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Frequently Cited Concepts in China

* Theory

Scientific development, ecological civilization,
sustainable development

* Practice

Resource-conserving and environment-friendly
society, green economy, low-carbon economy,
ecological economy, green growth (“Green new
deal”)



Background of China Green Economy Development

* Rising labor costs

* |ntensified restraints on resources and
environment

* Need for change in growth pattern
e At the bottom of international labor division chain



1. Status and Prospects of Circular Economic Development

* Definition of Circular Economy: The term “Circular Economy”
is defined by the PRC Circular Economy Promotion Law as “a
generic term for activities involving volume reduction,
reutilization and resource recovery during production,
transportation, consumption and other processes.”

* Reduction: Source reduction and pollutant reduction.

* Reuse: Directly using wastes as products, using wastes after
repair, renewal or reproduction, or using a portion or entirety
of wastes as components of other products.

* Recycling: Direct use of wastes as raw materials, or waste
regeneration.
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Circular Economy (First Batch of Pilot Projects )

1. Construction of Renewable Resources Recycling System

* Beijing Dongdu Zhongxing Renewable Resources Recycling Co., Ltd.;
Shijiazhuang Salvage Reclaiming & Recycling Corporation; Jilin Renewable
Resources Terminal Market; Hunan Miluo Renewable Resources Terminal
Market; Guangdong Qingyuan Renewable Resources Terminal Market;
Shenzhen Press Group .

2. Recycling of Scrap metal

e Tianjin Datong Copper Industry Co., Ltd.; Shanghai Sigma Nonferrous Metals Co.,
Ltd.; Henan Yuguang Gold and Lead Group Co., Ltd.; Jiangsu Chunxing Alloy
Group Co., Ltd.; Shenzhen Dongjiang Environmental Company Limited;
Guangdong Jiangmen Xinhui Shuangshui Shipbreaking & Steel Co., Ltd.

3. Recycling of Waste Electrical Equipment

* Zhejiang Province; Qingdao Municipality, Shandong Province; Guiyu Township,
Guangdong Province.

4. Remanufacturing
e Jinan Fuqgiang Power Co.,Ltd.; Beijing Jinyuntong Tire Retreading Factory.



Circular Economy (Second Batch of Pilot Projects )

1. Processing and Utilization Base for Regenerated Resources

* Tianjin Ziya Industrial Park; Henan Dazhou Secondary Metal Recycling and
Processing Park; Liaoning Shenyang Renewable Resource Industry Base; Jiangsu
Wujiang Renewable Resources Recycling Co., Ltd.; Jiangsu CRC Investment Co.,
Ltd.; Anhui Jieshou Tianying Circular Economy Industrial Park; Yongxing County,
City of Chenzhou, Hunan Province; Shanxi Xi’an Materials Recycling Corporation.

2. Recycling of Scrap Metal

* Ningbo Jintian Copper (Group) Co., Ltd. ; Shandong Jinsheng Non-ferrous Group
Co., Ltd. ; Xiamen Tungsten Co., Ltd.

3. Recycling of Electronic Scrap, Scrap Tires, Scrap Batteries

e TES-AMM (Shanghai) Environmental-Protection Science and Technology
Development Co., Ltd.; Qingdao Tiandun Rubber Co., Ltd.; Shenzhen Green Eco-
Manufacturing Hi-Tech Co., Ltd.; Hubei Jinyang Metallurgical Incorporated Co.,
Ltd.

4. Recycling of Packaging

 |INCOM Renewable Resources Co., Ltd.; Sichuan Mianyang Changxin New
Materials Development Co., Ltd.



Other Pilot Projects

Led by the National Development and Reform Commission
(NDRCQ):

- “City Mine” base construction;
- “Remanufacturing” pilot project;

- “City Circular Economy” pilot project;

Led by the Ministry of Industry and Information Technology
(MIIT), etc.:

- Circular Economy Pilot Project on New
Industrialization

Ministry of Science and Technology Pilot Projects, etc.



1.

Models formed in the development of
a circular economy

(1) Typical agricultural circular economy models

Dike/base pond model (turn waste into raw materials)
Rice and duck symbiosis model (resource sharing)
Northern “four-in-one” model

Piggery-biogas-fruit (woods/grass) model

Symbiosis of agriculture and industry (Guigang model
(a municipality in Guangxi) )

In terms of space, [transition] of construction from
“Garden Economy” to “Ecological Province”



Integration of greenhouse, piggery, heating, methane production
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(2) Industrial Circular Economy Model

- The integration of wood-pulp-paper model

- Coal gasification-based poly-generation model
(Shell pattern, Coke electrochemical model)

- Seawater multi-use model of the Shangdong
LuBei Chemical Company

- Steel industry circular economy model

- Construction industry model: rational layout,
energy saving and waste recycling



Approaches to develop circular economy in the coal industry

Coal-electricity-building materials circular economy
industry chain

Coal-carbonization-calcium carbide-PVC circular
economy industry chain

Coal-derived natural gas circular economy industry
chain

Coal-synthesis ammonia-PU (polyurethane) circular
economy industry chain

“Coal-to-liquid” circular economy industry chain

Coal gasification methanol circular economy industry
chain
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(3) ecological industrial park
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4 Reusing and Recycling Models

 Comprehensive Utilization of Bulk Solid Waste
——Agricultural waste: stock raising model
* Absorptive waste model with incinerator core

— — Combined cement manufacturer and Waste
Disposal model

* Use of industrial chain in sewage treatment

——Industry chain of utilization of water
hyacinths model



Tianjin Ziya renewable
resources Park

manual selection;

grinding byl Rice Separation
Machine 0 ;

Washing Adhesion copper
Powder:

Really making the best use of
everything




2. Practical Circular Economy Principles

* Core: make the best use of everything, improve the efficiency
of resource use

» Scientific principle: substance metabolism, process coupling,
shared elements

——Ecology: the large fish eat up the small, symbiotic parasites

——Industrial chain' waste becomes raw materials, synergistic
treatment, instrument sharing

——Economics: substitution strategy, cost allocation
complementarities

* Form: follow the food chain, extend the industry chain, climb
up the value chain

* Level: macro and micro
 Space enterprise, parks, society (Industrial Agglomeration)
——The former is the foundation, the latter is the platform



Practical Circular Economy Principles

e NDRC summarizes more than 60 kinds of
models

* Major types:
— —Vertical extension: waste becomes raw materials

——Lateral coupling: cross-industry
——Park layout: reduction of transaction cost



12th Five-Year Plan (Chapter 6, 23rd
Section)

[Set forth] in accordance with the principle of reduce, reuse, and recycle, so as
to improve resource efficiency, promote circular economic development in all
sectors, and accelerate the construction of a resource recycling system which
covers all sectors of society.

Section I. Promote the manner of circular production

Expedite the implementation of clean production in agriculture, industry,
construction, and business services, and control the production and emission of
pollutants from the root and in processes, reducing resource consumption.
Strengthen utilization of associated minerals and tailings, improving resource
utilization, such as industrial solid waste, construction waste, road waste and
agricultural waste. The utilization of solid waste rate shall increase to 72%. The
planning, construction and reconstruction of industrial parks shall be in
compliance with the requirements of a circular economy, realizing the intensive
use of land, exchanging uses of waste, cascading uses of energy, recycling waste
water and the centralizing the treatment of pollutants, as well as realize a 15%
improvement in resource productivity.



Section Il. Perfect the resource recycling and recovery system

Perfect the system of renewable resources recovery, speed up the
construction of urban communities, rural recycling sites, sorting centers, and
distribution markets, and promote large-scale utilization of renewable
resources. Accelerate the development of old-part recycling systems for
remanufacturing. Establish and improve the waste separation and recovery
system, perfecting the system of recycling, enclosed transporting, central
treating, promoting reuse and harmless treatment of the kitchen waste and
other waste.

Section Il Promote green consumption patterns

Promote the concept of civilization, economized, green, and low-carbon
consumption. Format a green lifestyle and consumption pattern which is
adapted to the current situation. Encourage consumers to use energy-saving
and environment-friendly products, automobiles and land-conserving housing,
reduce the use of disposable products, limit excessive packaging, and refrain
from unreasonable consumption. Implement Government green procurement,
and gradually increase the proportion of energy conserving, water saving and
recycled products.



Section IV Strengthen policies and technical support

Strengthen policy support in planning guidance, tax and finance,
improving laws, regulations and standards, implement the producer
responsibility system, develop circular economy technologies and
products, establish an identification system for remanufactured
products, and a statistics evaluation system. Further promote pilot
programs for national circular economy, organize and implement the
“Ten-Hundred-Thousand“ circular economy demonstration project.
Promote the construction of circular economy demonstration pilot
projects in Gansu, Qinghai Qaidam and the resource-based economic
transformation comprehensive reform pilot area in Shanxi.



12th Five-Year Energy Saving and Emissions
Reduction Comprehensive Work Plan

(23) Strengthen macro guidance. Raise opinions to further speed up
development. Formulate national plans as well as specific plans for key areas.
Study development of guiding catalogues. Formulate administrative measures
and implementing plans for use of special funds. Deepen work on demo pilot
projects and promote typical modes. Establish and improve statistical evaluation
systems.

(28) Promote the construction of a water conservation society.

(13) Carry out key projects on circular economic issues, such as the
comprehensive use of resources, recycling system for waste products,
demonstration (demo) base for Urban Minerals, industrialization of
remanufacturing, utilization of kitchen wastes, circular transformation for
industrial parks, resource recycling technology demos. Set up 100 demo bases
for comprehensive use of resources, 80 demo cities for recycling system of waste
products, 50 demo bases for Urban Minerals, 5 industrial clusters for re-
manufacturing, 100 demo projects for utilization and harmless treatment of
kitchen wastes.



Il Status and Prospect of a Low-Carbon

Economy
1. Meaning & Interpretation of a Low-Carbon Economy

U ALo@ar bon Economyo as commonly used i1
development mode involving low energy consumption, less pollution, and
less emissions. There are no unified indicators for low-carbon economy.

— Relativity (in terms of nations): no absolute standard, seek to increasingly
improve carbon productivity

— Dynamics (in terms of time): seek to continually reduce carbon intensity

—Technology: develop low-carbon economy through technical development and
innovation

— Economy: observe market rules, maintain GDP growth, and have carbon
emissions increases be lower than increases in economic growth

—— Purpose: no more than 23 temperature rise caused by greenhouse gas
emissions
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2. Low-carbon Industries and Their Structure

CO2 capture and store(CCS)

Clean Coal Technology (CCT) and Integratedgasification

combined cycle system (IGCQC)

Gas liquefaction fuel (GTL)

Solar photovoltaic power generation and solar thermal power

wind power generation, geothermal power generation, ocean

thermoelectric power generation

Biomass (esp. second generation, algal biofuels)

Hydrogen energy

Smart grids, storage batteries with renewable energies

Hybrid vehicles, plug-in electric vehicles, fuel cell

vehicles ,biofuel cell vehicles

Energy-saving appliances, Green IT industries

Estate and residence energy saving management green building

Low- carbon transportations and green logistics

o
=+ 0
S-E
n O
v 3
<
o 3.
~ N
” 9
=
o
o
— CDDEE’
-
O L
S Q=
o
O » S
& o
ﬁ
(@) m
—
o o0
- - 0
S 2
o e =
O N
- n
o :
— =
(¢)]
w C
()]
o =
b T |
< o
o2
® o
v o
o

Carbon emissions trading ,Green financing

Enterprises carbon emissions management consultation

Comimodities o7 Servicescofscarbon footprint and carbon offsets




3. Actions and Effects of China’s Energy Saving Promotion

Energy consumption per unit of GDP reduced by 19.1% and SO2, COD reduced
by 14.29% and 12.45%, respectively, which generally meet the binding targets
set by 11th Five-year Plan (FYP) and reverse the upward trend of energy
consumption per unit of GDP and total emissions of major pollutants in the
late 10th five year. They also provide sufficient support to the smooth and
relatively fast development of economy, make important contributions to
address the global climate change issue and build a strong foundation for
realizing energy saving and emission reduction targets in 12th five year.

* Enhance organizational structure and capacity building for energy saving
* Continue to strengthen energy saving policies and improve policy systems
* Formulate and release energy saving laws and regulations

* Significantly increase budget at both central and local levels to incentivise
energy saving;

* Adjust tax, price and financial policies to facilitate energy saving and
emission reduction

* Organize and carry out national, major energy saving activities



Top Ten Energy-saving Projects in 11th FYP Period

——Coal-fired industrial boiler furnace revamping projects;
——Regional cogeneration project;

——Residual heat, pressure utilization engineering;
——Petroleum conservation and alternatives engineering;
——Motor system energy-saving project>)K

——Optimization of power system engineering (energy-
conservation system);

——Energy efficient building construction;
——G@Green lighting project;
—— Government institute energy-saving project

——Energy saving monitoring and technology service
system engineering



Financial Support Policy in 11" FYP Period(1)

10 national financial measures to support new energy and energy saving
—Vice Minister of MOF, Zhang Shaochun (May 21, 2009)

. Strongly support large-scale development of wind power, and build a
relatively comprehensive industrial wind power system.

. Implement Golden Sun Project, and speed up the development of the
domestic photovoltaic power generation market .

. Promote pilot programs on energy saving and for new energy vehicle
development, and encourage/promote application to buses, taxies, etc., in
13 pilot cities like Beijing, Shanghai, etc..

. Speed up implementation of 10 key energy-saving projects, and encourage
the development of energy management contracts.

. Speed up the elimination of phased out industry capacities, provide
incentives to eliminate 13 phased out industry capacities in sectors such
as electricity, iron and steel, etc., in less-developed regions.
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10.

Financial Support Policy in 11t" FYP Period (2)

Support the construction of a town sewage pipe network, and promote
the industrialization of waste water treatment.

Support the ecological environmental protection and pollution control,
enhance water pollution control of key river basins, promote enterprises
to enhance pollution control, strengthen rural environmental protection,
and explore trans-basin ecological environment compensation
mechanism.

Carry out the Project to Benefit People with Energy Saving Products (
” ), and expand the use and consumption of energy saving
and environmental friendly products.

Support the development of the circular economy and thoroughly
enforce clean production.

Support the construction of energy saving and emissions reduction
capability, improve the energy efficiency label system and energy saving
statistics/report/audit system, and strengthen the construction of
environmental regulatory capabilities.
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12th Five-Year Energy Saving and Emission
Reduction Comprehensive Work Plan

Main Goal: By 1015, energy consumption reduced to 0.869 tons of
standard coal per 10 thousand of GDP (calculated based on the price in
2005), with 16% decrease from 1.034 tons of standard coal in 2010, and
32% decrease from 1.276 tons of standard coal in 2005; To save energy
equivalent of 670 million tons of standard coal in the 12th Five year period.
In 2015, to control the nation’s chemical oxygen demand and sulfur dioxide
emissions to 23.476 million tons and 20.864 million tons, respectively, with
8% decrease from 25.517 million tons and 22.678 million tons respectively
in 2010. To control the nation’s emission of ammonia nitrogen and nitrogen
oxides within 2.38 million tons and 20.462 million tons, respectively, with
10% decrease from 2.644 million tons and 22.736 million tons, respectively
in 2010.



Conduct Key Projects for Energy Saving and Emissions
Reduction (1)

* (11) Energy Saving. Carry out energy saving renovation projects such as
upgrading of boilers and kilns, energy saving in motor systemes,
optimization of energy systems, utilization of residual heat and pressure,
alternatives for petroleum, building energy efficiency, green lighting, etc.,
implement energy saving technology industrialization demonstration
projects, projects to benefit people with energy saving products ( *

), promote contract energy management and energy saving
capacity building. By 2015, the average running efficiency of industrial
boilers and kilns should increase by 5% and 2%, respectively, compared to
2010, and motor system energy conservation should increase by 2-3%.
Newly increased electricity generated by residual heat and pressure
should reach 20 MKW. The area of modification for heating measuring and
energy saving in heating areas of north China should reach 400 million m?
and 50 million m?in hot summer and cold winter regions. Modification of
public building energy saving should achieve an area of 60 million m2. Thus

the market share of high efficiency energy products should be greatly

improved. US Council for International Business
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Conduct Key Projects for Energy Saving and Emission
Reduction (2)

* (12)Emissions Reduction. Build urban sewage treatment facilities and
assorted pipe networks, enhance denitrification and dephosphorization,
improve the treatment for sludge and strengthen comprehensive pollution
treatment in key valleys and regions. By 2015, all counties and major
organic towns should generally be equipped with sewage treatment
capacity. Newly increased sewage treatment capacity should reach 42
million ton per day nationally. Build new assorted pipe network to reach
about 160 thousand kilometers. The treatment rate of urban sewage
should reach 85% which reduces COD and ammonia nitrogen 2.8 million
and 300 thousand tons, respectively. Implement scaled treatment of
sewage from livestock and poultry farms to reduce COD and ammonia
nitrogen to 1.4 million and 100 thousand tons, respectively. Conduct
DeNOx and desulfuration. Promote desulfuration in coal fired power
plants and sintering machines in steel industry to reduce SO2 to 2.77
million tons. Facilitate DeNOx in coal fired power plants and the cement
industry to reduce NOx to 3.58 million tons.
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4. New Energy and Renewable Energy

World PV System Integrator Market Rankings - 2010
World PV System Integrator Market Rankings - 2010 For all PV Systems = 10xW

HQ Location Company Name 2010 Rank
Germany BELECTRIC 1 |
Germany Juwi 2

USA _SunPower Corporation 3
France EDF Energies Nouvelies 4

LUSA SunEdison 5 '
Germany Q-Cells International 6

USA First Solar 1
Belgium Enfinity 8
Germany Phoenix Solar 9
Germany Gehrlicher Solar 10
Germany GP Joule 11

Italy TemiEnergia SPA 12
Germany Relatio PV 13
Germany S5.AG. Solarstorm 14

Spain Fotowatio Renewable Ventures 15

2012
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Overview of the world wind power development in 2010

Year China Denmark Germany India Spain Sweden England USA
2005 897 1381 1634 780 1105 1126 2172 1466
2006 931 1875 1848 926 1469 1138 1953 1667
2007 1079 850 1879 986 1648 1670 2049 1669
2008 1220 2277 1916 999 1837 1738 2256 1677
2009 1360 2368 1976 1117 1904 1974 2241 1731
2010 1,469 2,514 2,047 1,293 1,929 1,995 2,568 1,875
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Installation of Wind Power Generators in China
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Low-Carbon City Practice in China

NDRC issued pilot projects in 5 provinces and 8 cities in August, 2011.

“China Low Carbon City Development Project” funded by WWF launched in January, 2008. Baoding and
Shanghai are in the first batch.

- Shanghai chooses large commercial buildings like offices, hotels and shopping malls as trial sites to
conduct energy audits, disclose energy consumption and organize training for estate management
issues. Build new city frontage ports in Nanhui and establish Low Carbon Economy Practices Area in
Chongming. Shanghai expo site has achieved some progress in low carbon.

- Baoding proposed to build “China Power Valley” which relies on leading companies to develop 7
industrial parks including photovoltaic, wind power, electric transmission and power transmission
and distribution equipment, new energy storage equipment, high efficiency and energy saving
electronic component, electric power automation and electric software. This model is to explore low
emission and pollution and ecological development of a low carbon city.

The “Sustainable City in East Beach of Chongming” jointly funded by China and Britain: In 2001, Shanghai
clearly defined that “Chongming is the strategic space for Shanghai’s future urban development”. In
November, 2005, China and Britain signed a plan for a Sustainable City in East Beach to build a high
efficiency city that can accommodate 50,000 people where wastes can be used to generate electricity and
small wind power generators are installed along the sea.

The Climate Group organized City Low Carbon Leadership program and gained support from HSBS Climate
Partnership. Other than super municipalities such as Beijing, Shanghai, and Tianjin, second and third tier
cities are also choosing to join this program to promote local governments and financial institutions to
drive technology innovation, capital flow and advanced low carbon technology by policy incentives and
financial support.
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Framework of <Low-Carbon Economy>

General parts

Mon

ograph parts

The transformation of low-
carbon economy and its

meaning
l

The discipline of CO2
emission and its potential
for reducing emissions

\ 4

The focuses and map of
low-carbon economy
development

Clean and efficient utilization of
traditional energies

v

Low carbonization of traditional
industries

Low- carbon transportations and
new energy vehicles

\ 4

Construction and management of
low- carbon cities

\ 4

The research, development and
utilization of non-fossil fuels

The implementation mechanism and supporting system including laws and
regulations, plans, policies, technologies and public engagement etc.




Emissions Reduction and the
Environmental Protection Industry

* During 11" FYP, energy consumption per unit GDP
reduced by 19.1%, SO2 emissions reduced by 14.29%,
COD emissions reduced by 12.45%, generally
accomplished the goal or overfill the target of 11t FYP.

* Rapid growth of energy service companies

* Fast development of environmental protection
industry and enterprises
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3. Needs in Green Economy and
Participation of Enterprises

Key focus areas

- Considering China’s reality and situation of science and
industry, key development industries at present stage
are energy saving and environmental protection, new
generation of information technology, biology, high-end
equipment manufacturing, new energy, new materials,
and new energy vehicles, etc.

Balance relationship between government and market

- role of government: create system and market
environment

- enterprises are main players in the green economy

Participating areas: technology research, reforming of the
industry chain
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Cooperation Approaches and Development Priorities

* |nvestment
* Market

* Project

e Standard
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Adjustment of enterprise development strategy

* There has already been a lot of research
concerning the strategy for enterprises:

- Blue Ocean Strategy, innovation strategy,
marketing strategy, social responsibility......
 Some strategy transformations for reference
- from “Lose-lose” to “Win-win”(re competition)
- from “copy” to “brand” (re product)
- from “OEM” to “innovation” (re profitmaking)
- from "product” to “service” (re development)



Thank you!



