environment (CSCCEE)
is a research and consultation organization affiliated to the Institute of Quantitative &
Technical Economics (IQTE) of Chinese Academy of Social Science (CASS) and is jointly
sponsored by Jianlongsteel Group, Rizhao Steel Holding Group and other organizations.
It aims to offer a platform for promoting academic research and exchanges in the field
of circular economy and environmental assessment; provides the Central Committee
of CPC and the State Council with scientific information and policy suggestions for
informed decision—making; offers consultation services to governments and corporations
with regard to the development of circular economy, the establishment of a resource—
conserving and environmentally—friendly society, and the harmony between economic
growth, social development and environmental protection.
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Center for Studies on China Energy and Strategic Resources, Beijing Normal University was set up in July, 2010.
The center seeks to form a studying platform to discuss the important issue of energy and strategic resources.
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ALH. DEFANTMENT O

President Obama’s Energy and Climate Policy EHERGY

United States Secretary of Energy
Steven Chu

“The U.S. and China are two great nations,
and clean energy is one of the great
opportunities of our time. Working
together, we can accomplish more than
acting alone.” — Secretary Chu

China and the United States together consume
around 40% of the world’s energy...

China

Linited
States

Rest of the
world
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...and together account for
more than 40% of global GHG emissions.
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Energy Cooperation ENERGY

@Energy - Cotalyze the timely, material, ond efficient transformation of the
energy system ond secure leadership in clean energy technalogres

#Key Program Areas:

mEnergy Efficiency
EBuildings
Eindustry

| Fower Generation
EFcesil fusls
it Cross-cutting inftiotives with Ching
cHuclear

ATrandmortatoon & Fuels
Efoysill Fueli
Eflectrl Vehlcles
Esiofuels

mSmart Grid

@Movember 2009: President Ohama and
President Hu announce seven new jaint
L5, -China clean energy Inftiatives

NO. 4

R, BEEARTEENT OF

Science & Technology ENERGY
dey Agreements with China on S&T:

®U.5.-China Science and Technalogy Agreement [1575)
mHigh Energy Physics Implementing Accord

BProtocal on Muclear Physics and Controlled Magnetic Fuslon
BDOE-CAS Protocol for Cooperation on Energy Sciences

@Frogram Goals with China:

mutually-beneficial international collabboration focused on a range of collaborative
activities including: I . b
Einformation Sharing ] |
Eocisntist=to-sCientist I'k{hllﬂﬂ!!-
B uperimental facility resource sharing
tA=zearch partnerships
Bhutusl contributions 1o each others’ labs

#U.5. National Labs are heavily involved with S&T collaboration
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Back up slides

Ul DEFRANNNENT DF

Nuclear Cooperation ENERGY

@Nuclear S5afety and Security = Enhance nuclear security through defense,
nonprofiferation, and environmental efforts
@China cooperates with China on nuclear security through the following
programs:
#Peaceful Uses of Nuclear Technology
mGlabal Threat Recuction Initiative
minternational Monproliferation
Export Control Program
BMNuclear Emergency Management
miAaterials Protection, Contral,
and Accounting
EMegaports Initiative
EEnvironmental Management

On the margins of President Hu's 2011
visit te the U5, two new MOU s were
signed that created the:

-Center of Excellence

-Radiation Detection Training Cénter
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TOP 10 CUMULATIVE INSTALLED CAPACITY 2003 We are already
e f] world leaders
ot 4 "™ in renewable
- o energy

d o % F TOF 10 MEW INSTALLED CAPACITY 2009

5B W

pia -
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...and we’re
ramping up

investment

But we need stable, long-term policy to ensure this
growth is consistent...

12000

10000

Lesson learned from UL5. wind sector
2000 Years l:mthnut the_
production tax credit

6000
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Annual capacity additions (BAW)
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2007
2008 I
2005
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LiuQiang
新建图章

LiuQiang
附注
“LiuQiang”设置的“Completed”

LiuQiang
附注
“LiuQiang”设置的“MigrationConfirmed”
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LiuQiang
附注
“LiuQiang”设置的“Completed”

LiuQiang
附注
“LiuQiang”设置的“MigrationConfirmed”
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LiuQiang
附注
“LiuQiang”设置的“MigrationConfirmed”

LiuQiang
附注
“LiuQiang”设置的“Completed”
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LiuQiang
附注
“LiuQiang”设置的“Marked”

LiuQiang
附注
“LiuQiang”设置的“Completed”

LiuQiang
附注
“LiuQiang”设置的“MigrationConfirmed”
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Energy Security in a Panoramic View

XU 5
Accident risks;
FEAH B RS 5
Infrastructure risks;
Disaster risks

Hurricane Katrina,2005
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FEAPE U

Fukushima Nuclear Power Plant Disaster, 2011 2003 432 | Fef5: B, SE 22k i 2 520 A\
Power Failure in USA and Canada, 2003
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The interaction between oil and war. Sometimes it was the
cause, sometimes it was the effect.

Gulf War, 1991
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Economic Risks
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Source: Hamilton (2011).
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International Risks
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Huge economic profit from energy resources monopoly may
give enormous power to some blocs, and thus make them

have a big potential in non-traditional security fields.
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Strategic Choices of Net Energy
Consuming Countries

[ N e 2 A 26 . s oK i Y HE RS ZEAth K 2%
Base of Domestic ES: Robust and Smart Infrastructure Network

MISAREIATAAER T 180T IS SERREI G A, J WPASAEIL it
. . . e A% AL T — R 8 AR,
Bl L YN
Her AR LRIV 2 2O AL il WA BIERESUATE . WA G
Higher standard of design and operation, bigger security  REHREEHER. —LEARRRFIHZHY
FF, i R R A 52 0
redundancy. ‘ ' BYTAERE . WX ACHIER 524 B3
STt BRI REMAR T, Ao AT B AERE DRI KU GRS S0 S oy i G LA % i o e 0 4

Smarter grid may give a sounder condition to renewable energy. WSS, Akt )2 sl RICT g

FAT AR Z
PUBIESF A1 DR i R o

VEIESF LS B RS T P A AR ISR N W) . PEIEZF & HLEAL 9330
BHTER (2008 4F ) , EHZREUEGSA 4110 T TR (2010 4F) , X5
W AT 4440 J7T B (2009 4F)

E 201045 H, XHESEY LG]SR 20.2%, 2000 4, K
R SR EN 13.7%. £—RKP, X e 40% (6,
2009 4E 11 H8 H (JH ) iR X s RS BHn 52% ) .

JRAL TS B S —AN T AR BRI D Pl (CECRE) |, $15%
xob 4 T AR RERUR R EA T B . RN & L 2 w3,
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pERREIR L Al . APk S
Base of Global ES(1): Fair Supply

RERIEN . Yredakts, XA TR IER AR .

Effectiveness principle: highest bidder get it.

T RN . ROME BN, BrA A B B K #A REE IR Y
B,

Universal open principle: against directional supply, all people, all
nations have a right to access energy service.

TR ARE Z A, B IGRE AL S IR, Sk R
AT AR RRIRINXAE . KFHBESE LIRS AR BERAR 55 -
Less-developed countries should be supported to develop
distributed energy such as wind and solar, and to get basic energy
services.

ERGEIR L Al . PR
Base of Global ES (2): Rational Price

SRR T AN AR ) LS AR P2 AR, SRR EE T B
Energy price should reflect the real comprehensive cost, and
should not deviate too much.

TR RS, ARITLRIR, RIS
It should also reflect the resource scarcity, this does good to
resource and environment conservation.
H B AR B S B0 2B R R 4 H TR BB 5 A %
A it o) A BEA
The economic rent derived from scarcity should be used in
R&D of substitute energy, and in social progress.
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COMPETE OR COLLABORATE?
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First strategic choice: to maintain a rational
energy price, especially the oil price.

PR R JC I

I Lower Manufacturing II Higher
Countries Manufacturing
#lEEEKX | | Countries
=\ China, India, Brazil, Korea, Eﬁﬁjﬁﬂ@%
Chinese Taiwan, other East Japan Europear
Asia countries...... Countries. e
V Less Developed
Countries 1T Innovative,
REIEHX Standardize Making,
Higher Services
Africa  Countries, Countries
ome Latin SRER
American
USA, UK
IV Natural Resource Countries
FIRE
OPEC  Countries, Russia, Austral
Canada, Norway, South Africa......

——p Net Commodity Cashflow ¥t i i % 4 ¥t

———— Hot Money flow #VEii
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Source: http://nowandfutures.com/key_stats.html#tic
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Second Strategic Choice: to Control the Over-fast Rising
of Global Liquidity. This is especially the important
responsibility of both USA and China.

AERI A BT AR LA CITRS—
Global L|qU|d|ty is the base of oil price. N‘
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Third Strategic Choice: to Develop distributed ‘j_ 'mﬁw

energy. This may reduce the dependency on s ';.%_i:"
traditional energy, and my decrease the motive [
of oil price rising. = lki?ér.-

IR SC B Bk SR AN N R A AR o, —
Environmental regulation is the key of countering of 7 i ]
global climate change. 1 i'
%mmﬁﬂﬁﬁ@ﬂﬁ@ﬁmﬁﬂﬁmﬂma@mEﬁaFﬁtm |

. M AT
We can not distort market mechanism too much for the Cr il '-&:!M.
development of renewable energy, such as too high i

allowance. = —_

A I R e A 7 59 75 S T A & .
WA & )

The best means is to technological progress and market T '
cultivation, and thus reduce the cost of renewables. SN SR R R I T
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JKE: Melbourne Energy Institute, Renewable Energy Technology Cost Review. March 2011.

Fas

Ki: EPRI, 2010.
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Forth Strategic Choice: to Strengthen the Collaboration among Consuming Countries.
W H Z B8 A TE PK. WERPTE MOS e &1, rTLCAIU R E R4
China PK Japan in the Russian pacific pipeline project. If the two fighters cooperate
each other, the benefit will be large.

ISRSEEARRIIA [ E BRI, WA AU SR R i SRS

If USA may raise the export coal to China, the benefit will also be sound.

A AR REYE 5 RTRE F T T S

Technological collaboration on renewable energy and smart power.
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MRS REZ e BESTHEIRRAR, WD RRIRITYE, JSBL)T SLViE,
eI RER W] Re SRR B

Fifth Strategic Choice: to Improve Energy Efficiency, and
to Reduce Energy Consumption, is Still Important.

AR FE 2 N JERIAED ISR Sl L ishnie 4
Sixth Strategic Choice: to Maintain Global Peace
and Marine Transportation Security

P DX ) oh AN UATHE LT B B R, dedrigieizimn) B b 5%
et B A | B AT

Regional conflict should not disturb the free navigation in the sea.
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DISCUSSION

REEH 2R 2 B &4E, T LLEBRROT S R E S HKF |, HTHPR
BULIRER S, ARG AR, 4EPait SR s .
Collaboration among consuming countries may hold energy price at a
reasonable price, and may save a lot in consumers’ purse, and reduce
the cost of economic development.

IR RE IR AR JCHAE A TS B 290, o] LU A A T 3E it R4S
G2 A U By, B R A IR E R A L FAE R RE

The holding of energy price especially oil price, will decrease the threat
power in non-traditional security field, and will lead less-developed
countries into a healthy track.

i
THANKS
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TEL: 86-10-8519-5714
Mobile: 86-136-0131-2710
FAX: 86-10-6513-7561

Email: liugchina@cass.org.cn
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Reducing Oil

Dependency
Agenda for Sino-American Cooperation

=,

Dr. Gal Luft

Senior Adviser, United States Energy Security Council
Co-director, Institute for the Analysis of Global Security

United States Energy Security Council

America’s highest-level extra-governmental group focused on fuel choice

Former Secreatries of Defense, State, Interior, Transportation,
Agriculture, Homeland Security, Navy, Air Force

Three former National Security Advisors
Business leaders: Lockheed Martin, Shell, Kraft
Retired generals

Fed Chairman

Nobel Laureate
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Common goals

Secure oil supply
Increase efficiency of use
Enable fuel choice

Reduce greenhouse gas emissions

The Mission: Turn Oil into Salt

Today, cars are warrantied to run on nothing but oil.

As a result, petroleum enjoys a monopoly over
transportation fuels.

In olden days salt had a monopoly over food
preservation.

Canning and refrigeration eliminated salt's strategic
status.

We must do the same to oil.
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Existing Alternative Fuels Policies

Ethanol is the most widely adopted alternative
fuel in the US. Since 2005, most gasoline is
mixed with up to 10% ethanol

Renewable fuel standard requires use of 36
billion gallons of Renewable fuel by 2022

President Obama announced a goal of one
million EVs by 2015

Growing interest in Compressed Natural Gas
vehicles

Areas of high value US-China
collaboration

Electric
Mobility
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Monthly U.S. Dry Natural Gas Production

Massureamants of Billian Cuble Fesi

The Ratio of Oil Prices to Matural Gas Prices:
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US-China Shale Gas Resource
Initiative

Global shale gas basins, top reserve holders

Natural Gas Use in Transportation

Electinicsty

o l-l Hydrigen
'
3
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U.S.-China Electric Vehicles
Initiative

Joint standards development
Joint demonstrations
Joint technical roadmap

Public awareness and engagement.

Needed: U.S.-China Alcohol Fuels
Initiative

US Ethanol Program China’s methanol program
--2500 E85 refueling stations pumps  --M15, M85, M100 blends
--14 billion gallons/y blended --15 billion gallons/y production capacity
--10 million flex fuel vehicles --1200 fuel stations
-- 200 ethanol factories --200 methanol factories
--Chinese automakers developing

o — - methanol cars
™ H_-
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Coal to methanol

U.S.-China Alcohol Fuels Initiative

Exchange of information on alcohol production
technologies

Collaboration with auto manufacturers on standards
and emissions control

Development of refueling infrastructure

Good practices for fuel storage and shipment
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Thank you
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Energy Security with Smart Grid
In CHINA

Dr. Zhaoguang Hu

State Grid Energy Research Institute, China
Aug.18,2012

zghu@public3.bta.net.cn

BREEL L0542 (Intelligent Laboratory on
Economy-Energy-Electricity-Environment) ile4

/
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Methodology of Intelligent Engineering

{ ‘% Problems Description )

S EET Hymee H Intelligent Path 1

B:(S,.D,PB)
| |
| |
I Problems Solving
State Space State Transition
X =Ax+ Bu Matrix

Control Theory

Generalized
model

Rule Based
Model
Mathematical
Model
Fuzzy Inference
Model
Neural Networks
Model
Hybrid Model

\\ Intelligent Engineering //

Commiam (& ’ o
( ompsex aptive \‘ | Artificial Intelligence | | Computer Science
\ ystem C J \ J
~— 7 - @ > A -

Solution

T i
Operational
Research

SL(ax)

SL(B)

SL(ct, B)

System Engineering (I:r:)l;llliei:t

) SRR
Generalized Model
.

) B G BB Y E, BIDMEMAES X 5 Y, BIILZRE
PR DA T — RS £, Brh)™ SUBR, idh .

f: x y xX€EX,y€Y
It is a intelligent path in intelligent space

) SO BEAREL T 5 e 5 forms

] Be# ot . mathematic form: f(x,y)=0

(1 HLMEE?Y . rule based form: if x---then y --

(] BOEHERREIR ;. fuzzy sets form: if x-:-then y -
] fhZe 2%, neural network form

[] IRBABIY: agent form
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PR ma 2y iy ety
Agent Response Equilibrium

) SRR
Generalized Model
|

2050
2L %
—— GDPH K == —— i i K I‘j IU, ” I| IIIJ "']f"r"*\l- 'é;:
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Economy-energy-electricity growth

1980—2005;

energy elasticity : 0.55

1 electricity elasticity: 0.907
2005—2030

energy elasticity : 0.474
electricity elasticity: 0.85

(0P —+energy -+ electricity

1000

——(DP —#—energy —+—electricity

700

600

500

400

300

200

1580 1985 1990 1995 20 00 0 - ,
2005 2010 2015 2020 2025 2030

6
Challenges
|

The great Energy Demand

The high share of imported oil over oil consumption
60%

50%

40%

30%

20%

10%

0%
2000 2005 2006 2007 2008 2009 2010 2011
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Energy Strategy
2006.2. " EEDH

[ ] Import electricity from neighbour countries
[] electrification EF Wrad, ol (o

. mE

(2700kWh=1ton of oil)
[ ] Smart grid

Integrated Resource Strategic Planning
|

IRSP is a national strategic plan to get the greatest
energy saving on both demand and supply sides.

2 Eeonomic Fx O TR AERR 19 B
m benefits T 1
e — ST
Energy b B
supply conservation
Power
Plants
Gas
Nuclear| Wind |
Hydro Thernlalu
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IRSP results

HARENEE GW) 2020 2030 2011
HMMHE] gneration capacity 1775.14 2258.89 1056.700|
JKE hydro 350 520, 230
KB coal-fired 1075.94 1138.12 765
#%H# nuclear 80 160 12.50]
XU wind 1800 287.30 47
KIRF[AEH gas 70 89.47 23
KPABE& B solar 19.20] 64
BEXCHLI EPP 197.65 414.44
FHEATERAR lamp 37.65] 20
SHEEHL motor 30 120
SHE/ESE transformer 30 120
THRIAHESE freqence 20 80
SMKRE appliance 20 51.44
AR interrupt 60| 22.99
THHEE (TWh) saving 388.3 525.6
8¢ (Mtec) coal saving 1280.79 1733.68
BHECO2 (Mt) Co2 saving 3163.63| 4283.5

NO. 56
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(i el N
Why Smart Grid

Smart Grid
|

M Building a ‘smarter’ grid is an incremental process of applying information and communications
technologies (ICTs) to the electricity system, enabling more dynamic ‘real-time’ flows of
information on the network and more interaction between suppliers and consumers. These
technologies can help deliver electricity more efficiently and reliably from a more complex
network of generation sources than the system does today.

Bl With a progressively smarter grid, operators get more detailed information about supply and
demand, improving their ability to manage the system and shift demand to off-peak times.
Consumers are offered far more information about, and control over, their electricity use, helping
reduce overall demand and providing a tool for consumers to reduce cost and carbon emissions.

[] Smart grids offer the prospect of delivering electricity in a low carbon
future more efficiently and more reliably, intelligently integrating the
actions of all participants in the system.
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bk i A el ——EU 2005

« amartirids

DK S8 1) 2 e L A
Supper Smart Grid

RRHFRE22AE 2006 4FHYZREZ S (Green Paper) (BRI RIFFEEN . SR A IRETRRNE ) (A
European Strategy for Sustainable, Competitive and Secure Energy)” 5Rif#: RKiHE Lt N—1
FIREVEIAR, REVRBUR R B M H AR VR A aT Rt . e 2e etk

o Selar (TSP
b Solar (PWV)
e Oeed

20 Hydro
BlOmMass

G P ETe
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Integrated more renewable generation
in China
|

The booming economy will

accelerate China’s energy — ;

demand. More than 80% L ' %@

of energy resources ( coal, \ oy ;
wind, gas, etc.) are located in Y i ; ‘-\ )

Western China and Northern
China, however, over 75

& Coal

percent of energy demand :
™ \Water resource

is centralized in Eastern and @ | a4 center
midland China. ~~< Wind resource

Transmission Technology
|

1000kV UHV AC pilot demonstration project
+800kV UHV DC transmission demonstration project started operation in July 8, 2010

! L M Hrdaiw

L

B e B =l =
| |I:I ql ! 1 . I ¥ 3
The world's largest 1000kV The world's first success in UHV DC The world's first 6-inch thyristor
transformer converter valve valves
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HVDC in China

Fulong Convertor
Station
(x800kV)

Gezhouba Convertor

- - Station

Zhoushan Convertor (£500kV)
Station

HVDC project
|

The 1907-kilometer long transmission line starts from Fulong station in Yibin,

Sichuan and ends at Fengxian, Shanghai. Crossing Yangtze River four

times, the line passes through Sichuan, Chongqing, Hubei, Hunan, Anhui,

Zhejiang, Jiangsu, and Shanghai.
"\_I_

it

—— Nominal voltage: +800kV
The highest operation voltage: 816kV
" Transmission power: 7000MW
6-inch thyristors

i i
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Smart Grid : Two Horizontal and Two
Vertical UHV transmission lines

Smart Grid Targets:
|

Transmission
Under the precondition of a
safety grid, SGCC would
maximize the
absorption, delivery and
consumption of clean energy.

Distribution
Keep close contact with
consumers, lead consumer
towards energy saving, and to
deliver clean energy into smart
city.
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Development Outlook of Strong &Smart Grid

/ I By 2015, the Strong & Smart Grid will take shape. I \

eBuild “Sanhua” synchronized power Russia

grid which consists of NCG, CCG
and ECG
eBuild three synchronized power

Mongolia

girds, “Sanhua” synchronized
power grid at receiving end, Northwest
750 kV and Northeast 500 kV

grid at sending end

e UHV and trans-regional power grid
transmission capacity will reach
250GW by 2015.

The basic framework for the national grid by
2015

Strong & Smart Grid and Energy Security
|

Strong & Smart Grid will improve the development and consumptive capacity of
wind power ,solar and other clean energy ,and ensure the total energy supply.

Promote the large- Expand consumptive
scale development of range of wind power

Hydropower wind power expectedly
expectedly reach 350GW reach 160-200GW in 2020,
in 2020,which the scale of 0.8GW of which is
three Gorges and consumed in the wider
southwest hydropower is range through inter-
about 100GW. provincial power grid.

Promote the Promote the
development and development of Nuclear

Solar power expectedly Nuclear power expectedly
reach 24GW in 2020,and reach 80GW in 2020,which
part of eastern coastal
areas accounted for more
than 90% of the overall

enhance renewable energy
use
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[ ] Water pumped storage
[ ] Ice-storage air-conditioner
[[] Demand Response

Energy Storage Technology
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Electric Vehicle Technology

Smart Grid will improve the development of electric vehicles, and reduce our
dependence on importing oil.

® China’s oil dependency has more than 50%.With the rise of car ownership,
fuel consumption will increase.

® Strong & Smart Grid is able to effectively meet the power requirements of
electric vehicles. In 2020, | '
quantity of China’s electric
vehicles will 5 million,
and reduce 7.1 million tons of
gasoline consumption.

Smart City
L 7 .
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Levels of the system operators

Grid Operator

/‘

Province operator L » Province operator I

| City operator

| City operator |
{

County operator ! unty operator

UUCl Y TS TS IS RIS RSAY Y o Y p v o Pt Mt P s Py P
i | i i A I b R |

County operator ’ v

= ) J J =

Conclusion
|

Smart Grid will be effective on lowering the _
risk of energy security. It has shown that , & £
Smart Grid, the driving force for the 21st o, A8

century, is viable, feasible, and affordable. It b
)

will facilitate renewable energy development,
improve power grid stability, lower the
economic and environmental costs of
energy use by the key technologies.
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The outlook of this slides are not statements of what will happen
in China, but what might be happen in the assumptions and
model used.

Thank You!

Dr.Zhaoguang HUVice PresidentState Grid Energy
Research InstituteBeijing 100761China

Tel: 86-10-6341-6619

Email: huzhaoguang@sgeri.sgcc.com.cn
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The Importance of
Fuel Competition

Anne Korin
Co-director, Institute for the Analysis of Global Security
(IAGS)

Why is it important for vehicles
to allow fuel competition?

Oil status as a strategic commodity derives from its virtual
monopoly over transportation fuel.

96% of transportation energy is oil based. In the same

way, salt was once a strategic commodity because it had a
monopoly over food preservation.

When oil price rises, consuming countries bleed wealth.
Fuels that are cheaper can not be used by people that have
gasoline-only cars.

Dedicated alternative fuel vehicles lose their appeal when oil
price falls.
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Examples of dedicated
alternative fuel vehicles

CNG vehicle — can only run on compressed natural gas
(CNG)

Electric vehicle (no liquid fuel tank) — can only run on grid
electricity

Dedicated ethanol vehicle — can only run on ethanol
Dedicated methanol vehicle — can only run on methanol
Etc

Technologies that allow fuel
competition

Plug in hybrid electric vehicle: allows competition between
electricity and liquid fuel

Bi-Fuel CNG vehicle: allows competition between CNG and
gasoline (two fuel tanks)

Flexible Fuel Vehicle (FFV): allows liquid fuel competition
among gasoline, and a variety of alcohol fuels, such as
ethanol and methanol, which can be made from biomass,
natural gas, coal, recycled COZ2, etc
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The Brazilian Example

Registration of new cars by fuel type — Share in percentage.

)\

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ#ﬁ TV
;

.:l;":.'-"' — pasoline ==Y ethanol —— % flex

Source: Pessoa, Rezende, Assuncao 2011

The Brazilian Example

Brazil introduced ethanol-only vehicles in the late 1970s.

These cars were very attractive to consumers as long as oill
price was high and sugar price was low. People preferred to
buy them over gasoline vehicles.

When oil price fell, people did not want to buy ethanol only
vehicles any more.

Flex fuel vehicles let people choose what fuel to purchase,
ethanol, methanol, or gasoline. No risk! These cars now
dominate the Brazilian vehicle market.
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Ethanol & Gasoline demand in
Brazil
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Source: Federal University of Rio de Janeiro

Lessons

A vehicle that allows use of only one fuel will be attractive
only as long as the price of that fuel is low. Given commodity
price volatility, it will not be attractive long enough to dethrone
gasoline/oil.

A vehicle that allows fuel competition will be attractive
regardless of the prices of the different fuels (assuming minor
incremental vehicle cost.)

New cars should allow fuel competition. This way the
market can determine the optimal fuel mix at any given time,
depending on fuel prices. Vehicle that allow fuel competition
allows consumers to always purchase the least expensive
fuel.
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China is a world leader in
methanol production and use
for transportation

Methanol is a liquid fuel. An alcohol like ethanol, but it can
be made from coal, natural gas, biomass, CO2, etc.

Today methanol is very cheap compared to gasoline per
kilometer of driving. But what about tomorrow?

Gasoline-ethanol-methanol (GEM) flexible fuel vehicles that
allow drivers to choose which fuel to buy are better over the
long run for the economy and individuals than methanol-only
cars.

Methanol vs Gasoline

5/mmbtu

RegularGasolifie

Methanal
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Energy Security Issues

— Low Carbon Development and Technology Innovation —

Kejun JIANG
Kjiang@eri.org.cn
Energy Research Institute, China

Global Emission; 2 degree
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CO2 Emissionin China

=@-—Baseline
=-Policy
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0
2000 2005 2010 2020 2030 2040 2050

T

0
2000 2005 2010 2020 2030 2040 2050
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NOx Emission in China, EL.Cscenario
16.0
14.0
120
10.0
8.0
6.0
4.0
20
0.0
2005 2010 2020 2030 2040 2000 2005 2010 2020 2030 2040 2050

Black Carbon Emission in China PM2.5 Emission

\R \ . = Other
\ = Power generation
\ ¥ ~4—BaU {

\. ~i- LowCarbon

2000 2005 2010 2020 2030 2040 2050

2010 2020 2030 2040 2050 MerwryE‘nission

= Other
= Power generation

2000 2005 2010 2020 2030 2040 2050

A Snapshot of Selected China Energy Options Today:

Climate and Energy Security Impacts and Tradeoffs in 2025

- - - Positive Climate
Bubble size corresponds to incremental energy provided or L
avoided in 2025. The reference point is the “business as Characteristics
usual” mix in 2025. The horizontal axis includes
sustainability as well as traditional aspects of sufficiency,
reliability, and affordability. The vertical axis illustrates:
lifecycle greenhouse gas intensity. Bubble placements are
based on quantitative analysis and ERI expert judgment.
Power Sector (this size corresponds to 40 billion kWh) by
comparing low energy scenario and BaU
Power Sector (this size corresponds to 40 billion kWh) by
comparing low energy scenario and policy BaU
Transport Sector (this size corresponds to 200 thousand ids Cellulosic
barrels of oil per day) by comparing low energy scenario Ethanol
and BaU
FB Transport Sector (this size corresponds to 200 thousand

barrels of oil per day) by comparing policy BaU scenario
and Ball

Reduce con@hana | Increase
Energy As Usual e Energy
Security In 2025 Security

@)

For specific details on the assumptions Gas-to-Liquids .3anded Domestic

underlying the options on this il Production
chart, go to www.wri.org/usenergyoptions

Coal-to-Liquids
(with carbon capture)

Coakjo-jquids
Revised 7/10/2008 (n@n
captdfe)

Negative Climate
Characteristics
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. Geothermal

Qose-loop solar thermal

Qose-loop nuclear s (U Gose-loop SCwith OCS

Water consumption (m? MWh)

Open-loop SCwith OCS

Qose-loop NGOC with OCS

Open-loop NGOC with OCS

DYUSCwith 05, DryNGOC with (CS

Hydro (dam) Water consumptionand greenhouse gas emission
of energy generation technologies

Thissize = 100,000 MWh/yr . @ W

Open-loop IGOC

Qose-loop NGOG

Qose-loop C

Blose-loop USC

Open-loop USC

Solar PV 450

Energy efficiency
for buildings

Top 1000 companies energy efficiency program

Greenhouse gas emission (Kg CO,/ MWh)

It L VL 5 9

MELN BN b THEATITHTE

Open-loop
subcritical

1050 Dry
subcritical

Sector

Technolog

Description

28 key technologies in the

enhanced low carbon scenario

Industry
technology

High
efficiency
equipment

High efficiency furnace,
kiln, waste heat recoveryj
system, high efficiency]
process technologies,
advanced electric motor

New  manufacture]
process technology]
for cement and steel

In cement, steel making,|
refinery, ethylene]
manufacture

in China

Transport

Super high effi
diesel vehicle

ciency

Advanced diesel hybrid|
engine

30% higher energy]
efficiency

Bio-fuel aircraft

Building

Quper high effi

ciency

air-conditioner

With COP>7

LED lighting

In house renewable|Solar PV/Wind/Solar  hot|

water and space heating

building

isolation|

High efficiency]
electric appliance

Power
generation

1GOC/ Poly-
Generation

With efficiency above 55%

IGOC/ Fuel cell

\With efficiency above 60%

On shore Wind

Mature

Off shore wind

Mature
before 2020

Solar PV

Solar Thermal

Nuclear

4t Generation|

| Advanced NGOC

\With efficiency above 65%

Biomass IGOC

oCs in
generation

powerl|

Alternative fuels

bio-ethanol

Second  generation|

Bio-diesel

Vehicles, ships, vessels

Grid

Smart grid

Girculating
tecnologies

Recycle,

use

reuse,

reducing material
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Technology kearning curve

Hydrale

= Efhanol
[c]F
Fusl CelIGEC
Hydrogen Cal
Pafy-taaratation
Aalar Thaamal Power
Py
A Ganif Ben Mk
DI shars wind
on ghare wini
Bicmass Powver
Advarced WGEC
Eleciic Cm

ndex, 2005=]

Investment by industrial sectors

- J5in
AR A RE e WA R

B AR R Rl

B R D
180000 B it 77 el
BT

O G S LB
160000 B OB b o e
B S A
140000 BB &
=P
O i (a4l
O S0 s e A A A Tl
Ol SR Pl

100000 B, BRI
R
N

120000

rTn
80000 SR BB
LR34
60000 - EERI}/IN]
W ORI, SCER T I
A A ol
40000 g O AN T R AT Sl S
O B AT S i
20000 - mois
T
O fr i Porbn T, il
0 B G R, SRR R, AH A bR

2010 2020 2030 2040 2050

Ay O R UFR
O i

NO. 80




Jd;ELEHS

2012 RT & 5IRmATFTERE IR

Products output in major sectors, Low Carbon and ELC

Unit

Steel Million
Cement Million
Million
cases

Copper Million
Ammonia |Million
Ethylene |[Million
Soda Ash [Million
Casutic [Million
Paper Million
Fertilize|]Million
Aluminum |Million
Paper Million
Calcium c|Million

Glass

Unit energy use for key products, LCS Scenario

Unit
Steel Kgceft
Cement Kgce/t
Kgce/Weight
Cases
Brick Kgce/J7 Bt
Ammonia Kgceft
Ethylene Kgcett
Soda Ash Kgce/t
Casutic Kgce/t
Calcium carbide Kgcet
Copper Kgcelt
Aluminum kWhit
Paper Kgce/t
Electricity fossil fuel|Gce/kWh

Glass
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Investment in Energy Industry in China Energy Expenditures in China

]

2000 2005 2010 2020 2030 2040 2050
Year

10"8Yuan
10"8Yuan

:

2000 2005 2010 2020 2030 2040 2050
Year

Addtional Investment in end use sectorsin B.C

H650ppm

u 550ppm

450ppm
B Per Capita
B Carbon Intensity

Industry ~ Transport ~ Building Total
Year

2010 2020 2030 2050 2075 2100

Policy roadmap: Super high efficiency air conditioner

Efficiency Standard: COP, MEPS
Government Planning
Subsidy

2009 2015 2020 2025 2030 2035 2040 2045 2050
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CO2 Emission fromenergy use: Jlin
City
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Rapid bus: using existing rapid road
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POWER_BOX by Baosteel

2kW wind
10kW Solar PV
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HZEG T 5 bR ERE R 2 2Pk
China’s Energy Security Challenge:
a Geopolitical Perspective

R RN EEEBRAPE R b E RIS el H F4E
Kevin Tu , Director of China E&C Program
Carnegie Endowment for International Peace

2012 4FEREIR A PRIt
2012 International Forum on Energy Security
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HERE R ZH Outline
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China’s Rising Importance in an International Context

REVE AL
Energy Challenges
INGE

Summary
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Comparison of Energy Challenges
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Butterfly Effect of Shale Gas Revolution in US
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Source: US EIA, Annual Energy Outlook 2012.
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Dependency Rate on Foreign Oil: China vs. US
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Carbon Emissions Comparison
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HIekE - ERgH R, ERaeliE . SRS . ReIEMRr . fEE TR,
Source: NBS, IEA, US EPA, ERI of NDRC and own calculation.
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China’s Roadmap to 2050: International Order
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Source: Kevin Jianjun Tu, Financial Times Chinese, April 19, 2012.
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[E 2050 IRk E: ENBER
China’s Roadmap to 2050: Domestic Roadmap

SR I 3 2 S

China’s 1st political crossroads: communism vs. capitalism before the inception of the PRC.

ORI A 2 S
2nd crossroads: economic liberalization vs. conservatism when Deng Xiaoping first opened the
Chinese economy in 1978.

RIPASAY =] 1M 8% [ Y B o

3rd crossroads: inclusive reform vs. maintenance of status quo.

KR TR, SRR IR, 2011484 H 20 H.

Source: Kevin Jianjun Tu, Financial Times Chinese, April 20, 2012.
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Understanding China’s Rising Coal Imports
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China Cusloms
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How China’s Coal Consumption peaks matters
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12 Bz ey 0m Aftermath of Fukushima Daiichi

Afver Fukughimas

Bafore Crisis High

Belore Crizie Medium

Esdzes Crivis BAL)

2007 NDEC Flan
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HERZH 2010 RIS E XA 10.8 GW,

fESAZENLRT, P EE BRSO A% ISR .

REAZEAVE, 2020 #ZHAENL BRI 2 J853) 60-70GW 7 WHefAE T REDSHER) K
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Oil Sands Pipeline Politics amongst China, US and Canada
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th Z A3 EsE Oil Politics in ME

Hh ] AR — 20 BE L A TR B P AHBIX
SEE Z4F 21% BYBE AR B X .

HHE H 1993 R A O EILSK, AilidEr a2
WK 17%, EEFEHFEE 1.5%.

YHREESE I JFE g O S =R e e 1993 ARG 19% £2
B TFRER] 2011 4E1Y 13%.
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China’ sOverseas Energy Investm entin North Am erica

2005 4F: HpiEl 185 1236 TTlIWSE R Unocal, DUIRIHZ
2007 4 AR NS RAL T IR
2011 4E 7 H: BN,
2012 4F 6 H: FEEXMAHRIERAERL.
2012 4F 7 H: it e At Ll 151 42400 EE R Nexen 247
Nexen 7EJbifF . 2204 EHE & Je H FNEHA <8 =
2£FEFE 219245 (Rep. Sen. James Inhofe, Dem. Sen. Charles Schumer )
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China’s Overseas Investment: New Risks
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2011 4F 6 H, HiEmARIER) SR 19-3 il
HE I FHBOE YL T 6200 P52 HLA K .

JRAEL ) (49% Kl ) AH SRR 23R
JREAEZS BRI S AT 16.83 AZC AR MR
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ATBYE R J\E,QLI%\ Trade D ispute ofRenew ab les

2011 4E 11 H L #5558 & R a0 v [l
ERBHAE = S R B . AN .

2012 4F 3 H, EEESHwF0HE e R
FHAE L AE 2.9% & 4.73% B R AMER

2012 4F 5 H, ZEEESHwFa0 H E e K
FHAE LR 31.14% & 249.96% 1) B IBAS A .

H 8 SolarWorld 2 Z2854% Xk 5 | ARR
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INGS Sum m ary:
Hh [ BE R TH 2% ) DRd H8 6o [ B i BT R 2 M YR A0E

China’ s rising importance in global energy geopolitical politics.

REVRSETT R GEH O A PRAIE 1 1T BE DA EBOR ™R P ) R

It is important for China to improve quality of energy statistics.

Hh | 5 2 TE A A R PR aE I8 51 B 1k 2R ) 7 3

China should not keep behaving like an oil exporting country.

gl . B e b RE IR AN R A %1 .
Free competition and integration with the global market are key to tackle China’ s energy
& climate challenges.
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The Embassy of Israel in China

Reducing World Dependency on Oil
in Transportation

The Israel OIL-FREE Initiative
Prime Ministers Office — Alternative Fuels
Administration

1B August 2012

What we will talk about...

rHow do we plan to move away from oil ?

»Why is it important?

»What is the current situation of oil substitutes ?

~What is the Israeli Government Initiative ?
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The Israel Cil-Fres Initiative

QOur Mission:

To serve as a catalyst for the
reduction of global dependency on
crude oil by establishing Israel as
a center of knowledge and industry

in the field of fuel alternatives.

Way we must move away from oil ?

&

-
>
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Increasing Global Oil Depencence

O Global cil deperdency is due to transportation
= Arourd 1 billlon newsi cars will be sold by 2020

O Increasing dependency of Asia on oil orginating from the Persian Gulf

Asian oil demand VS. Middle East surplus

- 2015

7500 | -
WE experls l -

FLR LN .

Y s ,N” -
- N\ 7 A

00 o

o SourTy By B
= = | A = 4] = 25 H = = ¥ = '
£t = F & £ 2 £ B H B A B K R

The End of the Cheap O Era

fn 1200 the“price” for harvesting 100
barrels of oil, was [ bamel Today, |

barrel of oil, will bring in refurn only3
bamrels,

Even if we

find more oil
it's not going
to be cheap
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Technology Foracast

Forecast of Economically Viable Alternative

= Technologies ———
AR
B ae——ya—v
L f————
Fleifuarshs Fracl emi —
LTl E—
Hea L s themen P———
L B
SRELS LN = e
bt e
MAS —
Ll b EETE—
Pt b ]
Utk b md UG AR R A i

« Analysis by the Alternative Fusls Administration

Current Situation of Qil Substitutes

~There are many solutions.
~No “Gold Standard”,
~Some solutions are already economically

viable

~Solutions are locally based,

~Implementation can start now.
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Moving Away From Qil - Strategy

1. Diversify (break the oil monopoly).
2 Introduce new solutions

2 Innovate the next generation Technologies,

Moving Away From OQil - Activity
~ Creating an environment which encourages &
supports all relevant players,

» Bullding clusters of technologres which allows alf
players to integrate & work together,

~ Be the Test Bed of the World: early adopter
for alternative technologies,

~ Align all Governmental offices and agencies,
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Reduce the Share of Oil
in the Transportation Sector

Penetration Rate of Alternative Fuels vehicles

W Bio Fuels

EV

W CNG

@ Methanol

____f7///,

2012 2015 2018 2020 2022 2025 2028 2030

% In Israel

Innovate the Next Generation Technologies

Industrial R&D Grants‘
Gov. Co-Investments

)
® Research centers

-
& Grants

New Global Prize

Government

Pilots Centralized Support
W 5, Testbeds for Companies
_.-fl Regulation
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Israel’s Innovation Policy

Our Goal is to Shorten the Innovation Process dramatically. How?

Research

5to10Y

A 4

Industry and Start-Ups
3to7Y

; 2

1to3Y

A 4

Standardization

Normal Process of
Product Development
can take up to 20 years

1t03Y

I Product Implementat|on .---

Israel’s Innovation Policy

“Blend & Stir“ = Results within 5 Years

Innovation
Center

Industry +
Start-Ups

Pilots &
Standardization
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China — Israel Cooperation

Alternative Fuels Administration
Visit to China, February 2012

RS RS DO DS B
AR

Moving Away From Oil
‘9@

THANK YOU

Maya Yaron
Political-Economic Affairs

Embassy of Israel to China
political@beijing.mfa.gov.il; +86-10-85320526
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Dynamic Computable General Equilibrium (CGE)
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> MHBCEKIER (Extensive Economic Scenario) : &Y HbrANGE
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15%

> A RBRIE B (Enhanced Low-carbon Scenario) #i5R/E | F545%.
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Bioenergy in Brazil: Current Status, Trends,
Prospects for Co-operation with China

2012 International Forum on Energy Security
Beijing, 18 August 2012

Marco Tulio S. Cabral
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Embassy of Brazil in China

Bioenergy in Brazil: Current Status, Trends,

Prospects for Co-operation with China

1 - Bioenergy in the Brazilian Energy Mix

2 - Ethanol
2.1 - Ethanol Production in Brazil
2.2 - Production Expansion Prospects for 2020
2.3 - Ethanol and Sugar-cane as Energy Sources
2.4 - Ethanol in the Chemical Industry

3 - Biodiesel

4 - Sustainability

5 — Opportunities for Brazil-China Co-operation

ma

- Embassy of Brazil in China
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1 - Bioenergy in the Brazilian Energy Mix

Primary energy: shares of different sources in Brazil

2011 _33% 2020 5%
M Petréleo e Derivados
Ty B Gas Natural
B carvao Mineral e Derivados
M Urdnio (U308) e Derivados
¥ Hidraulica e Eletricidade
¥ Lenhae Carvdo Vegetal
¥ Derivados da Cana-de-Agucar,
¥ Qutras Renovaveis
1,4

1,3% %

Fonte: EPE

(Source: Empresa de Pesquisa Energética - EPE/PDE 2020)

EE|
L

Embassy of Brazil in China

Electricity Generation: shares of different sources in Brazil

Participacao das Fontes de Geracao Participacéo das Fontes de Geracéo
Dezembro/2010 Dezembro/2020

'HIDRO |

115GW |
. 67T% |

Fonte: EPE. L___g_ﬁ;(’_.___;

(Source: Empresa de Pesquisa Energética - EPE/PDE 2020)

Embassy of Brazil in China
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2 - Ethanol
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2.1 - Ethanol Production in Brazil
« Ethanol Production: 27.4 Mm?/ 21.7 Mton.

+ Ethanol Exports: 1.9 Mm3 / 1.5 Mton.
* Sugar Production: 37.9 Mton.

* Sugar Exports: 28.0 Mton.

* Power Generation: 1 GW

* Revenue of the Sector: US$ 50 bi.

« Ethanol Production Plants: 432

+ Sugar-cane Production: 620 Mton.

¢ Cultivated Area: 9.5 Mha

I Amazon Forest
M Pantanal Wetlands

M Sugarcane Production Area

¢ Direct Employment: 1.3 Mi"ion (Source: UNlCA) Source: NIPE — Unicamp, IBGE and CTC

ma

- Embassy of Brazil in China
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BRAZILIAN SUGARCANE HARVEST
06/07 07/08 08/09 09/10 10/11

Sugarcane Crushing (tons) 425,415,606 492,381,586 569,062,975 602,193,192 620,408,669

Sugar Production (tons) 29,798,433 30,719,385 31,047,382 32,956,359 38,005,720

Ethanol Production (thousand liters) 17,710,487 22,422,006 27,512,964 25,694,488 27,376,489

Anhydrous Ethanol (thousand liters) 8,292,451 8,362,882 9,336,343 7,065,247 8,323,237

Hydrous Ethanol (thousand liters) 9,418,036 14,059,124 18,176,621 18,629,241 19,053,252
Exports

Sugar (tons) 19,596,591 18,602,622 20,794,946 24,088,426 27,514,452

Ethanol (thousand liters) 3,691,610 3,624,823 4,721,898 3,165,592 1,905,621
Imports

Sugar (tons) 44 31 8 18 17

Ethanol (thousand liters) 3,808 568 2,441 22,971 78,076
Exports

200% 200° 200 200 2010

Sugar (tons) 18,870,133 19,358,900 19,472,458 24,294,090, 27,999,821

Ethanol {thousand liters) 3, 416,555| 3,530,145 5,118,69 3,308,38 1,905,419

Sources: UNICA, MAPA & SECEX

Ethanol Exports from Brazil to China

Year |Code |Commodity Value (US$) | Weight (kg) Volume (l.)
2011220710 |Undenatured ethyl alcohol 49.00 4 4
2010220720 |V alcohol &otherspirts, | 190500 19170 14,569

denatured
2009
2008220710 |Undenatured ethyl alcohol 1,692,758.00 3,236,749 4,006,128
2007]220710 |Undenatured ethyl alcohol 27,304.00 37,420 47,415
2006
2005220710 |Undenatured ethyl alcohol 389.00 27 8

__ Embassy of Brazil in China
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2.2 - Production Expansion Prospects for 2020

* Ethanol Production: 69 Mm3 / 55 Mton. (+152%)

* Sugar Production: 51 Mton. (+35%)

* Power Generation: 13 GW (+1,200%)

* Production Plants: 552 (120 new, expansion of existing ones)
* Investment in Production Plants: US$ 63 billion

* Sugar-cane Production: 1,200 Mton (+ 94%)

* Planted Area: 14 Mha (+47%)

* Investment in Planted Area Expansion: US$ 26 billion

(Source: UNICA)

EE|
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2.3 - Ethanol and Sugar-cane as Energy Sources

* More than Three Decades of Experience (Decree 76593 of 1975)

* Flex-Fuel: Over 50% of all Light Vehicles in Brazil (15.3 million vehicles in 2011)
* Flex-fuel: Over 80% of all New Light Vehicles Sold in Brazil

+ Mandatory Blend: 18% to 25% of Ethanol in all Gasoline Sold in Brazil

* Ethanol Accounts for about 50% of Fuel Consumed by Light Vehicles in Brazil

Embassy of Brazil in China
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2.4 - Ethanol in the Chemical Industry

* Traditional Uses
* Bioplastics Production Capacity
* Polyethylene (PE)
* 2012: 200 Kton
+ 2013: 540 Kton
+ Polypropylene (PP)
+ 2013: 30 Kton.

EE|
L

Embassy of Brazil in China

Production Capacity of Biopolymers in 2010, by Region

s Europe
\

Asia

|

276 26,7 @ North America

) South America

in % @ Australia
total: 725,000 t

18,5

(Source: European Bioplastics / University of Applied Sciences and Arts Hanover)

ma
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Biopolymers Production Capacity 2010 by Type

@ Bio-PE 200.000 28%
 Biodegradable Starch Blends 117.800 16 %
PLA 112.500 15 %
“ PHA 88.100 12%
@ Biodegradable Polyesters 56.500 8%
@® Bio-PET 50.000 7%
in metric tons ©  Regenerated Cellulose? 36.000 5%
@ Bio-PA 35.000 5%
@ Cellulose Derivatives' 8.000 1%
@ PLA-Blends 8.000 1%
@ Durable Starch-Blends 5.100 1%
@ Others 7.500 1%
Total 724.500 100 %

onlycellulose ester | only hydrated cellulose foil

(Source: European Bioplastics / University of Applied Sciences and Arts Hanover)

Biopolymers Production Capacity 2015 by Type (Projection)
® Bio-PE 450.000 26 %
@ Bio-PET 290.000 17 %
PLA 216.000 13 %
\\\ PHA 147.100 9%
@ Biodegradable Polyesters 143,500 8%
@ Biodegradable Starch Blends 124.800 7%
. in metric tons @ Bio-PVC 120.000 7%
v @ Bio-PA 75.000 5%
{f : f}’ @ Regenerated Cellulose’ 36.000 2%
\\‘j/ @ PLA-Blends 35.000 2%
i ® Bio-PP 30.000 2%
@ Bio-PC 20.000 1%
" Others 22300 1%
Total 1.709.700 100 %
(Source: European Bioplastics / University of Applied Sciences and Arts Hanover)
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3 - Biodiesel
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Embassy of Brazil in China

Biodiesel and Ethanol Production by Country - 2011

Fuel Ethanol Biodiesel Total
COUNTRY - ﬂ‘iil]!milit&ﬁ}

1  United States 54.2 812 57.4
2 Brazil 21.0 27 23
3 Germany 0.8 217 339
4 Argentina 02 28 3.0
5 France kil 1.6 7l
6  China 21 02 23
7 Canada LB 0.2 2.0
8 Indonesia 0.0 1.4 1.4
9  Spain 0.5 0.7 1.2
10 Thailand 0.5 0.6 il

(Source: Ren21 Renewables 2012 Global Status Report)
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Transport fuels in Brazil - 2011

Gasolina
27,0%

[Etanol Anidro /
8,4% Diesel
47,7%
Etanol
Hidratado . . . .
122% o Diesel Prices and Import Substitution
2,0% 2,7% with Domestic Biodiesel — 2011

(Source: MME)

52500 51000
e $900
$2.000 i) $800
] ST 5700
3 $570,
° 51500 T 3 $600 =
E|
8 ase 3. $500 13
S s1o00 $400 =
3 $992,3
< 5 $300
7499
$500 $200
$34,7 $100
so
2005 2006 2007 2008 2009 2010 2011
. Fonre: ANP
(SO urce: MM E) Floboroi: MVE = Redugdo das Importagdes de Diesel —Prego Médio do Diesel Importado
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Prices: Biodiesgl, Petroleum, Diesel, qubean Oil, Palm Oil

300

250

200 —~—

/_\..._\ T
_ 150 1 ] A1 T
8 1 T -
g —
LT ——
50 Ne———
[,
jan/08 jul/o8 jan/09 jul/o9 jan/10 jul/10 jan/11 jul/11 jan/12

wBiodiesel - Leilfo ANP (Sem PIS/COFINS) ==—Petroleo Brent ===Diesel Refinaria (Brasil) =—Oleo de Soja ( Brasil) ~——Oleo de Palma (Malésia)

(Source: MME)
) Feedstock: Soybean Qil, Animal Fat, Cotton Oil, Other

80%
60%
40%

20%

0%
jan/09 abr/09 jul/09 out/09 jan/10 abr/10 jul/10 out/10 jan/11 abr/11 jul/l1l out/11 jan/12 abr/12
,F',',::;m_. MME wéleodesoja  m Gordura Bovina Oleode Algoddo  m Outros Materiais Graxos

(Source: MME)
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4 — Sustainability

+ Soil Protection:

* No-till production

« Low Erosion

* Liquid Effluents (Vinasse): Reuse as Fertilizer

« Water Consumption: No Irrigation

+ Semi-Perennial Crop (Cane 6-7 years)

* Relatively High Carbon Stocks

* CO, Emission Reductions: 42 million ton. / year (ethanol)

* Air Pollution: Phase Out of Cane Burning by 2018

EE|
L

Embassy of Brazil in China

+ Land Use: Current Situation

LAND USE IN BRAZIL | it
hectares % of total % of total

Total land area 851.47 land area arable land
Total arable land 329.94
* Crop land 59.84 7% 18.1%

Sugarcane area for ethanol 4.58 0.5% 1.4%
® Pasture land 158.75 18.6% 48.1%
 Available Land 111.35 13.1% 33.8%
Protected areas and native vegetation 495.61 58.2% -
Other uses 25.92 3.1% -
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* Land Use: Agricultural-Ecological Zoning

* Land Use: Productivity, Production Expansion and Cultivated Area

SUGARCANE IN BRAZIL: HARVESTED AREA, ETHANOL & SUGAR PRODUCTION

While sugarcane area increased 113% since
Pl 90/91, ethanol has increased 138% and sugar
around 416%

10,000 /_.__r

Area
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Saurces: IBGE {2010] and UNICA. Prepared by UNICA.
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« Sustainability Criteria Recognised by the European Commission
+ ISCC (International Sustainability and Carbon Certification)
* RTRS EU RED (Round Table on Responsible Soy EU RED)
+ RSB EU RED (Roundtable of Sustainable Biofuels EU RED)
+ 2BSvs (Biomass Biofuels voluntary scheme)
+ RBSA (Abengoa RED Bioenergy Sustainability Assurance)

+ Greenergy (Greenergy Brazilian Bioethanol verification programme)

+ Bonsucro EU = -
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Embassy of Brazil in China

5 — Opportunities for Brazil-China Co-operation

* Policy Dialogue, Exchange of Experiences
+ Sustainability
* Science and Technology
* First-generation Ethanol
+ Second-Generation Ethanol
+ Enzymatic biodiesel
* Trade in Ethanol
* Industrial and Agricultural Equipment

* Investment

ma
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Thank you

Marco Tulio S. Cabral

Phone: +86 10 6532 6036

E-mail: marco.cabral@itamaraty.gov.br
cabral.itamaraty@gmail.com

=

Embassy of Brazil in China



LiuQiang
新建图章





	1.pdf
	2.pdf
	3.pdf
	参会媒体.pdf
	4 李扬副院长在“2012能源安全与低碳经济国际论坛”上的讲话.pdf
	5.pdf
	6 李平.pdf
	7.pdf
	8 范英.pdf
	9 齐建国.pdf
	10 macro.pdf
	11.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


