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China’s Medium and Long-term Energy Strategy

This speech reviews the development of energy production and consumption since the
establishment of the People’s Republic of China, especially in the last 30 years of opening-up
and reform, and analyzes the challenges and obstacles that energy development has encountered
in the new phase of development. In addition, this speech will sketch out an energy scenario of
China’s future low-carbon development path based on some of the latest medium-term and
long-term energy strategy research results.

In the 60 years since the founding of new China, the national primary energy output has grown
more than a hundredfold. Since the opening-up and reform policy, per capita energy
consumption has grown more than fourfold. Due to the growth of industrial and residential
energy use, the primary energy structure has undergone a large change. China’s dependency on
coal fell from 90 percent in the early years of the People’s Republic to 75 percent in the early
opening-up and reform period, and further dropped to 68 percent in 2008. At the same time,
China’s dependency on oil imports has continuously risen, already exceeding 50 percent.

China’s non-fossil energy industry has developed rapidly due to policy support for energy-saving
and emission reduction. In 2009, China’s new growth of installed wind power capacity surpassed
that of the USA, ranking No. 1 in the world. China is the largest solar battery producer in the
world, a considerable amount of which has satisfied domestic demand, and the installed capacity
of photovoltaic power doubled in 2009. In addition, China has topped the rest of the world in the
utilization of solar thermal energy. Though the total output value of solar thermal energy is only
58 billion yuan, its utilization and output both account for more than 50 percent of the world
total.

In addition, China has made unprecedented efforts to increase energy efficiency, adopting many
strict and advanced policies, technologies, and standards. However, there remains the situation
that the real operational energy consumption of newly constructed buildings is higher than that
of existing buildings, attributable to the insufficient integration of the total energy system. An
even bigger challenge comes from the substantial increase in living floor area attributable to the
urbanization process. It is estimated that in the next 25 years the amount of newly constructed
buildings will double.

In order to meet the energy demands brought by development, safeguard energy security, and
protect the climate and environment, China must significantly reduce the rate of growth of its
national energy consumption, or in other words greatly decrease its energy intensity. In order to
achieve this goal, nuclear power will be the top priority in the development agenda. It is



estimated that in 2030, China’s installed capacity of nuclear power will amount to 10 percent.
With the dramatic increase of proved exploitable natural gas reserves, natural gas will also
contribute more to the clean utilization of energy, accounting for about 15 percent of the supply
of primary energy by 2030.

In addition, China will make great efforts to develop other non-fossil energy. It is possible that by
2050, renewable energy will account for one third of primary energy. Since China is in a fast
development phase of industrialization and urbanization, it has a coal-centered energy structure
that ranks it first in the world in CO, emission. However, its level of per capita emission is fairly
lower than that of developed countries and therefore it should shoulder common but
differentiated emission reduction responsibilities. China will launch a big drive to promote
energy conservation and emission reduction and lower energy consumption per unit GDP; it will
set the adjustment of its energy structure and development of nuclear and renewable energy as
the foundation in the construction of a low-carbon society; and it will advocate an
energy-efficient and low-carbon lifestyle to ensure the building of this low-carbon society.
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The output and consumption volume of the
three main fossil energy in China in 2004 - 2008

PR iH% &
Al KRR Exk AW KRR xR

iy

2004 174.1 41.5 1012.1 318.9 39.7 983.0
2005 180.8 49.3 120.0  327.8 46. 8 1 100.5
2006 183.7 38.6  1205.1 346.1 36. 1 1215.0
2007 186.7 69.2 1282.4 362.8 69.5 1 313.6
20038 189.7 76.1 1414.5 375.7 80.7 1 406. 3

E: AMRBAIATRAM, XASEBALMHI0ZW, Erh B4R HHBEE



The net import volume of crude
oil and refined oil products and

import dependency in 2004 - 2008

i 2004 2005 2006 2007 2008

ot O & (R + B
D)/ x10% ¢

15038 14361 16935 18348 200353
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Primary energy demand forecast
(f4: B FRATELE, IRBHEF)

5 A | £9
S| K | AE | g | KR #®E | KB EX | RE | Sit
B | iR
2010 | 2173.1 | 528.2 | 108.7 | 206.5 | 456 | 121 | 0.1 | 12.4 | 3086.7
2020 | 2194.8 | 842.8 | 349.1 | 374.7 | 136.2 | 51.1 | 0.7 | 46.5 | 3995.8
2030 | 2091.5 | 963.7 | 529.2 | 400.7 | 300.6 | 92.2 4 92 |4473.9
2050 | 1984.4 | 1025 | 745.5 | 422 |759.5|168.8 | 19.7 | 125 | 5250
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Medium and Long-term Transportation System Energy
Savings Targets: Research and Policies

1. Background and Scope

Since the beginning of China’s economic reform, the transportation industry
has made great achievements. It has strongly supported the continuous and stable
development of the national economy. But at the same time, it has consumed a
growing amount of energy. China’s average annual growth rate of energy
consumption in transportation is 7.66%, which is 1.32 times higher than in other
industries. The average annual growth rate of the consumption of oil alone is 10.12%,
which is 1.86 times higher than the consumption of oil in other industries. Therefore,
transportation is certainly a key industry for saving energy. Differing from previous
studies, this study reviewed the historical development of China’s transportation and
economy, as well as that of developed counties. Specifically, this study analyzed the
characteristics of three critical factors: transportation volume, transportation structure,
and transportation energy intensity, which were then used in developing scenarios of
transportation energy consumption reduction. Policy recommendations on
transportation energy saving were developed based on analysis of these three factors
and related scenarios.

The study emphasized inter-city transportation systems that include railway,
highway waterway, aviation, and pipeline. To make the study comprehensive, this
study also took urban transportation systems into account by combining inter-city and
urban systems, jointly referring to them as the comprehensive transportation system.
The energy consumption in this comprehensive system was also analyzed in this
study.

2. Research tasks and conclusions

2.1 Analysis of existing conditions and forecasts
2.1.1 Prediction of transportation volume

Considering actual social and economic development conditions in China, the
national economic activity was categorized into 137 industrial divisions, three input
elements (labor, capital, land), and six economic subjects (production, investment,
family, government, foreign, and inventory). In addition, eight circulation inputs were
taken into account: waterway, airway, railways, highway, pipeline transportation,
insurance, trade (wholesale and retail), and warehouse storage. Forecasts of freight
and passenger transport volumes were made by applying the SICGE, using the 2002
input-output table and relevant economy data from 2002 to 2008. Three scenarios of



future economic development in China were developed: baseline, low growth rate,
and high growth rate. These economic conditions were used to forecast transportation
volumes.
2.1.2 Design of transportation structure scenarios

A transportation structure model and analysis methods were developed taking into
account changes in transportation structure in developed countries and China. Three
scenarios were proposed: baseline, optimal, and energy-saving. The baseline scenario
was based on the principles that the scenarios should be practically reasonable;
continuous economic development; positive economic development; and coordination
of all systems internally and externally. Transportation structure historical trends from
both developed countries and China were used as references. Related factor data
affecting the change of the transportation structure also supported this scenario. The
optimal scenario was derived based on the baseline scenario. Transportation structure
was optimized subject to the constraint of the total cost, including internal cost,
external cost, and time cost. The energy-saving scenario adjusted the proportions of
the five transportation modes and their development paces, with transportation energy
intensity as a constraint.
2.1.3 Transportation energy intensity forecasts

Energy consumption and energy intensity were forecast for different
transportation modes by using the China's energy and environment comprehensive
policy evaluation model (i.e., IPAC model). Two scenarios were designed: a baseline
and energy-saving scenario.
2.2 Analysis of energy-saving potential

Energy saving potential was analyzed based on 18 combinations of scenarios that
were developed for transportation volume, transportation structure, and energy
intensity, since energy consumption in transportation is the result of these three
interacting elements. Transportation volume was further divided into freight and
passenger. Among these 18 combinations of scenarios, the baseline scenario was
formed based on the baseline scenarios of the three factors, representing a situation
where transportation volume, transportation structure, and energy intensity all
developed in accordance with current economic growth trends. The maximum energy
saving scenario is defined as the one where transportation volume is low, and
transportation structure and energy intensity are energy-saving. Under this scenario,
transportation volume, transportation structure, and energy intensity all develop
towards the best possible energy-saving situation.

In this study, energy-saving potential refers to the difference in energy
consumptions between any combination of scenarios and the baseline scenario. The
maximum energy saving potential is defined as the difference between the energy



consumption of maximum energy-saving scenario and that of the baseline scenario.
2.3 Conclusions

2.3.1 The proportion of transportation energy consumption in all industries will
increase

An analysis of the proportion of transportation energy consumption versus the whole
society indicates that energy consumption under the baseline scenario (F111) in 2030 is
1.12 billion tce, which is 2.8 times higher than that in 2008 and accounts for 20.0% of
the total energy consumption of the whole society. The energy consumption under the
maximum energy saving scenario (F232) in 2030 is 0.79 billion tce, which is two times
higher than that in 2008 and accounts for 17.7% of the total energy consumption of
the whole society.

2.3.2 The energy consumption in transportation per unit of GDP will decrease.

The energy consumption in transportation per unit of GDP will drop dramatically.
Compared to 2008, the energy consumption in transportation per unit of GDP under
the maximum energy-saving scenario in 2020 and 2030 is expected to decrease by
30.7% and 56.0%, respectively. A drop down to 50% in 2030 as a goal is likely to be
achieved.

2.3.3 The proportion of passenger transportation energy consumption becomes bigger
in future.

Transportation energy can be divided into that used for freight and passengers,
respectively. The results from transportation energy show that the proportion of
passenger transportation energy consumption will become bigger in future. In the
maximum energy-saving scenario, passenger transportation energy consumption in
2020 and 2030 will account for 35.9% and 41.5% of the total transportation energy,
respectively.

2.3.4 Transforming economic development mode, adjusting industrial structure, and
reducing transportation intensity are the keys for energy saving in transportation

Extensive economic growth is the main cause of the rapid growth of freight
transportation volume and high energy consumption. Generally speaking, freight
transportation volume per unit of GDP under extensive economic growth is higher
than under intensive economic growth. The difference in transportation volume under
these two types of growth can be seen as excessive transportation, which is the case in
today’s China.

The transformation of the economic development mode and the adjustment of the
industrial structure are key for energy saving. Through the adjustment of the industrial
structure, excessive transportation can be greatly reduced. In one scenario study,
freight transportation intensity could be reduced from 8.71 ton per ten thousand RMB
in 2008 to 2.56 ton per ten thousand RMB in 2030, a 71% reduction. Energy



consumption would be reduced in correspondence with the change of industrial
structure.
2.3.5 Adequate attention should be paid to the adjustment of transportation structure

The energy intensities of different transportation modes are different. In general,
the energy intensities of railway and waterway are lower than those of highway and
aviation. Thus, different transportation modes are accompanied by different levels of
energy consumption. Energy consumption in freight transportation could be reduced
by 1.2% if the proportion of railway volume increases by 1% and that of highway
volume decreases by 1%. Energy consumption could be reduced by 1.3% when the
proportion of waterway increases by 1% and that of highway decreases by 1%. For
passenger transportation, energy consumption could be reduced by 1.9% when the
proportion of railway volume increases by 1% and that of highway volume decreases
by 1%. Energy consumption could be reduced by 1.6% when the proportion of
railway volume increases by 1% and that of aviation decreases by 1%.
2.3.6 Decreasing energy intensity is an important means of energy saving in
transportation

The influence of energy intensity on energy saving in transportation is very direct,
causing a prominent energy-saving effect. This study shows that the amount of energy
saving caused by the decrease of energy intensity accounts for 23.4% and 23.1% of
the total energy saving potential in 2020 and 2030, respectively. This result
underscores the importance of energy intensity for energy saving in transportation.
2.3.7 Transportation has a huge energy saving potential

Under the maximum energy saving scenario, the potential of energy saving in

2020 and 2030 are 140 and 320 million tce, respectively.

3. Policy Suggestions

3.1 More attention should be paid to energy saving in transportation and a
long-term objective of energy saving should be stated clearly
When formulating the 12th Five Year Development Plan for the transportation

sector, transportation management agencies should take the lead in coordinating
relevant agencies and industry associations to propose detailed targets and
implementation schemes for energy saving in all transportation sector entities.
3.2 Optimizing industrial structure should be viewed as the key to promoting energy
saving in transportation

1) Gradually reduce the proportion of secondary industry and increase that of
tertiary industry, with the objective of reducing excessive transportation.

2) Optimize industrial spatial distribution to reduce freight transportation
volume.



3.3 Optimizing transportation structure and building an integrated energy-saving
transportation system should be advocated.

1) Reform the current management system by establishing an integrated
transportation administration system.

2) Adjust the transportation investment structure.

3) Diversify investment entities.

Through the implementation of these measures, the planning and construction for
energy saving can be streamlined in an integrated transportation system. It is
encouraged that support be given to the construction of railway, waterways, and
pipelines, to move forward the adjustment of the transportation structure, and thus to
realize energy saving.

3.4 Technical progress should be promoted for reducing the unit consumption of
vehicles and then lowering energy intensity.
3.5 Necessary fiscal and financial policies should be formulated to promote energy
saving in transportation

1)  Increase governmental fiscal support

2)  Perfect taxation policies for promoting energy saving in transportation

3)  Promote price reform for resource elements

4)  Take comprehensive measures to reduce travel by automobiles
3.6 Laws and regulations relevant to energy saving in transportation should be
developed to enforce the effective implementation of proposed measures

1) Revise the People's Republic of China’s Energy Conservation Law

2) Formulate energy saving management regulations for motor vehicles.

3) Formulate industry regulations and perfect energy saving standards.
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The energy consumption in transportation increases continuously

< 20084EAL WAL EE R * The transp_ortgtion energy
consumption in 2030 iIs 7.9

1980 7.94%. tzigwozs higher than that in

% 1980-20084FAL i BE % From 1980 to 2008, China
Increased the gross energy
ﬁﬂ%%ﬂ‘i: fzﬁﬁ%@ consumption in
transportation by 7.66%
A 7.66%, 1 1995- annually, while the increase

P 0 reached to 11.06% from
2008 411.06%. 1995 to 2008.




1. AT Iz Ty 7 HE ) AU o ) 2

The necessity for the research on energy saving in transportation
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transportation energy
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“*The ratio of
transportation energy
consumption over the
national total
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Increased annually.
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The necessity for the research on energy saving in transportation
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Transportation is the key
area for energy saving in
China, no matter in terms
of total energy
consumption or growth
speed.

This study focused on
energy saving influencing
factors, the potentials, and
policy recommendations
on strategies and goals
for China’s transportation.
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Connection between freight circulation volume & economy structure
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% The growth speed of freight circulation volume is closely
correlated to the proportion of Secondary Industry.
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Comparison with developed countries
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In 2008, freight ton-kilometers in
Chinais almost equal to that in the
U.S., but China’s GDP is less than one
third of that in the U.S.; that is, freight
ton-kilometers per China’s GDP is
three times more than that of U.S.
This result is roughly the same as
those from comparing China with
other developed countries. Based on
data analysis, the China’s exorbitant
freight transport volume is caused by
extensive economic growth.

Even in the same stage of economic
development, such as 2005 in China
and 1960 in the U.S., China’s freight
transport volume was still bigger than
the U.S. China’s volume in 2005 was
almost twice that of U.S. in 1960.
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Comparison with developed countries
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transport volume”.
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Comparison with developed countries
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The exorbitant proportion of secondary industry,
which causes the excessive transport volume,
Is the important factor for high transport volume
in China.

Compared with U.S., China’s Tertiary Industry
proportion is lower, while that of Secondary
industry is higher, which produce huge
transport volume. This difference in industrial
structure explains why China’s transport
intensity is far higher than the developed
countries such as U.S.
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Proportion of industries in U.S.
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== —

40% 11%
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49%
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Proportion of industries in China
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Comparison with developed countries

o M ERSITF, BATTLLAEFE < The analysis above indicates that

- . reducing excessive transport volume
B, B4 “TEZHE” BRS J ransp
IS the key to decreasing transport

BWERRE, HEZHEE demand. It becomes important to tap
BN IR EE @, on the potentials of transportation

energy saving.

* B, HE Eﬁﬁ&tﬂ:lﬂk%qjﬁﬁ’é China at present time is in the middle
TEEATE IR AR, ESR  stage of industrialization, while
& [E B4 GDPRIE B B A 11 countries like the U.S. is in the post-

industrial stage. It is not reasonable

KFRAGHEE, HEEFRR to expect current Chinato achieve the
EAEZHE S EBDRE . T same level of transport volume per
BATTHRST, BRE T AN AT GDP as theirs. However, China has

potential to decrease transport
XS . volume, which is the goal of this
study.
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2.2 Bi45d Transportation structure
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Freight transportation structure
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Passenger transportation structure
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* The proportions of highway and aviation transportation have been
growing rapidly, while that of railway transportation has been falling.
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» Since highway and air
are developing quickly,
transportation structure
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> It’s necessary to take
actions to prevent being
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intensity
> BREREEEREREEM > Ch_ina’s energy intgnsi_ty of

freight transportation is 10 —
HZAE10-20%, T5EEHE 20% higher than that of the U.S
* or Japan, which implies big
° energy-saving potential.

> R MM EEIRG FRER > In future, China’s energy
BERASHMRLE oot
K, THEA#TSIEEEEER increased due to possible

Improvement on service
FEAR/N, R e AR SRR B quglity. However,

B E technologica_l advancement
would make it lower. As such,
the possible increase and
decrease in the energy
Intensity may be evened out.




B=HBa

3. B R RAT 12 i Be YR TH 5 1 T
Part Three

Prediction of China’s transportation
energy consumption

19



3.1 i2%#& Transportation Volume

LA

Fifl,
» X

)

| 2 GFEHE R 2

VA

AL

E‘—i

E:3
,/fj_‘
=

]SICGERAY
T, &%
Ea, B

R REKERA

=

K

JEE%

* This study forecast
passenger and freight in
China using SICGE model,
based on input-output
table in 2002 and relevant
economy data from 2002
to 2008. Three scenarios
were considered:
baseline condition, low
and high growth rates.



3.1 iz%i& Transportation Volume
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3.2 BFERAS X Combined Scenarios
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“* Developed 18 scenarios
with different trends for
three factors:
transportation volume,
structure and energy
Intensity.

s Baseline scenario: the
baseline scenario for all
three factors.

s Maximum energy saving
scenario: the scenario
with energy saving trends
of all three factors.
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Energy consumption

Energy consumption of typical scenarios

TNy ) 100 million tce
14
12
10

8 ——

B

6

4

2 ] ] ] ]

2008 2015 2020 2025 2030
—— FAETT R - BTERTR
Baseline Maximum energy saving




B IER 4
AT & 51 Be v 15T
Part Four

Analysis of the potentials on
energy saving in transportation



4. 1358151 RewE 1 5 e

Definition of potential of energy saving in transportation
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-+ Potential of energy saving in

transportation -- difference

—RRASTRIBBHFEHEE between energy consumptions
S5RWHFREEIRESREMALL, of any scenarios and that of
baseline scenario.
iR/ BEFEH W] BEME:
BEYRVH Bt E  Energy consumption

Baseline scenario
N—

THEHE

Potential of
energy saving

2008

2015
— F111

2020
— F131

2025
— F212

2030
— F232
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Analysis on potential of energy saving in freight
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% Among the three factors,

ey

transportation volume

has the biggest influence,
the next is transportation
structure, and the least is

energy intensity.
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Proportions of three factors in the
Maximum Energy Saving scenario
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Analysis on potential of energy saving in passenger
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Increase from 11.4% in 2007

20.0% , to 20.0% in 2030.
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I

2. BN GDPAHIEHIREFER E K
iEPEK. SEMETTRTE,
2030 B/ GDPASE iz Hifit
$E8:2008 T [4£56%.

2.The energy consumption in
transportation per GDP would
drop dramatically. Compared
to 2008, the energy
consumptions in
transportation per GDP under
the maximum energy saving
scenario in 2030 is expected
to decrease by 56%.

Conclusions

HATGDPAZ iz e FE 82008
T iR s

Energy consumption in transportation per GDP
in the future years compared with that in 2008
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4.453 Wit

3. I REFELL EBCREK .
The proportion of passenger transportation energy consumption
becomes bigger in future.

AA\|

2008 2015 2020 2025 2030

B % iz Freight W & iz Passenger

ERiaiEFELENTE Comparison between the proportion of passenger
transportation energy consumption and that of freight




4. eV EER]. B4 4. The key to energy saving is

. \ to adjust industrial structure
LR IB A T R IR and reduce excessive
R transport.

. . If the proportion of the
- 0 .
F oAk RER 1%, secondary industry

AR R 55 = b A decreases by 1 %, along
1%, B DL EEYE Y with that of tertiary industry
’ B .

Increases by 1 %, energy

B [ (%2%. consumption can decrease
by 2%.
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5. BTG MR 25T 5. More attention should be given to the
REEFL. adjustment of transportation structure.

‘0

. % If the proportion of railway freight
00 4 E . .
%Eﬁ Yiz ?ﬁxt REE increases by 1%, along with that of

1%, *ﬁrf@/\%%1ﬁﬁl%, highway decreases by 1%, energy
Tﬂﬁ ﬁadﬁ{ﬁﬁ ‘1. 2%:; consumption can decrease by 1.2%. If
KRR 1%, FAHMNHLA the proportion of waterway increases by

%%1&1%, 35 B8R REYE T 1% and that of highwe_ay decreases by

1%, energy consumption can decrease by

#EL 3.

o Y{Eﬁ'l‘zgl_ﬁ"t BB < Ifthe proportion of railway passenger
1%, #Hf‘:[f@/\%ﬁéﬁl%, increases by 1% and that of highway

T%ﬂ:&ﬁlﬁ V] {lﬁ%l 0%, 4k decrdeases by 1b%i %rcl)/ergl); frc])nsumptii)_n

can decrease by 1.9%. e proportion
B L%, AN of railway passenger increases by 1 %
%1&1%’ ] kD > BE R ﬁ% and that of air decreases by 1%, energy
1. 6%, consumption can decrease by 1.6%.
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45 e Conclusions

4.455 1t

AA\|

6.FEATTHBHIBEFEIR 6. Decreasing energy intensity
Implies important potential

EREZERTHERET] . for energy saving in

transportation.
In 2020 and 2030, the

FE o8 B PR BB energy saved due to freight

energy intensity take 23.4%

B2 5423.4% and 23.1% of the total
potential of energy saving,
A123.1%. respectively.

2020. 2030%4EfRizhE
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T RBIEEIGFAEESEKR 7. Transportation has a huge

%ﬁrfﬁgfgejj energy saving potential.
o N Under the maximum
LR THET R, energy saving scenario,

2020, 20304EH i fe the potential of energy
saving in 2020 and 2030

#7153 A 1AL are 140 and 320 million
3.2{ZibrHE . 20304E  tce, respectively. In 2030,

R WIEHI e 54 the proportion of

" _ transportation energy
ReFE L E 20-0%5% consumption will decrease

2£17.7%. to 17.7% from 20.0%.

b




2 &M TR/
LR, BRSEHL
PIRTRERE, RHEITA
ApA: 20304E 8
 GDPAS BIZ#ikE
YR TH $ B 20084
T F%50%.

(Ao

N

bHE

By analyzing and
comparing of various
scenarios, considering the
possibility of achieving,
transportation energy
saving goal is proposed as
follow: Compared to 2008,
the transportation energy
consumption per GDP in
2030 decreases by 50%.
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Part Five

Policy recommendations on energy saving in
transportation
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ﬁ-‘é ‘ &“ﬁi@iﬁﬁﬁg, JK%EH@ Main problems in China’s

transportation energy saving:
A YR »
::g I'ﬂ@ “*Not enough attention paid to

transportation energy saving.
CRATEBM TR R A EMAE;

*Economy development pattern

’O’EETEE&Q%_“%Zi%ﬁﬁ\ ﬁc,ﬂsfﬂ transform and industrial structure
. VA v . optimization are not considered as
%%Wf@ﬁﬁﬁﬁﬁjﬁﬁﬁf/ﬁﬁ E(J key solutions for transportation
%ﬁ% j %‘; energy saving .
y “sLack of coordination in current
ST E AR, SR 45 transportation management system.
S, MR EEE AL B Planning and construction of
different transportation modes are
ﬂjalj % E Ei‘& T%lja:ﬁig Ij not C()nsis’[enti_3
ﬁ%ﬂ &“IE iﬁ'ﬁ:?\, % Current tax system cannot promote
— energy saving.
<HATBLRICER 5 W R HI{E oY S
H .
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5.1 REEMLE=RmTTHE, HHTEER

Highlight the importance of transportation energy saving &
adopt clear targets

>ASEATYY “+—FH” &  »The 12" Five-year Plan
should clearly specify the

B, 2 EH AR energy saving goals,
performance measures,

7)“\ Ny — Y : EL
Xﬁ@ﬁ%ﬁ)km%ﬁh supervision and evaluation
Hisfg . W, % methods for all

transportation modes.
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5.2 BTN S5 AT I 5 AR R R 8

Recognizing that the optimization of industrial structure IS the Rey for Improving

transportation energy saving

S MREDBZFRBHFR, KAE <+ Accelerate the transformation of economy

\ development pattern; adjust and optimize
F FENb G5 R
BAGALF L industry structure

> BHEHTIWE HEKRER, > Control the growth of heavy and chemical
REEGTEARSEVFRSN, B industry; enhance high-tech and service
RPN E, BEs=r Industries; reduce the share of secondary

industry; increase the share of tertiary

b E DI S industry; reduce excessive transportation.
& ALV EA R, ety < Optimize spatial distribution of industry
v EA L and reduce the volume of freight
)

transportation

> B E ) AR TR > Encourage the construction of pithead
%, REERHEE, FH— power plants and coal chemical industry
ST A AN & . Ak bases_; increase coal conyersion_ rate in situ.

‘ Continue to choose seaside region for
IR . constructing large-scale steel and
petrochemical bases.
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5.3 fittizhgit, WETRUESGETEZIER

Optimize transportation structure & build energy efficient
transportation system

S PHEEPLR EEM), nsmTT ¢ Adjust investment to

BERSE R T R strengthen the construction
B of energy-efficient

>IRBAT I HRIE  transportation modes

R, mIspER. BE » Railway, waterway and
pipeline need to be

FERIVG Je /NI BRER prioritized because of

Kz MEEFSRIT their high energy
S . efficiency, low pollution,

and good capacity,.
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5.3 fifuizhsitg, MWETRAESSEEIER

Optimize transportation structure & build energy efficient
transportation system

< MEIITEEMEE], BT < Reform current management

v— - m and establish an
GMGaEREENE  Sysemand |
integrated transportation

>Rk, A, R K management agency.
5. B ai® i H > Establish one ministry to
\ . . Integrate the planning and
—ANBURER 14— R A |
management of the five
BH. #I5—HNEEe1E transportation modes: railway,
ST NI . WEEhEET highway, air, waterway, and
o pipeline.
R EZRER-

¥

e

42



5.43F— P FRKBEYRTE T E

Continue to reduce energy intensity

& A& R AT 6 o Enhance technical energy saving

R in all transportation modes

> ﬁﬁﬁ%?ﬁmfidm I new trains, vehicles, boats,
MR KL, EIKTRAERE and airplanes and the

» Accelerate the penetration of

H‘J%ﬂ%ﬁiﬁ]:ﬂ; retirement of old models.
> R AR, FFRKER > Promote technical innovation
A1 T EBeFE. to reduce energy consumption.

> T 8BS T EE > Accelerate the establishment
ML Zh 22 R T 2 5 M AT of a motor vehicle fuel

\ economy standard system
Include all the main vehicles.
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5.5 il M BRI BUR

(R REAT T 2 %01 HE

Adopt fiscal policies to promote transportation energy saving

S MAMBSL 7 E < Increase fiscal support

> AR BB BE T «
> F S BRI 7 T 22
HACEW TR S, Xt
— BB AT,
SR B R0 7 R
F LIk

> T 5 RE RV ZE 1
P, SREBLAAN. AU
BT MR B

» Increase the investment on
transportation energy saving.

» The central and local
governments should establish
special funding for providing
direct support to some important
transportation energy-saving
projects.

» Adopt incentive policies to
encourage using new-energy
vehicles, e.qg., providing cash
subsidy and low interest loan.

44



5.5 fill & W B FYr 4 BUR

A

5

, RREATE I 5T BE

Adopt fiscal policies to promote transportation energy saving

S EEMEBTHEBH T EERIBIMBIZE < Improve tax policies for the promotion

of energy saving in transportation

> RERHBIBR, HEHNIBIE
THE.

> SEEDIBI RS RHE,
51 MW LARHE . THERE.

> REHERB. WEBUNZE/B
S VA= RSN NSRS

> X REEIR RN AS, ST
HERL . BT AP AR SE.

>

>

Increase fuel tax for promoting
energy saving of motor vehicles

perfect motor vehicle energy
efficiency labeling system, and
encourage purchasing low emissions
and energy saving vehicles

Link vehicle fuel economic efficiency
to their sale and usage taxes

Provide preferential tax such as
value-added tax and income tax relief
for research and development and
production of new-energy motor
vehicles.
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5.5 HlEMBMHEBOR , (RHEITHEEH T HE

Adopt fiscal policies to promote transportation energy saving

S W FRFEERMMUEE <+ Advocate price reform for products
. with resource elements
> B FF IR i IO .
N » Reform resources pricing
ST e I IR YR M mechanism to reflect the scarcity

2. ISR E A degree and environmental cost.
BERE R T b5 > Increase energy resources tax

significantly; suppress blind

> KiIEERE R EHRKE, development of heavy chemical
. S Bt industry, and promote update of
| 2 \
B H R AT industrial structure.
e, HERE LS
AESE

AU
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5.5 HlEMBMHEBOR , (RHEITHEEH T HE

Adopt fiscal policies to promote transportation energy saving

& RIS, B
INRZE TR
> BEIMA A IITEE R T

B, AERHITERMES
ERFER AR HIT .

> WKELTTTFB, BlfE
R HYAT A A LSS
e T X AF W T ARt
SEAE R EEBUR,
REREFH .

F

% Take comprehensive measures to
reduce car travels

» Improve public transportation to
provide fast and convenient
service.

» Use market oriented measures to
encourage the use of public
transportation: increase
downtown parking fees;
Implement paid parking;

Increase automobile usage costs.
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5.6 SEEETEM, REATEIZHT TS KA 3L i

Improve regulation system & ensure effective enforcement of energy-saving
measures in transportation.

S BT (PEARIEFMETZARYE < Amend Energy Conservation Law

) »No clear requirements on transportation
energy savings, incomplete, and not

> (HARRIREY XT iz mReR easy to implement.
IMEANH. A58, #IEME  »Should strengthen and improve the

oy contents on transportation energy
‘ I saving.
BT CHAREIRIR) , IN5&. 4 @ Specify the responsibilities of
WA BB T N 2 management and supervision agencies

O RS, B TIRE, for transportation energy sgvmg.

®Enhance energy conservation

@ IR AL T R I E s supervi_sion on transportation
O SERIRIM R Bl ST eTPTees

€®Improve market entrance requirements

RN, SERHITEIRIT N based on fuel consumption limit

AL standard; strengthen the punishment
on illegal behaviors.
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New Energy Pilot Cities: Thoughts on Practices

Sustainable Urban Development Project in New District of Turpan City

To accelerate the use of new energy, respond to global climate change, and
explore the development of the western desert area of China, in the golden autumn of
2008 a team from the Sustainable Urban Development and Research Center directed
by Professor Wang Guang Tao® and supported by the Xinjiang government leadership
of all levels began the research, plan, and design of the Turpan City New District. The
team has member from several scientific research institutes, such as China Science
Center of the International Academy for Europe and Asia, Beijing Institute of
Architectural Design & Research, Guangzhou Urban Planning and Design Survey
Research Institute, China Electronics Engineering Design Institute, as well as the
Wind and Solar Energy Resource Assessment Center of China Meteorological
Bureau.

Over the course of the last two years, the first-stage 1.43 square km. residential
construction area has been developed as a pilot project. In accordance with the local
climate and cultural features, we have made best use of the renewable solar energy,
researched the comprehensive application of renewable energy (such as solar
photovoltaic and thermal energy) to apply them to the urban building complex, and
explored a new urban development pattern that can fully put low power consumption
and emission to use.

In accordance with the slogan “To guarantee a development of low-carbon
energy as target, clean production as key guideline, cycling economy as an efficient
approach, reasonable redistribution as the main point, and sustainable urban
development as the direction,” we have created a new approach to realizing these
ideas and carried out work that integrates research and practice. The building area of
the first-stage project of the New District is 754 thousand square meters; the installed
capacity of photovoltaic panels is 13.4 megawatt; and the annual photovoltaic power
output is 15.808 million kilowatt-hours, almost 1.3 times the residential electricity of
the area. Solar energy can not only generate heat and electricity to meet users’ demand,
but the remaining solar photovoltaic power can be used for green transport in the New
District.

With the efforts of all participants, this project has been named “The Harmonious
and Ecological City and Urban-Rural Integration Construction Demonstration Area in

! Academician of International Academy for Europe and Asia, the presidium routine Vice President of

China Science Center and the Director of City Science



the Autonomous Region,” and has also received official approval by National Energy
Administration.

This environment-friendly project that makes the best use of solar energy and

benefits the people includes:

1. Electricity from solar energy can be used within the community to the
maximum extent.

2. Residents in the community can enjoy the benefits of this electricity.

3. Residual electricity can be used for green transport within the community

The reproducibility of this project in China includes:

1. Climate conditions: The gross solar energy in Turpan area can be classified
as a “rich zone of energy resource,” over half of China’s land area is equal or
above this level.

2. Economic conditions: The Turpan area is in an underdeveloped region of
China

3. Urban size: Turpan is a typical middle-sized city.

After the completion of the New District, it will be a demonstration of the
comprehensive use of new energy and urban-rural integration not only for Xinjiang,
but also for the whole arid and semi-arid western region. The success of the New
District will become a guide and example, and provide experience for the building of
livable cities in accordance with local conditions.
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New Energy Pilot Cities: Thoughts on Practices

I 5 5 X TR R 1 9

-Turpan New District Sustainable Development City Project
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Goals: To accelerate the utilization
of new energy; address global
climate change; explore urban
development In China’s western
desert region.
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Project Summary

Start Date: October 2008

Research Team: Research Center for
Sustainable Urban Development
Chief Scientist: Wang Guangtao
Object of Study: Turpan City’s New
District

Supporting Sponsor: The Energy
Foundation




=t
> —_—

: W
o won

afl

L ¥
2 =
¥ >
g
i)



--1IE o] Joi Work Update

. 20084E10 B Z20094E01 H * From October 2008 to January
SERMEAIRIRD A G ERy, ags. 2009
CH X PNV R FEAFST) Completed concept planning and four
CHr X RO AT 1 2R 88 R FRAF9T) monographic studies, including:
(T A A IR T 2% 1) R R SR s AT 5Y) - A Study on New District Industry
CHb R M A S BT Development

- A Study on New District Green

F-20094FE1 H7H, BidE5ETF. Transport System Development
- Development Strategy Study based

on Ecological Urban Space

2

- A Study on Regional Ecological
Construction

Passed an evaluation by experts on
January 7, 2009



. 2009401 A £20094E05 B * From January 2009 to May 2009

200943 [ 14, S2ibiatk#itlmss+  Completed the general plan for Turpan
KAV . City New District, and passed an

evaluation by an expert panel on March 14,
20094F3 20 [ F1A XN R BUM# -4 2009,
XA HIR DA A X

I S =G ” On March 20, 2009 the government of

autonomous region listed Turpan City New
District as an

2

200947 H31H H ¥ X RIBUM L #E “ Autonomous Region Harmonious
‘@‘ A S l\__l[ ~
(R 2 T X R AR Ecological City and Urban/Rural

Integration Demonstration Area”

July 31, 2009 the government of the
autonomous region approved
Turpan City New District General Plan






«20094E06 H-201044 H *From June 2009 to April 2010
R R T B () — AL S o S 1 ) -- Study on Construction and Solar Energy

Integration and Demonstration Area Design
CHE TR 25 1 P PR R 5 J J

CEE TP e 23 FH B 4 €3 SRS ) -- Study on Microgrid Systems based on
CETEFERR . 20 R B S 4 2= 2 Photovoltaic Power Generation
FE) ST -- Study on Green Transport based on Integrated
201044 H3R15 “[E 22 feys )0 T58r  Use of Solar Energy
P I T T X ) 28 [ SR B YR -- Meteorological Research on Preliminary
ST E R . Estimate of Key Indicators, Economy, and

Carbon Emissions

— -- Other research studies
20104E05 H-2£4>, 7~7u0 H L

BB .

In April 2010 received Reply from National
Energy Administration on Xinjiang Turpan City
New District to Create Environmental Energy

Sources Demonstration City
« From May 2010 to present - Implementation
Phase of Demonstration Project
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Study Introduction:

Purpose: To construct a district that

fully utilizes solar energy resources
Main Points: Technological
Integration, building integration,
intelligent climate monitoring
network, and breakthroughs in other

difficult areas

Principles:
Integrate application of solar heating

and solar PV technologies;

Solar heating: generation according
to residents’ needs, no unified
management is needed

Solar PV: apply unified management
of PV power systems; adopt net
metering and maximize use of PV
power.
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Climatic Condition: Total solar energy resource in Turpan District is recognized as
“Abundant Region.” Over one half of China’s land area has equivalent or greater
annual radiation.

‘\ 1978~20074
’ FHRNEBENELRSH
=1500kWh/m? - | o |
— Average Total Annual Radiation Distributio|
Unit: KWh/m2

Region Total Annual Radiation

Indicator (KWh m-2)

Most > 1750
Abundant
Abundant 1400 - 1750
Less 1050 - 1400 = E/‘ SR
Abundant = ol
General < 1050 o 15 :
= \
Solar Resources of Some European Cities (KWh/m2)
City Helsinki Hamburg Stockholm London Vienna Paris
(Nation) (Finland) (German) (Sweden) (United (Austria) (France)
Kingdom)
Total Annual 917 952 987 1010 1080 1115
Radiation
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Solar Energy Resource Analysis

v

I A
7853 ) F R BH RE AN sk AR A L4 &
Integration of building and power generation
Make full use of dynamic integration of solar energy with regional buildings

=gl : : it
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Management Usage
*Microgrid plan and run mode based on *Green transport development based on
photovoltaic power generation integrated use of solar energy
Platform of digital management and eInteractive with old city power supply
information sharing %

592

&0 X — e A A e
TR SR
Practice
Detailed construction specifications for the first
stage
*Building design in the demonstration area
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Technological Integration:

Use integration of climate, plans,
architecture, microgrid management,
digital management, and other fields to
jointly complete sustainability goals
Difficult Points and Innovation Points:
Evaluation, early-warning, and
supervision of the effects of climatic
change

*Integration of solar energy technology and
buildings

*Intelligent management of microgrid
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Demonstration Area

*First period demonstration district approximately 1.5 square km

Total building area: 753972 m’

Floor space of residential buildings: 686375 m*

«Community center will be constructed with the cores of converting station, transit
station, and transit charging. There will be 8 community centers in the district.
eInstalled capacity of photovoltaic panels: 13.4MW, about 1.3 times of household
power consumption.

*Annual estimated emissions reduction calculated by operation margin: 16197 tCO,,
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Project launches May 2010

20104F8 JJ % Js Ak et 00t
Climate monitoring station
completed August 2010
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Significance of the
Project

“Environment-friendly,

beneficial to common people
Make full use of solar energy
resources, allow common people
to benefit

1.The community will use solar
energy to the largest degree
possible

2. Preferential electricity for
community residents

3.Residual electricity for green
transport

29
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Demonstration Effect:

Turpan City New District becomes
a main demonstration area of new
energy resources and urban/rural
integration in Xinjiang and north-
west arid and semi-arid zones

Reproducibility:

1. Climatic Conditions: Turpan
District belongs to “Abundant
Region” in terms of solar resources;
over one half of land area in China
receives equivalent or greater solar
radiation

2. Economic Conditions: Turpan
District is a less-developed area in
China

3. City Type: Turpan City is a
typical small-medium city in China
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Supporting China’s Low-Carbon Development:
CSEP 2010 Progress Report
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Lin Jiang
Senior Vice President, The Energy Foundation
Director, The China Sustainable Energy Program
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Low-Carbon Growth Plan

Key policies

Renewable incentives
Industrial EE Program

Demand-side
Management Rules

Building Codes and
Appliance Standards

Fuel Economy Standards
Low-Carbon Cities

Cap &Trade, Price, and
Tax Policies
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15% Non-Fossil Fuel Target by 2020

20104E70 H 1 & :
> S A AR A R

> k203047 [H X HE K E RE EE X
KRR I P 2 H1 B 3¢ i)

> TR 2

000 RE Target | 48 Bilion TCE

> GBI BN 7 H S At Solar for heatng: 600 millon 2
R
. Bio-diesel: 2 million tons
Program Progress in 2010:
Solar, wind and T
> Completed RE quota system design bio?,,:;svmctarﬁi BRI R

can contribute
» Completed China 2030 Wind Power Outlook

and proposed policy measures for resolving 50;22?;2“&:““ *

grid integration issues contribute

» Completed biomass industry development |
roadmap

» Started evaluation of the implementation

effects of solar PV policies and demonstration ORISR BeUs Al B AR BRI e ot
programs Source: Center for Renewable Energy Development, ERI
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Industrial Energy Efficiency
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Top 1000 Enterprises
Energy Efficiency Program
CO2 reductions

—>

400 -

300 ~

200 ~

100 -

2010 Achievements:

» Supported the development of the 12th Five-Year
Plan (FYP) on industrial energy efficiency at both the
central and local level

» Supported implementation of 22 National Standards
of Maximum Allowable Energy Use of Industrial
Products and the China Motor Challenge Program

» Initiated and supported the University Alliance for
Industrial Energy Efficiency (UAIEE)

2006 2007 2008 2009 2010
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Electric Utilities Program National Policy Wins & EPP Pilots

T SR A& B I
> 11 4\ AJEE X 55
> T AT T LR R 4 190.3%
> 5 PIDSM AN J A
> AN TBERCHT) A T 7012 /%
J& R 6 A

>3 oA =A% B L o T

National Demand-side Management 4 2 —— :
Rule | :

> Grid EE obligation : i :

» Target: no less than 0.3% of sales : (r— !
»DSM cost socialized | d— i :

»6 EPP pilots save 7 billion kWh/yr : E i :

| ' ~ > .

Inclined Block Tariff  Tie  Ze e | An_

» Three tiers, higher as usage increases



HE.

KHLHE—TTF

SE=CN

Energy Efficient Appliances — Electricity Savings

350
300 I//////,/////
250

200 /

150 /
100

50 /

Annual savings in total final energy demand (TWh)

2009 2014 2020 2025

Frozen minus continued improvement scenario

2030

— AC

= E|ectric Motors

— External Power
Supply

= Refrigerator

e Heat Pump WH

== QOthers
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Buildings: 65% Building Codes & Green Buildings

Panii

65%3HT I 1T REARHE T4 )\ H SE it 65% New Building Standards Adopted
> CSEP L 1F T FrbnttEpd il o] 5 7 7 1 57 » Supported modeling research on the new standards
> R G A LA G B R S » Supported national building labeling program
‘ ' » Continue support for pilot implementation of the 65%
> R HFPT //\%‘/ﬁ? e (GIEE, 194, 1l 44 new building standards
FRLHE ) RIF, KIERIG L 7565%H &5 1
Bl = O 15 457 7 R . .
FERRIENT SN Supported National Green Building
Design Standard
SIZ:J% T %@i@ﬁfrﬁiﬁﬁ%@%fﬁﬂﬁﬁ ?’L » Selected Hainan as a pilot province to scale up GB
> UEFEAL BT A T 4R S 4 > ~-Supported the “Green Campus Program” and
implemented at 2,000 universities across China.
22 P2 ; Vs L
> XHROXFET T ER I 200007 K » Supported Tongji University in helping MOF and
S A I I SRR T LK MOHURD research policy incentives for low carbon

e I 1 iy neighborhoods
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Transportation Energy Savings & Tailpipe Emissions Control

20104ET0 H & -
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Program Progress in 2010:

» Fuel consumption test method standard for heavy-duty
vehicle is in process of approval

» Passenger vehicle Phase lll fuel economy standard
produces energy saving impacts: models smaller than
1.6 liters and meeting Phase Il receive subsidies

» Regional vehicle emissions control makes breakthrough:
all nine cities in the PRD enforced Euro IV emissions and
fuel quality for LDV from Sep. 1st, 2010

» MEP released its first-ever annual report on vehicle
emissions control
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Co-control of Air Pollution and GHGs could save 50% by 2030

201070 H 3t & -

> jf?ﬁﬁ"f:ﬁ”fﬁ:ﬁ%gﬁ%ﬁ:ﬁfﬁﬁ
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Program Progress in 2010:

» Supported research on co-control of air pollutants
and GHGs during 12th Five-Year Plan (FYP)

» Supported study tour on U.S. Clean Air Act

» Supported the issuance and implementation of
Regional Air Quality Monitoring (RAQM) guidance

» Developed climate-friendly clean air pilots in
Shanghai, Chongqing, Jinan.

Costs for reducing health impacts from air pollution by 50%

(bn € in 2030)
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GHG measures:

Energy efficiency, households

Energy efficiency, industry

——— [ Co-generation of heat and
power

M Electricity savings, renewable
energy

Air pollution controls:

Households, PM control

M Large Plants, PM controls

Large Plants, NOx controls

GAINS optimization with Same health impacts,
air pollution end-of-pipe GAINS optimization M Large Plants, SO2 controls
measures only including greenhouse gas

mitigation measures

FRIRTE: NASA, KRINEREVEFT, W

Source: [IASA, ERI, Tsinghua University
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Low Carbon Development

First batch of Low-carbon pilots:

KRR -
> i/l IR iy LA
> ﬁﬁ%ﬁéﬁé‘/ﬁ@?ﬁ »  Low Carbon E.conomy Joint Program::
v Launched in Feb. 2010
v mA5201082A B3 ’ SR A v' Supporting 5 regions to de\.lelop low-carbon action

, XBFEHMHINEREGEENER

» 8 C(ities and 5 Provinces nominated by NDRC

v Continue to support capacity building in other
pilots

20104E T/EHE 5.
> ﬁ%lff/ﬁ
v IUFRERBREA T 6 A 2T
v EBRERTHAREEEWN
B S SR RT3 S5

e hetns S LS e s i »  Supported China Green Growth Study and other
ey e s T AN 0Lt 2
%ﬁgfgﬁﬁﬁffﬁﬂ ﬁiﬁ?ﬁ&?ﬁ research on methodologies on energy and
- climate target setting and allocation for 12th
il ‘ : Five-Year Plan (FYP
>SS T @tf#ﬂﬂ%lj 45 A1 7T ive-Year Plan (FYP)
WA R BT »  Supported efforts to improve energy and GHG

statistics and monitoring capacity, as well as
standardization system development

2010 Highlights:
» Low Carbon Pilots

v" Shandong LCD Strategy Study
v A proposed guideline to develop LCGP

Studies on Carbon tax, Carbon Trading
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Sustainable Cities Program

ExXEZHEEH#HE National Level Progress
> AT S 2 T T RE » Supported MOHURD to conduct Non-

HAT L AT 550 0 H Motorized Mode (NMM)
demonstration project

v —EARATEITEREREEMA

QIR BENEIET/E v' One province and six cities to build
demonstrate sites, developing NMM

v B 5FRKEEEFREMEMS planning guideline and incentive

RAMIZ It EEAMERBE policies
> jfi/ ‘l_ P @E@%%:ﬁ v' Experience to be summarized as

national guidelines and policies

AFESCH K SN C) E

o\ e _ » Supported MOT in drafting Public
v REARZBEER Transit 12th Five-Year Plan
v OIRERELR (BRT) BiREFR
vV BUYRNHRBBEERERA

v' Target for mode share of public transit

v" Target for BRT development

R BUR
\ . . o v' Establishing of public transit
> j f?‘t[f/j 5%? )Z%F ﬁﬁ/@’ﬂ@ development regulatory system and
A=A 11T Y-S0 incentives policies

» Supported MOHURD to develop
planning guideline for eco-cities



From Modernism to New Urban
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13 Energy Foundation Partners

The ClimateWorks Foundation

The Grousbeck Family Foundation

The William and Flora Hewlett Foundation
The Kresge Foundation

The McKnight Foundation

The George and Cynthia Mitchell Foundation
The David and Lucile Packard Foundation
The Pisces Foundation

The Sea Change Foundation

The Schmidt Family Foundation

The TomKat Trust

The TOSA Foundation

Claire Perry



Grant Funding ($10,000)

3500

3000

2500

2000

1500

1000

500

Al FFEEREYE TN H o aB 1 s BhfE O, 1999-2011
CSEP Funding by Sector, 1999-2011

Other

Sustainable Cities

| Renewable Energy
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Note: 2010 and 2011 are based on budget. 2011 is an estimate.
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Highest Honor - Friendship Award to Michael Walsh
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