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SUMMARY

China’s central government and local governments are currently in the process of drafting
the 13! Five Year Plan, which will conclude in 2020, a target year for both the 13" Five
Year Plan and China’s New Urbanization Plan. It is also a key year for the development and
implementation of China’s national low-carbon development strategy with pressure from
China’s international agreement to address climate change and domestic development
transition efforts. Many Chinese cities are rushing to research and develop low-carbon
urbanization and development plans, which will form the basis for a complete set of policies,
plans and actions on low-carbon development. It will also provide a foundation for New-
type Urbanization and the 13" Five Year Plan as well as assurances that China can achieve
the carbon emissions control target it has proposed for 2020 and 2030. This is why it is

so important to summarize the experiences of low-carbon pilot programs in Chinese cities
and provide a practical methodology and guidelines for the development of low-carbon city
development plans that suit the unique situation of Chinese cities.

The World Resources Institute (WRI) and Renmin University of China have created a joint
team to produce 'Low-Carbon Planning for Chinese Cities: A Manual for Policy Makers'
based on research into low-carbon development strategies and experiences in helping local
governments write their own low-carbon development plans in cities including Qingdao,
Chengdu and Guiyang. In the preparation of this manual, we have received guidance

from the National Development and Reform Commission (NDRC) and the National Center
for Climate Change Strategy and International Cooperation (NCSC) as well as the full
support of project cities like Qingdao and Chengdu. As a part of WRI's 'Sustainable and
Livable Cities Initiative', this manual focuses on introducing domestic and international
background, purpose, concepts and position of low-carbon city development, and advances
and experiences both domestically and internationally. It also provides an introduction to
the key points of developing low-carbon development plans for Chinese cities, outlining
key areas and actions to be taken in low-carbon city development. A comprehensive, in-
depth introduction to the methodology used in the research and composition of low-carbon
city development plans will be given in the sister volume of this manual — 'Low-Carbon
Planning Methodology Guidelines for Chinese Cities'.

LOW-CARBON PLANNING FOR CHINESE CITIES: A MANUAL FOR POLICY MAKERS
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CHINA’S CLIMATE CHANGE GOALS AND LOW-CARBON CITY DEVELOPMENT

Policy Progress in China’s Response
to Climate Change

Driven by both domestic and international factors,
China’s overall strategy, goal and policy in terms of
responding to climate change has become increasingly
in-depth and specific. International factors include
global developments in scientific evaluations and
political processes in responding to climate change.
This includes the reforming of global competitiveness
in terms of low-carbon content and changes in the
strength of countries within the international system
(especially in light of China’s increased economic
influence, trade volume and even its increased
greenhouse gas emissions). The policies and actions
taken by China are clearly being implemented in
stages and are generally in sync with international
discussions on climate change, indicating a healthy
interaction in how to respond to climate change.

In order to pave the way for legally binding results

of 2015 joint climate change meetings in Paris, on
November 12, 2014, leaders of the United States and
China announced that the two countries would set

their plans for dealing with climate change for post
2020. China plans to reach its peak for carbon dioxide
emissions by around 2030 and will work to reach that
by an even earlier date. It also plans by 2030 to increase
the proportion of non-fossil fuel energy sources to
make up around 20% of primary energy consumption.
This is the first time that China has established a time
table for a peak on carbon dioxide emissions and is
truly a milestone. Deputy Director of the NDRC, Mr.
Xie Zhenhua has emphasized that the 2030 peak and
other emissions reduction goals will be incorporated
into China’s Five Year Plan for Social and Economic
Development and once passed by the National People’s
Congress, will be legally binding. China has also already
put climate change legislation on the agenda and carried
out research with hopes that legal methods will ensure
that promises on emissions reductions are fulfilled.

WRl.org

Cities are the Major Actors in Implementing
China’s Strategy and Policy on Climate Change

Cities are not only the main energy consumers and
greenhouse gas emitters, they also play a key role in
making energy use more efficient, driving low-carbon
in manufacturing and living as well as innovation in
new low-carbon technologies. In China, the central
government provides guidance for local governments
to plan and manage their development, energy,
resources and environmental issues. On the basis

of development principles and guidelines given by

the central government, local governments are able

to develop and implement local policies on urban
planning, confirm and approve high-quality projects
that fit the needs of local development and manage
local fiscal expenses. The considerable land mass

and huge population of China means that national
strategies and policies must be adapted to provincial
and even city needs before they can be effectively
implemented. The vast majority of economic activity
in terms of investment and consumption also happens
in cities. This is why cities are key considerations in
China’s implementation of national strategies and
policies on climate change and energy. Under China’s
current regulatory structure, the energy conservation
and emissions reduction target responsibility system is
an important regulatory tool for China in the areas of
energy conservation and emissions reductions. Low-
carbon development targets developed at the national
level will be allocated and implemented in all provinces
and cities according to their own situation to drive
the transition to green, low-carbon development in all
regions. As targets are passed down and delivered at
all levels, local governments face increasing pressure
to reach emissions control goals and local heads of
government are directly responsible for reaching
energy and carbon intensity goals.

Therefore, to develop and implement low-carbon
development strategies and plans at the city level,
city's greenhouse gas emissions control targets must
be met. Then, low-carbon development must be used
to achieve synergy effects in driving transition in city
development, increasing city competitiveness, ensuring
energy supplies to cities, controlling air pollution and
increasing the livability of cities.



Figure 0-1 | Progress in China’s Response to Global Climate Change

Main Responsibilities of Developing Countries at
Different Stages of the International Climate Process

National communication on
Stage 1 climate change, emission
1990-2005 inventory, National action
plan on climate change.

Nationally Appropriate
Mitigation Actions (NAMAS)
Stage 2 Measurable, Reportable,
2005-2012 Verifiable (MRV)
International Consultation
and Analysis (ICA)

A unified, legally binding
agreement that covers all
parties on greenhouse gas
emissions control targets

after 2020

Stage 3
Post-2012

Actions by China

« 2004 - China published its 'Initial National Communication on Climate Change' releasing data
of China's greenhouse gas emissions for the first time

+ 2007 - China issued action plan on climate change

* Post-2007 - Action plans issued at the provincial level

» 2009 - China proposed lowering greenhouse gas emissions by 40-45% by 2020 based on
2005 levels

« The "Twelith Five Year Plan for National Enonomic and Social Development' includes
carbon intensity control target for the first time, calling to lower GDP per unit carbon dioxide
emissions by 17% by 2015

» National Climate Change Plan 2014-2020

» National Climate Change Adaptation Strategy

* Energy Conservation/Emissions Reduction Comprehensive Plan 2011-2015

» Greenhouse Gas Emissions Control Plan 2011-2015

« China plans to reach its carbon dioxide emissions peak by around 2030 or an even earlier date
and plans by 2030 to increase the proportion of non-fossil fuel energy to around 20% of total
primary energy (2014 US-China Joint Communique on Climate Change)

« China will propose actions as soon as possible on climate change after 2020, lowering the
intensity of carbon emissions, increasing the proportion of non-fossil fuel energy, increasing
forest stock volume and working to achieve carbon dioxide emissions peak as soon as
possible - Zhang Gaoli at UN Climate Change Summit (Sept 2014)

+ China will work on drafting the 13t FYP in 2014, which will conclude in 2020. China's Mid-
to Long-term National Economic and Social Development Strategy that will conclude in 2030
is also in active discussion. Specific goals for total energy consumption, carbon emissions
and emissions peak are being discussed.

« Carbon trading pilots are underway with a national carbon trading market in consideration as a
key responsibility for reform taskforce.

» China is working to strengthen statistics, monitoring and verification regarding climate change,

review the government's performance regarding carbon emissions reduction per unit of GDP,
and change the performance review process for government officials.

Figure 0-2 | Major Deciding Factors in Setting Low-Carbon Development Strategies
and Targets for Chinese Cities

Global Developments in Scientific Global Low-carbon Development
Evaluations and Political Process Transition and Competitiveness

Y p—

National Level Goal of Greenhouse
Gas Emissions Control

—>

Social/Economic
Development Transition

Ecological Civilization
Development Strategy

Greenhouse Gas Emissions
Control Target for Provinces,
Autonomous Regions and
Municipalities

Energy Strategy and Total
Energy Control Target

Regional Air Pollution
Control Target

Greenhouse Gas Emissions
Control Target for Prefecture-
level Cities

Urbanization Strategy

Low-carbon City Development Strategy and Plans
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CHINA’S NEW-TYPE URBANIZATION STRATEGY AND LOW-CARBON CITY DEVELOPMENT

How China’s New-type Urbanization Strategy
Can Drive Low-Carbon City Development

The ‘National New-type Urbanization Plan (2014-
2020)’ proposes that by 2020 the proportion of
China’s population that are permanent urban
residents should reach 60%, while current efforts are
focused on resolving three ‘100 million’ population
challenges, which include giving around 100 million
rural residents living in cities permanent urban status,
rebuilding urban shanty areas and “‘urban villages’
that house nearly 100 million people as well as the
urbanization of around 100 million people in central
and western regions. Urbanization creates massive
demand for the building of basic infrastructure and
public service facilities, which creates a huge and
constant source for economic development and
structural adjustment. This poses a great challenge for
energy consumption and greenhouse gas emissions
resulting from traditional urbanization methods as
well as unprecedented opportunities for transition of
urban economic and social development to a new, low-
carbon model.

The central goal of the New-type Urbanization
movement is to increase the percentage of permanent
urban residents, while steadily pushing forward basic
public services including compulsory education,
employment services, basic services for the elderly,
basic medical and healthcare and low-income housing
that cover all permanent urban residents, while also
improving the basic infrastructure and public facilities
on which they rely. This means that the populations
of most cities will increase or stabilize, which means
that the per capita pressure on basic infrastructure

WRl.org

and public services will increase. The main way for
cities to achieve low-carbon development is to reduce
the per-unit energy consumption used in providing
basic infrastructure and public services as well as the
intensity of carbon dioxide emissions.

Therefore, from the perspective of city development,
the main ways to achieve low-carbon city
development under the New-type Urbanization
program is to draft an urbanization plan that uses
low-carbon science, form a low-carbon urban space
and create a low-carbon basic infrastructure system,
which will help to avoid carbon lock-in. Urban
residents must also be guided and taught how to
live a low-carbon lifestyle and consume in a low-
carbon way. Sectors like building and transportation
must also develop energy conserving and low-carbon
development practices. The energy structure must
also be optimized, ensuring that energy supplies to
cities follow low-carbon production practices.

Whether a city can reach low-carbon development
goals is greatly dependent on how it drafts and
implements urbanization strategies and goals.
Meanwhile, the achievement of low-carbon
development goals will lower the amount of resources
the city uses and its impact on the environment while
implementing urbanization strategies, which will in
turn ensure that urbanization strategies and goals

are achieved. These two aspects are inseparable and
complement each other. Therefore, the highest levels
of decision making in a city must strengthen their
efforts in integrating and coordinating low-carbon
and urbanization strategies, syncing them so that they
work in tandem.



POSITIONING AND THINKING OF CHINA’S LOW-CARBON CITY DEVELOPMENT PLANS

Integrating low-carbon development into current
planning systems

According to requirements set down by the NDRC,

the primary responsibility of national low-carbon pilot
provinces/cities is to fully integrate climate change
related work into their local five-year development plans,
researching and drafting a low-carbon development plan
and clearly outlining action items, key responsibilities
and specific measures that will be used in controlling
greenhouse gas emissions in that region. Thus drafting
low-carbon development plans plays a very important
role in the low-carbon transition process of a city. The
plan can establish goals for low-carbon city development
as well as guiding concepts and principles, identifying
key sectors and responsibilities specific to that city’s low-
carbon development program. They can also make policy
recommendations that can guide low-carbon transition.

Because low-carbon development is a relatively
new concept, it remains unclear how plans for low-
carbon development are positioned in relation to
existing planning systems. The recently released
national level document titled the ‘China Climate
Change Response Plan (2014-2020)’ provides a
basic framework for the drafting of climate change
response and low-carbon development plans at the
provincial (autonomous regions/cities) and county
level. Besides, national low-carbon pilot provinces/
cities have also rolled out local low-carbon
development plans one after another.

In terms of plan positioning, low-carbon city
development plans should be high-level and
implemented in tandem with overall planning, land
use plans and social/economic development plans.

Figure 0-3 | Positioning of Low-Carbon City Development Plans

Low-carbon
Development
Content

Low-carbon Urban

Low-carbon
Development
Content

Development Plans

Low-carbon
Development
Content
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Plans for low-carbon urban development in China
were developed from scratch, initially borrowing from
experiences in other countries and localizing them
based on conditions in China, gradually developing

a framework for low-carbon city development that is
uniquely Chinese.

« Development of a general framework and procedure
for drafting low-carbon development plans, including
calculation of greenhouse gas emissions, establishing
emissions reduction goals, drafting action programs
for emissions reduction and implementation of
supporting measures.

« Methodology used integrates qualitative and
quantitative elements. Many quantitative
analytical methods including scenario analysis
on carbon emissions have been applied on low-
carbon planning, helping to identify the key
sectors of greenhouse gas emissions.

« Content gives equal weight to carbon reduction
and development. While clarifying low-

carbon goals and measures, most low-carbon
development plans also emphasize taking
opportunity of the global transition to low-
carbon to drive development, such as developing
new strategic industries and modern services
like new energy. This serves to better clarify

the differences and connections between low-
carbon development, energy conservation and
emissions reduction, making economic transition
and structural adjustments an integral tool in
achieving low-carbon development goals.

Further solidified and strengthened fundamental
statistics. Improving the mechanism of energy data
statistics, reporting and monitoring as well as the GHG
inventory will not only help cities see clearly where they
stand, it will also help in the implementation of other
social and economic programs.

Established related organizations to strengthen
coordination and implementation. Following
the drafting of their plans, many cities have
established leadership groups and other
organizations that are centered on the general
plan, which formed a coordination mechanism
among departments to strengthen the
implementation of the plan.




However, in the process of low-carbon development
planning, Chinese cities have faced similar challenges,
including high levels of uncertainty about future
development, a lack of clear long-term vision, a lack
of acceptance by the industrial sector and insufficient
participation by stakeholders. Chinese cities are still
in the process of rapid development with urban areas
expanding and infrastructure being constructed on

a large scale. In this dynamic environment, there is

a great uncertainty in terms of the assumption and
forecast of key indices including economic growth,
urban populations, urban area, industrial structures,
energy demand and greenhouse gas emissions, making
establishing a low-carbon urban development strategy
very difficult. This is why Chinese cities must take
these uncertainties into consideration in terms of
methodology when drafting such plans.

Low-Carbon Development Plans should clarify
optimization pathway in terms of Time, Space
and Structure

Low-carbon development plans should clarify
optimization pathway in terms of Time, Space and

Structure, clarifying the overall concept, core goals,
key strategies and safeguard systems for low-carbon
development.

« Time: establish a close relationship between
the process of development and energy
conservation/carbon reduction goals over the
short-, mid- and long-term, choosing a reasonable
strategic pathway with phased goals for social
and economic development as well as energy
conservation/carbon reduction.

Space: optimize the allocation of space for groups
of cities, individual cities, urban centers/towns
and communities, creating a low-carbon urban
form, pushing the transition of urban space to

a multi-centered, multi-layered and grouped
structure, achieving a balance between office

and residential spaces and lowering the carbon
emissions resulting from less-than-ideal urban
layouts and infrastructure.

Structure: make increasing carbon productivity

as a core goal of low-carbon development, take
transformation of economic development mode
and adjusting economic structures as mainstream,
optimize urban industry and industry/product
structures, and finally achieve a win-win situation
in which carbon emissions are controlled and
economic and technical competitiveness is
enhanced.
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STEPS, CONTENT AND METHODS OF LOW-CARBON PLANNING IN CHINA

is an important basis for plan drafting, requiring
the creation of a technical team dedicated to the

) GHG inventory.
The overall framework for researching, drafting

and implementing low-carbon development plans « For many Chinese cities, low-carbon planning is

for Chinese cities includes initial drafting sessions, . . .
something entirely new and requires increased

surveys, research, plan drafting, stakeholder
consultation, announcement and implementation,
mid-term evaluation and post-implementation review.
There are some points that should be given special care

familiarization with experiences, methods
and data used in the drafting of such a plan,
establishing a foundation for the future low-
carbon development plans.
during the whole process:
« A professional team is necessary for scenario
« As a comprehensive plan, this plan will involve
multiple departments, which is why it is extremely
important to carry out departmental surveys and
collection of information in the initial phase as

analysis on low-carbon development, including
quantitative research on future goals for carbon
emission control, identification of key sectors,
departments and technologies to reach the goals,
as well as the contribution and cost of each sector,
department and technology.

well as consultation with those departments and
publics in the later phases.

« The collection, collation and calculation of basic
data of energy consumption and carbon emission

WRl.org



Figure 0-4 | Major Steps in Researching, Drafting
and Implementing a Low-Carbon Development Plan
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Major Content and Supporting Methodology used
in Low-Carbon Development Plans

The main content of low-carbon development plans for
Chinese cities include calculation of greenhouse gas
emissions, confirmation of low-carbon development
pathways and carbon emission control goals based on

scenario analysis, reasonable allocation of goals to key
sectors and administrative regions, identification of
the technology demand as well as their potential and
cost in reducing emissions, project development and
financing mechanism design, and finally the creation of
a safeguard system with scheme and policy supporting
low-carbon development.

Figure o-5 | Major Content and Supporting Methodology
in Low-Carbon Development Planning and Research

Research/Planning Process

Calculation of Greenhouse Gas Emissions  €é——
Emissions Drivers and Development Positioning €——1
l k

Future Emissions Pathways (—l

Emissions Targets and Index System «—

\L k

Target Allocation «—
Technology Selection <—
\L k

Project Concept Design and Identification E I
of Investment Demands

!

Financing Model and Business Model «—

!

System and Policy Recommendations «—
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Research/Planning Methodology and Tools

GHG Emissions Accounting Method |

Kaya Factorization and Statistical Analysis Methods |
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Scenario Analysis Models and Methods |
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Low-Carbon Index System |

Target Allocation Calculation Models and Indices |

Technology Selection Methods (Technology Cost Arc) |

Sectoral Action Plans and Project Feasibility |

Financing Analysis Tools Based on Fiscal Analysis |

Policy Research Methods |



Table 0-1 | Greenhouse Gas Emissions Goals Selection
for Chinese Cities in Different Function Zones

TYPES MAJOR CHARACTERISTICS RECOMMENDED GOAL

High level of economic development; already having entered post-
industrial phase; industries transiting from high-energy-intensity,
high-emission-intensity, low-value added to low-energy-intensity,
low-emission-intensity, high-value added.

Optimized Development

Targeted Development

Limited/
Restricted
Development

Currently experiencing rapid industrialization and economic growth;
high pressure to control carbon emissions.

In addition to intensity reduction
goals, total amount controls and caps
should also be put in place.

Intensity goals as main focus currently
with accelerated transition to total
amount controls and caps.

Low resource environmental bear capacity; impacting national or
regional ecological security; major function in overall national spatial
distribution is ecological environment protection.

Total amount controls.

LOW-CARBON DEVELOPMENT GOALS AND KEY SECTORS

Set Up Low-Carbon Development Goals Based
on Cities’ Function and Stage

Currently, the national level goal of greenhouse gas
emissions control is based on carbon intensity. It has been
allocated to provincial-level, then provincial governments
allocate it to each city. China has already promised to cap
its carbon dioxide emissions by 2030, which means that
China will gradually transit from intensity control to a dual
control on both intensity and total amount, which will
help achieve this cap. Considering large disparities among
Chinese cities due to their economic, development stage,
natural and energy resource endowment as well as their
position in terms of regional and national development,
Chinese cities need to set up their greenhouse gas
emissions control goals according to local conditions
including economy, industry, resources and technology.

Identify Key Sectors for Low-Carbon
Development

Generally speaking, key sectors for low-carbon development
at the city-level include optimization of urban spaces,
creating a low-carbon industrial system through structural
adjustments, driving low-carbon technological innovations,
a stronger push for the application of energy conserving/
carbon reducing technologies in industry and other sectors,
creation of low-carbon industrial parks, pushing low-carbon
pilot companies, building a low-carbon energy supply
system, building a low-carbon transportation and shipping
system, expanding low-carbon buildings, building low-
carbon towns, ensuring a low-carbon government, building
low-carbon communities, promoting low-carbon lifestyles
and consumption habits, instituting low-carbon programs in

agricultural and rural communities, protecting ecosystems
and consolidating carbon sinks.

This report provides a basic introduction to low-carbon
development policies and actions in all of these key
sectors, providing cities with a reference to establish
their own strategies and plans.

Cities need to take into account the natural condition,
resource endowment, their economic and development
stage, ultimately selecting key areas to incorporate into
their low-carbon development programs. Cities with
optimized development should generally focus on key
areas such as transition to new economic models, adjusting
industry structures, creating low-carbon industrial systems
and consumption models, optimizing urban space and
location of urban centers and speeding up the low-carbon
conversion of existing buildings and transportation
systems. Areas experiencing targeted development
generally have considerable potential in terms of economic
resources and population gathering. They should focus

on taking the new industrial path with low-consumption,
low-emissions and high value-added, at the same time
accelerating technology innovation, expanding upgrades
in traditional industries and fully adopting low-carbon
development concepts throughout the process of

planning for infrastructure, urban space, construction and
transportation. Areas of limited or restricted development
generally include major centers for agricultural production,
ecological zones and areas of cultural significance. Main
tasks include controlling greenhouse gas emissions in
agriculture and waste sectors, increasing carbon sinks and
improving the adaptation capacity to climate change.

LOW-CARBON PLANNING FOR CHINESE CITIES: A MANUAL FOR POLICY MAKERS
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