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Development Trajectories, Emission Profile and
Policy Actions in China: Assessment of
Contributions on Realizing the 11" FYP
Targets and Perspective to 12th FYP

ZHU Yuezhong
Energy Research Institute
17 November, 2011, Tokyo, Japan
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REIIR (Current Situation)
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Do you know China

«1st larges
*2nd large

«2th [argest economy (2010)

4t [argest FDI stock, 2"9 inflow

*WORLD FACTORY

*Highest trade dependent economy (75% of GDP)

*1st SO, emitter
«1st CO, emitter
*10 of 20 most polluted cities
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Primary Energy Consumption in China
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During 2000-2010, average annual GDP growth is 10.5%, average annual growth for
2000-2005 is 9.8%, for 2006-2010 is 11.2%. Meanwhile, average annual energy
consumption growth for 2000-2010 is 8.4%, for 2000-2005 is 10.2%, for 2006-2010 is
6.6%. Corresponding Elasticity of energy consumption was 0.8, 1.04 and 0.59.



プレゼンター
プレゼンテーションのノート
2000~2010年，能源消费弹性系数为


International Comparison F"'-

Primary  Per capita :

Sl GDP Per capita Energy Energy CO, Perccgplta

P GDP Consumpt Consumpt Emission emiss%on
ion ion

s Billion US$/ toe/ t-CO,/

Million US$ person Mtoe person  MtCOz  nersdn
1312 1653 1.26
299 2321 7.76
1110 406 0.37
61.3 273 4.45
1175 5537 4.71
6511 10583 1.63

Source: Handbook of Energy & Economic Statistics in Japan, 2009
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Some rural area in China’s west
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Some urban area in China’s southeast
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Deterioration of ecological environment

Air Pollution-

-‘Dried-up Land



プレゼンター
プレゼンテーションのノート
主要污染物排放量大大超过环境容量，一些地方生态环境承载能力已近极限。
    ■ 全国水土流失面积占到国土总面积的37% 。
    ■ 荒漠化土地面积占到国土总面积的27% 。
    ■ 全国90%的草原在退化。
    ■ 我国耕地面积2008年比2000年减少了9900多万亩。


Health Impacts

* Air pollution levels exceed
WHO standards

 China has 10 of the 20 most
air polluted cities globally

i

Every year:

500,000 premature deaths
75,155,000 asthma attacks

Source: World Bank; World Health Organization
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Rk (Perspective)
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Fighting Against the Growth Gravity EII.
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The relation between the income and motor vehicle possession ‘ﬂt |

Unit/1000 persons
600 | us

500

400 |

300

200

| | | \ |
0 5,000 10,000 15,000 20,000 25,000

GDP per Capita (1997 $ PPP)
'ﬂ-'s'l el - TR 5 JEE K A 2 B 2 U I 5 9T

Energy Research Institute, National Development and Reform Commission,China



Al

China’s future energy perspective following the track of developed economies
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China’s Energy Demand by International Institutions (Mtce) El!-

Averaged annual
2007 2015 2020 2025 2030 growth rate of
GDP(%)

2808 3980 4450 5470 6.9
EIA 2808 3650 4370 5127 5857 6549 6.3
IEEJ 2130(2005) 3600 4470 6.2

Source: World Energy Outlook (WEO) 2009(IEA), International
Energy Outlook(IEO) 2010 (EIA)
Handbook of Energy & Economics Statistics in Japan 2009

China’s Energy Demand by Domestic Institutions (Mtce)

Averaged annual
2005 2010 2020 2030 2050 growth rate of
GDP (%)
8.2

2247 3079 4302 5266

State

Informa Best-case 2247 2825 3604 4292 7.9
tion

Center ~ HighEconomic ., o 5,55 5y31 6573 8.5
Development
AE & ERI (Best-case,btce) 4~42 45~46 55-5.6
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Title: Chinas’ Low Carbon
Development Pathways by 2050:
Scenario Analysis of Energy Demand
and Carbon Emissions

Led by ERI research team

Under the support of Energy
Foundation and WWF

Launched in June of 2009

Energy Research Institute, National Development and Reform Commission,China



The Schematic Map for Scenarios Analysis of F",'
2050 Sustainable Energy Development Research

Top down Scenario Design

Factors
nfluencing
Supply  of  energy | ETIATE dematd
products
Price of energy Volume of depatttment’s product
I
Choice of technology used by Improvetment in
end-user department efficiency of energy

Choice of technology
ih supply of energy

TPAC-ATM / Technology Model

BEottom-up End-use Accumulation

-ﬂ-Ll e - 1R 5 e R A 2R B 2 DR E D
[ 2

Energy Research Institute, National Development and Reform Commission,China



Scenario

Scenarios Design and Description ‘F'I]

Description

Baseline scenario

Fully considers the needs of domestic development and aspirations, and assumes that by the middle of this century
when the level of moderately developed countries is reached, the per capita energy consumption is 10% lower
than the most energy efficient country currently. Economic development follows the universal law of economics,
following to a certain extent the process of industrialization in developed countries where technological advances will
improve energy efficiency, and it is expected that by the mid-century, per capita energy consumption is 10% less than the
most energy efficiency country in 2005, reaching to about 7.8 billion tce.

Energy-saving
scenario

Takes into account fully the current energy-saving measures to reduce emissions, but does not take special
measures to address climate change scenarios. In this scenario, the economic development model undergoes certain
changes; the use of energy intensive products is maintained in the near to medium term; urban transport is focused on
convenience and speed; the public transport system is not very developed; the energy equipment manufacturing industry,
nuclear power and renewable energy industries undergo certain developments; major technological breakthrough in
emission reduction technology is not significant, penetration of carbon capture and storage (CCS) technology is low;
saving energy as a way of life and consumer philosophy has not taken off, the phenomenon of pollution is being
eliminated or post-treating is not fully present in the development process, and there is much technological contributions.

Low-carbon scenario

Considers 's sustainable development, energy security, economic competitiveness and the capacity of energy-
saving emission reduction and takes the initiative to try to change the models of economic development, changing
the patterns of production and consumption, strengthening technological advances, and fully striving to achieve a
realistic low-carbon scenario. In this scenario, the energy-saving equipment manufacturing industry, nuclear power
industry, and the renewable energy industry has accelerated their development, and have become fairly large scale; at the
same time, CCS technology is applied, having a higher penetration rate especially in the power generation department;
contributing more towards the development of a low-carbon economy under the economic development circumstances of
China, energy-saving production and ways of living have basically taken shape.

Enhanced low-carbon
scenario

Further considers international cooperation and global emissions reduction, realizing the goal of a lower
concentration of greenhouse gases. In this scenario, the developed countries and developing countries unite and work
together, the main emission reduction technologies have been developed further, and there is a major breakthrough in key
low-carbon technologies and a significant decline, more rapid reduction in the cost of energy-saving technologies and
universal application of it. In this scenario, 's low-carbon energy obtains better external coverage, moving towards the
development of low-carbon in research cooperation efforts, development of new technologies and capital funding, and
smooth progress in the application of various international high-quality energy resources and development of diverse
energy resources. At the same time, the Chinese government invests more in low-carbon economies, great breakthroughs
has been made in the fields of clean coal technology and CCS, especially in the large-scale popularization of the use of
CCS technology.
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Base Year and Milestones

= Base year: 2005

= Forecast year:

a 2020 (nearly achieving the target of “Xiaokang” or
“Well-off” society)

a 2035 (entering into the post-industrialization stage)

o 2050 ( reaching the standard of moderately developed
economies)
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= Bottom-up End Use
Approach

= Industrial Sector: 9 modules

= Transportation Sector: 6
modules

= Building sector: Commercial
and residential modules

= Transformation sector: 7 g
modules
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Scenarios Results = L)

Total Primary Energy Demand
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Carbon Emission

Based on the scenario results, China’s caerl t -

16000
14970 1]Q] i i i i i
— emission will experience 3 historic stages in
12000 - 12159 the coming decades:
., 10000 4 *Presnet~2020, rapid increase of carbon
o 8724 B .
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= *2021~2035, the growth rate of carbon
2000 - o g
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プレゼンター
プレゼンテーションのノート
最理想情况下，前两个阶段可能实现“相对减排”——即二氧化碳排放强度的下降；第三个阶段可能实现“绝对减排”——即二氧化碳排放绝对量的下降。



Per capita CO2 emission (t-CO2/p)
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Per capita acumulative CO2 emission from 1850 to 2005 (tCO2/person)
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The carbon emission varied in different scenarios based on F":
different key assumptions

From the technical innovation level From the policy-decision level
= the degree of popularity of advanced
efficient technologies

= the development scale of low-carbon

= Awareness on climate change issue
= Uncertainty of low-carbon technology

alternative technologies = Substantial progress of international
= The R&D of CCS technology cooperation
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Although growing with lower energy and carbon intensity in the past 30 years, the economic

development is still following the traditional pattern l-Il_

Flv
Per capita CO2 emsission (tCO2/p)

A /’ The per capita carbon footprint is much
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“+—” FEERFEHTR. XEEBR (Targets,
Actions and Achievements during the 11t FYP)
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The related energy efficiency and emission targets
issued by the government for 11t FYP

= Energy consumption per 10 thousand GDP should reduce by
about 20% from 1.28 ton of coal equivalent in 2005 by 2010;

= Water usage per industrial value added should reduce by
30%;

= Total emission amount of major pollutants should reduce by
10%;

= SO, emission amount should reduce from 25.49 million tons
In year 2005 to 22.95 million tons by 2010;

= COD should reduce from 14.14 million tons in 2005 to 12.73
million tons in 2010:;

= Urban sewage disposal rate should not below 70%;

= Comprehensive utilization rate of industrial solid waste
should reach 60% or above.

FI‘._' e - 1 5% e TR S B 2 E DR E 2
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Actions Adopted Flt

= In order to fulfill the pledges for 11" FYP, a series of policies have been
formulated and implemented to promote energy efficiency in industrial
sectors, including phasing out the backward production capacity, carrying
out Ten Key Energy Conservation Projects, Implementing Energy
Conservation Action in Top-1000 Enterprises, etc.

= Generally, the Chinese government’s effort in promoting energy efficiency
improvement and pollutants emission reduction is unique as following:

a

O

[y ) W m R

Enhanced organization and capacity construction for energy saving and carbon
emission

Developed and issued a series of energy saving laws and regulations

Decomposed the National Energy Intensity Objective and Carried out Assessment and
Evaluation annually

Increased fiscal budget of central and local governments to encourage energy saving
Adjusted tax, price, financial policies to enhance energy saving and emission reduction
Speeded up eliminating backward production capacity

Implemented national key energy conservation activities
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CHINA ENERGY LABEL
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= The energy certification and energy labeling has been gradually improved . For example,
the Energy Labeling is initiated by the NDRC and the AQSIQ. In August 2004, the two
departments jointly issued the Regulations on Energy Efficiency Labeling Management,
which stipulated that from 1st September 2005 onwards, all the refrigerators and air
conditioners listed in the Product Catalogue subject to Energy Efficiency Labels of the
People’s Republic of China must be pasted with Grade 5 Energy Label. So far, China
has released five batches of product catalogue subject to energy labels
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Flt

~In August 2006, the State Council promulgated the Decline Rate of Unit GDP Energy Consumption in All
Decision on Strengthening Energy Conservation, assigning Regions of China

energy saving tasks to various regions, demanding to
include the index of unit GDP energy consumption
reduction into the local comprehensive assessment and
annual evaluation system for economic and social
development, and implementing energy conservation
accountability system for leadership and cadres of the
people’s government at all levels

~The central government assesses the energy saving
performance of various regions each year. The assessment
includes the fulfillment of energy saving targets and the
implementation of energy-saving measures in the previous
year. As a consequence, most of the provincial
governments have developed their own energy saving
target evaluation and assessment systems to assess the
performance of energy conservation of lower levels of
government under jurisdiction. The assessment results are
also publicized periodically.

Decline rate of other provinces: 20%
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Economic Incentive Policies for Energy
Conservation

Same priority to “controlling” and “guiding”

Saving Technological Transformation

ft

=  Procedures of Application for Reward of Energy-

Fiscal Policy Expert Review

Pricing Policy Tax Policy

NDRC, MOF

Incentive
Award

Preliminary
Examination

Local energy saving authorities
(NDRC, NEC), financial
departments

Government

Credit Financing Procurement
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Flt

Financial Investment on Energy Efficiency and Reduction from Central Government during the 11th FYP

Investment on Energy Efficiency and Investment on Energy The Share of total
Year Pollutants Reduction Efficiency Investment
(Billion Yuan) (billion Yuan) (%)
2006 17.35 5.23 30.2
2007 23.5 12 51.1
2008 42.3 20.3 48
2009 56.75 25.55 45
2010 83.3 33 39.6
Total 223.2 96.1 43

To speed up structural adjustment and promote the phase-out of outdated production capacity, in the "Eleventh Five-Year Plan"
period, the central finance set up special funds, granting transfer payment for economically underdeveloped regions to
encourage them to eliminate outdated production capacity, and mainly address the issues of personnel settlement, asset
compensation and land handling.
According to incomplete statistics, the total financial investment amounted to 223.2 billion RMB Yuan to encourage the energy
efficiency improvement and pollutants reduction on from the central government during the 11th FYP, among which, the
investment on energy efficiency fields amounted to 96.1 billion Yuan, taking the share of 43%, which also bring about the whole
society’s investment on energy efficiency circle, it's estimated that the total investment from the whole society on energy
efficiency was about 862 billion yuan during the 11th FYP.

. H I Bl 23
iEE' il - PR SR B IS A 2 Y 23 RE DS F 2

Energy Research Institute, National Development and Reform Commission,China



Major Energy-Saving Activities

Ten Key Energy-Saving Projects

Coal-Fired
Industrial
Boiler (kiln)
Reconstruction

Ehergy Saving

Monitoring and ‘
Techni?:al Project Regional Heat
Service and Power
System Cogeneration
Construction Project

Project

Waste Heat
and Excess
Pressure
Utilization
Project

Government
Energy-Saving
Project

Ten Key
Energy-

Saving
Projects

Petroleum
Conservation
and
Substitution
project

Green Lighting
Project

Electrical
System
Energy-Saving
Project

Building
Energy-Saving
Project

Energy System

Optimization
Project

Top 1,000 Energy-Consuming

Enterprises Program

o Saved 150 million tce of energy from
2006 to 2010, achieving the goal of the
“Eleventh Five-Year Plan” period ahead
of schedule

70
50 4~
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Eliminated Backward Production Capacity during 11" FYP Elt

Goals in the
Industry Contents Unit “Eleventh Five-
Year Plan” Period

Implement “setting up large units & shutting down small units” policy, shut

Electricity down small thermal power generating units GW 50
Iron Making below blast furnaces Mt 100
Steel Making Small converters and electric furnaces with annual capacity of 20 tons below Mt 55
Electro_lytlc Small pre-baked cell Mt 0.65
Aluminium

Ferroalloy 6,300 kVA below electric resistance furnaces Mt 4
Calcium Carbide 6,300 kVA below furnace calcium carbide Mt 5
Coke Small coking enterprise with coking chamber blast furnace below 4.3-meter Mt 80
Cement Substitution machine equivalent to clinker vertical shaft kilns Mt 250
Glass OSBRI EES M-weight cases 30

Straw pulp production facilities with an annual output of less than 34,000
tons; chemical pulping lines with an annual output of less than 17,000 tons;
paper making plants with an annual output of less than 10,000 tons, which Mt 6.5

Paper Makin ! -
P 9 take waste paper as raw materials and do not meet emission standard.

Outdated alcohol production process; enterprises with an annual output of

Alcohol less than 30,000 tons (except those producing alcohol with waste molasses) | Mt 1.6
. Monosodium glutamate enterprises with an annual output of less than 30,000
Monosodium
tons Mt 0.2
Glutamate
Citric Acid Citric acid enterprises that do not comply with environmental protection 1000 ton 80

standard
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Comparison of Target and Current Status for 11th FYPFII-

Target of 11t FYP

Completion status

Energy saving

Energy consumption per unit GDP
reduced by 20% in 2010 than that of
2005.

19.06% reduction till 2010.

Non-fossil fuel energy use

The ratio of non-fossil fuel energy to

primary energy consumption should

increase from 7.5% in 2005 to 10% in
2010.

8.3% in 2010.

hydro installed capacity

190 million kW in 2010

210 million kW in 2010

Wind installed capacity

5 million kW in 2010

connected capacity 31.07 million
kW in year 2010

Photovoltaic installed
capacity

0.3 million kW in 2010

0.7 million kW in 2010

Biomass generation
installed capacity

5.5 million kW in 2010

4.5 million kW in

Bio ethanol production

3.02 million tons in 2010

1.8 million tons in 2010

Rural household biogas

19 billion cubic meters in 2010

13 billion cubic meters in 2010

Nuclear power under
construction

12.44 million kW under construction
during 2006-2010

million kW under construction in
late 2010

forest coverage

from 18. 2% in year 2005 to 20%

reached 20.36% in late 2009
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Main achievement during the 11th FYP £l

= The achievements have been gradually emerged for China’s energy
efficiency improvement and pollutant reduction.

o In 2006, China reversed the upward momentum of energy intensity— a decline of
2.72%, with 5.01%, 5.23% decline rate in 2007 and 2008 respectively

o Affected by the Financial Crisis, the decline rate of energy intensity still kept the
dropping trends, with 3.57% in 2009

o The total reduction amounts to 19.06% in 11th FYP.

= Energy Efficiency of key energy-intensive products improved
significantly during the 11" FYP, i.e., the energy consumption for

unit copper smelting reduced by 35.9%;

unit caustic soda reduced by 34.8%;

one ton cement reduced by 28.6%;

crude oil reduced by 28.4%;

standard coal consumption for power plant reduced by 16.1%;

one ton steel reduced by 12.1%:;

unit electrolytic aluminum reduced by 12.0%;

Unit ethylene reduced by 11.5%

a
d
a
a
a
[
a
a
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The growth rate of GDP and energy use

16.0%

14.0%

12.0%
10.0%

8.0%
6.0%

8.4%

4.0% ] .2%
2.0% 3.9%

0.0% . . . !
2005 2006 2007 2008 2009
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(Industrial Structure Optimized apparently ) g

The optimization of industrial structure was promoted, the share of
advanced capacity of key industrial and sectors increased

Increase
2005 2010 length
Sector Content (%) (%) (Percent
age)
Power Share of generation capacity with 300 MW and 47 71 24
above of total
Iron & Steel Share of large furnace of 1000 cubic meters and 21 52 29
above
Electrolytic Share of production from large pre-baked
. : 80 92 12
aluminum electrolytic cell
Building .
. Share of new dry cement production 56 81 25
Material
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(Environmental Quality Improved gradually )

0 20104F 520054F A L, = Compared with 2005 in 2010

a

o 113NIMRE ST SRR EIX
B e brAELL 3T Ee i

42.5% I T} 51]72.6% .
o HROKIE FEWTIH S HOK LG

il FH27% | [%£116.4% .
= BROKREEWHG T =K

1 H41% |7t £1159.9%
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Among the 113 cities, the share of
cities with urban air quality standards
achieving the Il level and above
increased from 42.5% to 72.6%

The share of cities with water quality
lower than standard IV decreased from
27% t0 16.4%

The share of cities with water quality
better than standard I1l increased from
41% to 59.9%
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Energy Efficiency Improvement Sped up

~ Decline speed of energy consumption per unit of product accelerated

~ Industrial development quality and enterprise management level
greatly improved

1.00 -

0.95 -

0.90 -

0.85 -

—+—Coal consumption of thermal power generation/gge/kWh

HEL) - —— Coal consumption of thermal power supply/gce/k’
B ——AC power consumption of electrolytic aluminum/kW
_Comprehensive energy consumption of cement production/kgce/t
0.70 - —#—Comprehensive energy consumption of flat glass/kgce/weight'gase
——- Comprehensive energy consumption of crude oil processing/kgce
0.65 - —— Comprehensive energy consumption of ethylene production/kgce/t
s Comprehensive energy consumption of synthetic ammonia/kgce/t

Comprehenswe energy consumptlon of caustlc soda/kgce/t

2000 20080/ h% endBansumBid o g0 ana At Barak Q9 2008
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(Success of elimination of backward production capacity)

= shut down small thermal power plants exceeding 70 million kwh
= elimination of backward iron production capacity of 0.11 billion tons
= elimination of backward steel production capacity of 68 million tons

= elimination of backward cement production capacity of 0.33 billion
tons

= shut down more than 9000 small coal pit
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(Contributions to Global Climate Change)

= During the 11" FYP, the reduced energy consumption amounted to 690
Million ton of coal equivalent (tce) by energy conservation, accordingly,
the carbon emission was decreased 1.4 billion ton-CO2, which shows the
responsibility of Chinese government .
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“+"HhH” R2020ERH
Latest Pledges and Potential Actions for China’s
12" FYP and Beyond
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Economic and social development target for Fir
China’s 12th FYP

a GDP annual growth rate 7%
o Urban new employment
population 45 million
a El_)JO;ban registered unemployment raté under
0
o Overall price level stable
o Balanced international payments

o Improved economic growth quality and
benefits

" z M I Bl =3
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Energy saving and emission reduction target fa"
China’s 12th FYP
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Economic growth rate 7%
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L
Pledges for energy efficiency and emission Fli
reduction for 12th FYP

= Ratio of non-fossil fuel energy to primary energy consumption up to
11.4%

= Energy consumption per unit GDP reduces 16%
= CO2 emission per unit GDP reduces 17%
= Total major pollutants reduce by 8% to 10%
a COD, SO, emissions reduce by 8% respectively
o ammonia nitrogen, NO, emissions reduce by 10% respectively

= Forest stocking volume increases 0.6 billion cubic meters, and forest
coverage reaches 21.66%

= Urban sewage treated rate and garbage innocent treatment rate reach
85% and 80% respectively
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National energy saving target is 16% in 12th FYP

Province. municipalities. autonomous Energy consumption

regions per unit GDP
First Tianjin. Shanghai. lJiangsu. Zhejiang. 18%
category Guangdong °
csz;\?cggg(rjy Beijing. Hebei. Liaoning. Shandong 17%
: Shanxi. lJilin. Heilongjiang. Anhui.

L Fujian. Jiangxi. Henan. Hubei. Hunan. 16%
category Chongging. Sichuan. Shaanxi

Fourth Inner Mongolia. Guangxi. Guizhou. 15%
category Yunnan. Gansu. Ningxia ;
jri Hainan. Xizang. Qinghai. Xinjian 10%
category ° & ATl -
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20204 Ry HR ZE S A HS B R
GHG Emissions Control Target in 2020

o FRA [ PN AR P R VE A LB 20055 T
40%~45%, FHAENAREIERNAE RETFAHSK
JErP IR, RN HEAMEN A E RS W,
INE.

= China's carbon dioxide emissions per unit of GDP will
reduce by 40% - 45% by 2020 compared with 2005
level. This target will be incorporated into mid and long
term national economic and social development plan
as a binding target , at the same time develop
appropriate national statistics, monitoring and
assessment methods.
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Potential Actions and Measures to fulfill the energ)ﬁ"
saving and emission reduction target for 12" FYP

o Control economic growth rate to a reasonable level: GDP annual
growth rate 7%.

o Control energy consumption amount: enhance energy
management, develop energy developing plan, and issue total cap
target and implementing mechanism.

o Build two mechanisms and a market: build low carbon product
standards and certification system, construct a well-developed
GHG accounts and statistics system, and develop carbon
emission trading market gradually.

o Improve energy saving and emission reduction responsibility
examining: implement resource conservation and environment
protection through production, circulation, consumption and
construction.
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Policies and measures to fulfill the energy saving and
emission reduction 12" FYP target

o Curb excessive growth of energy intensive industries: focus on energy saving of
Industry, building, transportation and public institutions, and improve energy
conservation management of key energy consumption entities.

o Improve energy saving responsibility examining and better reward and penalty
system. Enhance energy saving rules and regulations, form and implement strictly of
energy consumption cap and energy efficiency standards of major energy intensive
products, as well as improve evaluating and reviewing projects investing fixed assets.

o Enhance energy saving market mechanism, push the implementation of Energy
Performance Contract and Demand Side Management, as well as better energy
efficiency standards, energy efficient product certification and government
mandatory procurement of energy efficient products.

Deployment of energy efficient technology and products.

Energy saving ability construction. Develop energy saving and low carbon activity of
10000 enterprises and push national campaign of energy saving and emission
reduction.
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