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Abstract

2035 is an important node for low-carbon transformation and sustainable development of
Chinese cities. Xi Jinping pointed out at the National Eco-Environmental Protection Conference
held in May 2018: By accelerating the construction of an ecological civilization system, we must
ensure that by 2035, the quality of the ecological environment will fundamentally improve and
the goal of beautiful China will be basically achieved. This is consistent with China’s commitment

to peak carbon dioxide emissions around 2030 and the sustainable development goals.

In the 2035 plan, Chinese cities have generally highlighted the importance of low-carbon
transformation and sustainable development. The Shanghai City Master Plan (2017-2035)
proposes the urban development positioning of a “more sustainable and resilient ecological
city”, which is specifically written in the chapter on addressing climate change and low-carbon
development, and proposes clear carbon emissions the peak target, that is, the city’s total carbon
emissions and per capita carbon emissions is expected to reach a peak by 2025, and by 2035, the
total amount of controlled carbon emissions will be reduced by about 5% from the peak. This is
the first time in the compilation of domestic urban master plans. In the index system of Beijing
City Master Plan (2016-2035), “outstanding green development and achieving world-class level
in improving the ecological environment” accounted for 11 of the 42 indicators. In the Outline
of Xiongan New District Development Plan, green ecological indicators account for 17 of the
38 indicators. The proportion of blue-green space, protection of carbon sequestration space,
sponge city, use of green building materials, smart operation and management, etc. are targeted.

International advanced level.

This research is mainly based on the vision of urban development in 2035, and is committed
to summarizing and proposing principles, strategies, and recommendations related to urban
green development, low-carbon transformation, and sustainable development in the direction

of forward-looking research, and introducing relevant cases at home and abroad.

1. Vision and indicators of urban sustainable development

Combining the United Nations Sustainable Development Goals, WWEF s urban solutions, and China s strategic
solutions to address climate change and sustainable development, this research focuses on the six major
areas: carbon emission reduction, renewable energy development, sustainable development of buildings,
improvement of environmental quality, green urban transportation, ecological protection and resilient
cities. To discover the leading or innovative development goals and indicators of international cities in

low-carbon sustainable development.

Table: Vision and indicators of urban sustainable development of different areas

Area Vision Main Indicator

+ China pioneer cities present vision
of carbon emissions peaking by

Reduction 2030 - The year of CO2 emissions peak
of carbon + Typical international cities put + The goal after CO2 emissions peak
emissions forward the vision of gradual + Carbon emissions per unit

reduction of carbon emission per
person in the future
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Renewable
energy
development

+ Accelerating the development and

utilization of renewable energy has
become the universal consensus
and action

- China proposes strategic goal of

non-fossil energy as a proportion
of primary energy consumption by
2020 and 2030

+ Renewable energy supply indicators
+ Total renewable energy and the

percentage of energy consumption

Building
sustainable
development

- Building energy-saving standards to

accelerate promotion

- The proportion of green building

in new building has increased
significantly

- The orderly promotion of energy-

saving transformation

- The application scale of the

renewable energy building is
gradually expanding

- Number of green buildings achieving

star standards

- Percentage of green buildings in new

buildings

- Percentage of high star green

buildings

-+ Renewable energy building

application area

- Building energy consumption

Improve
environmental
quality

- United Nations Sustainable

Development Goals: To supply
water and sanitation for all and
sustainable management

- Beijing will become an eco-city with

blue sky, clean water, enough forest
in 2035

+ Water environment: water quality

proportion, run-off pollution control
rate, re-utilization of water resources

+ Atmospheric environment:

particulate matter, volatile organic
matter, nitrogen oxides, ozone

- Solid waste and soil: recycling

resource utilization rate, household
waste classification collection
coverage, safe utilization rate of
contaminated land

Green
transportation

- Improved traffic accessibility
- Green travel, public transportation,

new energy transportation

+ Smart transportation

+ Road network density
+ Proportion of public transport in

motorized travel

+ Green mode of transportation ratio
+ New energy motor vehicle promotion

indicators

Ecological
protection and
resilience

- protection of ecosystems and

biodiversity

+ Building inclusive, safe, resilient

and resilient cities and human
residential areas

+ Ecological space proportion
- Annual total runoff control rate
- Disaster prevention and mitigation

targets

2. Urban sustainable development planning path and implementation

strateqy

(1) Reduction of carbon emissions

In the city overall plan, it proposes reduction of carbon emissions and peak management
goals. Shanghai is the first city in China to explicitly write its carbon emission peak target and
2035 peak drop target into its 2035 urban master plan. The Shanghai City Master Plan (2017-
2035) proposes that Shanghai will guide green transportation to reduce carbon emissions by
optimizing energy structure, reducing energy consumption in industries and buildings. The
city’s total carbon emissions and per capita carbon emissions peaked in 2025, and the total

amount of controlled carbon emissions will be reduced by about 5% from the peak by 2035.

Promote the development of the metropolitan area, expand the size of the city and promote

8 mE0SMETHREERNATRERRRRRR (RS)

the reduction of carbon emissions. New York is one of the most carbon-efficient regions in
the United States, with per capita carbon dioxide emissions 71% lower than the US average.
Therefore, by expanding the size of the city and admitting more people, energy efficiency can be

improved and carbon dioxide emissions reduced.

Provide financial guarantee for low-carbon development through financial innovation. In
2013, Gothenburg became the first city in the world to issue green bonds. Green bonds are
financial instruments designed by the World Bank in 2008 to combat climate change. As of March
2016, the city of Gothenburg has issued $ 415 million worth of green bonds to finance the city ’s
infrastructure investments and special parts of other projects, and has established new between

the city ’s financial and environmental departments Partnerships.

(2) Renewable energy development

Establish the leading position of renewable energy in the energy consumption structure.
Vancouver proposes that 55% of the energy used will come from renewable sources by 2030 ,
and 100% will come from renewable sources by 2050; Copenhagen proposes that by 2030, the
proportion of non-fossil fuels will be increased to 50%, and that by 2050, fossil fuels will be free.

Promote the application of renewable energy in the construction field. Shenzhen is one of the
first national demonstration cities for renewable energy building applications. In order to create
a renewable energy demonstration city, Shenzhen has successively implemented a solar roof and

roof power generation strategy to increase the application area of renewable energy buildings.

(3) Building sustainable development

Fully promote green buildings and prefabricated buildings. Relying on green ecological
urban areas, Shanghai promotes the scale and high-star development of green buildings,
comprehensively promotes green buildings, promotes the technical application of prefabricated
buildings and municipal infrastructure, and strengthens the energy-saving transformation of
existing buildings. The coverage rate of prefabricated buildings is 100%, and the green building
standard of newly-built civil buildings reaches 100%.

Promote the upgrade from energy-consuming buildings to capacity-building. According to
data, China’s general building energy consumption accounts for about 30% of the total energy
consumption of the whole society. The transformation from “energy-consuming buildings” to
“energy-saving buildings”, and “capacity buildings” is an important issue for urban low-carbon
development. During the “Thirteenth Five-Year Plan” period, the applicable area of BIPV (Building
Integrated Photovoltaics) in Chinese cities is 1.79 billion square meters, and the installed capacity
of new photovoltaic building applications in cities is more than 10 million kilowatts. BIPV is a
technology that integrates solar power generation products as an integral part of the building.
As a part of the external structure of the building, the battery has both the power generation

function and the function of building materials.

(4) Improve environmental quality

Start pollution prevention and make up for the shortcomings of environmental quality as
soon as possible. Beijing is advancing air pollution prevention and control at an unconventional
speed and intensity, including the goals and measures that focus on air pollution control

in the chapter of Beijing City Master Plan (2016-2035), and puts forward more powerful
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environmental control Objective: To fundamentally improve the quality of the atmospheric

environment by 2035 and reach the international advanced level by 2050.

Cultivate a green lifestyle and reduce pollutants from the source. The Chinese government
proposes that 46 key cities will establish a comprehensive municipal solid waste classification
system by 2035, and the waste classification will reach international standards. In 2019, the
nationwide “waste-free city” pilot project will be launched in an all-round way, with the goal of
minimizing the generation of solid waste throughout the city, making full use of resources and
safely disposing of it. The Shanghai City Master Plan (2016-2035) proposes the goal: by 2035, to
achieve zero landfill of primary waste, and to achieve full coverage of solid waste classification

collection.

Improve urban vitality through pollution control. Seoul is committed to protecting the
water environment and revitalizing the city. From 2002 to 2006, Seoul implemented the
Cheonggyecheon Restoration Plan to control Cheonggyecheon pollution, improve the
microclimate, protect biodiversity, increase urban vitality, promote green transportation, and
protect historical heritage. Seoul will further promote environmental protection and urban
vitality construction throughout the Hanjiang River Basin. Seoul Master Plan 2030 proposes
to create a healthy city and give citizens sufficient opportunities to experience nature in

their daily lives.

(5) Green transportation

Plan to clarify the timetable for the exit of fuel vehicles. The Netherlands, Norway, Germany,
the United Kingdom, France and other countries have successively announced a timetable for
the withdrawal of fuel vehicles, which will ban the sale of traditional fuel vehicles from 2025 to
2040. Hainan Province released the Hainan Province Clean Energy Vehicle Development Plan
in March 2019, which was the first province to propose a 2030 “prohibition of fuel-fueled vehicle
schedule” in China, and strive to achieve an international benchmark for the province’s clean

energy in 2030.

Layout new energy vehicle infrastructure and construction standards ahead of schedule in
urban planning. In 2019, South Korea released the Hydrogen Energy Economic Development
Road map, announcing that South Korea will vigorously develop the hydrogen energy industry
and lead the development of the global hydrogen energy market. By 2040, 6.2 million hydrogen
fuel cell vehicles will be produced in stages. In order to ensure the normal operation of hydrogen
fuel cell vehicles, the South Korean government will actively attract private capital participation
by providing subsidies for vehicle hydrogen refueling stations and deregulation. By 2040, the

number of hydrogen refueling stations will increase from 14 to 1,200.

Planning and designing the future green intelligent transportation system. The Xiongan New
District has already started forward-looking and beneficial attempts in areas such as unmanned
driving and intelligent rail transit. In the future, the construction of intelligent transportation
in Xiongan New District will be dedicated to building an intelligent transportation system
framework, building a digital intelligent transportation infrastructure, demonstrating the
application of shared intelligent vehicles, and creating a global and dynamic transportation

management and control system.

Formulate demand management policies that promote the development of green transportation.

10 ERRSAETHREERITRERRRERR (RS)

Singapore is the earliest country in the world to collect traffic congestion fees. The toll measures
encourage people to consider using alternative routes to avoid congested areas, adjust travel
times, use public transportation, or share a private car with multiple people. In 2003, London
began to collect congestion fees for all vehicles entering the city center. From April 8, 2019, the
“ultra-low emission zone” policy will be implemented in the city center area, and additional
charges will be charged for motor vehicles with exhaust emissions exceeding the standard. It will
be expanded to all districts of London from 2021, and will become the world’s largest restricted

area with the largest population coverage.

(6) Ecological protection and resilience

Formulate a special strategy for resilient cities. Quito has developed the Resilience City Strategy
for the Metropolitan Region of Quito, which proposes that by 2040, it will be able to successfully
meet all challenges in the social, cultural, economic and environmental fields and the region.
Paris proposed in its Resilience Strategy that in the face of climate change, in the future, it will
adjust its infrastructure through three major strategies, respond to risks in a comprehensive and
inclusive manner, and build integrated and more effective solutions to the climate. Challenges
turn into opportunities. New York released a flexible city construction plan with a comprehensive

coastal protection plan- A Stronger and More Flexible New York to reduce urban vulnerability.

Incorporate resilient city construction into the city master plan and build a planning technical
framework. Beijing City Master Plan (2016-2035) puts forward the requirement of strengthening
the resilience of cities, becoming the first city in the country to incorporate the construction
of resilience cities into the city’s general regulations. Subsequently, the Beijing Resilience City
Planning Outline Research work was carried out to build a technical framework for resilience
city planning, and then provide theoretical basis and technical support for the construction of

resilience cities and comprehensive risk prevention and control in Beijing.

Improve the ability of urban infrastructure to adapt to climate change. Vancouver has
formulated the Adapting Climate Change Strategy, which takes a combination of risk assessment
and vulnerability assessment, and develops a step-by-step action strategy based on Vancouver’s
future climate and environmental changes, aiming to incorporate climate change into planning,
design and urban emergency management to improve the ability of urban infrastructure and

services to respond to expected climate change.

3. Urban sustainable development policy recommendations for 2035

2035 is an important node for low-carbon transformation and sustainable development of
Chinese cities. 2035 is also the target year for the preparation of a new round of planning by
Chinese cities. Facing to 2035, cities should put forward quantitative goals and implementation
strategies for low-carbon transformation and sustainable development to form a green low-

carbon transformation timetable.

It is recommended that cities should benchmark their pioneering strategies in various fields
of sustainable development based on their own development foundations and positioning,
and formulate area plans such as renewable energy development, green buildings, green
urban transportation, environmental pollution prevention, ecological protection, resilient

cities and so on. To propose a forward-looking action plan, incorporates green and low-
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carbon transformation road maps in key areas into the urban planning system, and uses
planning means to force cities to realize the three-dimensional: low-carbon transformation

of time, space and structure as soon as possible.

(1) Carbon emission reduction transformation: from reaching the peak in advance to net

zero carbon emissions

2030 is the target year for China s national commitment to achieve peak carbon emissions.
From 2030 onwards, carbon emission reduction at the city level will enter the post-peak
management stage, and the ultimate goal of achieving net zero carbon emissions should be
the goal to formulate an action plan for continuous emission reduction. To achieve the goal of
increasing global temperatures within 1.5°C, the net anthropogenic carbon dioxide emissions
will be reduced by 45% from 2010 levels by 2030, and “zero net emissions” will be achieved by

2050, that is, the carbon dioxide emissions are equal to the elimination.

(2) Renewable energy transformation: becoming the main body in the energy consumption

structure

From now to 2035, it is a critical period for the accelerated development of renewable energy.
Whether renewable energy can become the main body in the energy consumption structure
determines whether the peak carbon emissions and the ultimate goal of net zero carbon emissions
can be achieved. At the city level, key renewable energy should be selected according to local
conditions. The energy terminal consumer sector uses electrical energy as far as possible, while
the power generation sector uses renewable energy as much as possible. By 2035, renewable
energy will become the main energy source in the energy consumption structure 50%, by 2050,
strive to achieve fossil-free energy, and even 100% of energy consumption comes from renewable

energy.

(3) Green building transformation: from energy-efficient buildings to productive buildings

At the city level, a building energy consumption monitoring platform should be built, and the
application of renewable energy such as BIPV in the construction sector should be promoted.
The transition from full coverage of green building design standards to full implementation
of green building operating standards should promote the building energy sector to “energy-
saving sector” and even “capacity sector”. By 2035, formulate and fully implement production
capacity building standards, and incorporate the proportion of implementing production
capacity building standards into the urban planning index system. By 2050, the construction

sector strives to achieve “zero emissions” overall.

(4) Transformation of environmental pollution prevention and control: from quantitative

change to qualitative change

Facing 2035, at the city level, special treatments should be implemented for local key pollutants
and key pollution sources, and a regional environmental protection cooperation mechanism
should be established. By 2035, the environmental quality should be upgraded from the
quantitative change to the qualitative change. In terms of air quality, basically eliminate
heavily polluted weather; in terms of water environment quality, the safety of drinking water is
effectively guaranteed, and basically eliminate urban black and odorous water bodies; in terms
of soil environment quality, strengthen soil pollution control and repair, effectively prevent risks

caused by soil pollution from food safety and people living environment. By 2050, man and

12 mrERSAETHREERITRERRRRRR (RS)

nature will coexist in harmony, and the modernization of governance systems and governance

capabilities in the ecological environment will be fully realized.

(5) Green City Transportation Transformation: Double Optimization of Transportation

Structure and Fuel Structure

Facing 2035, the city should increase the proportion of public transportation in motorized travel
and non-motorized travel in terms of transportation structure; in the form of transportation, it
should increase the proportion of new energy vehicles, promote the development of hydrogen
tuel cell vehicles, and develop smart connected vehicles. “Electrification + intelligence” realizes
the greening of automobile travel, and gradually reduces until the sales and use of fuel vehicles
are stopped. In terms of transport structure: by 2035, public transport will dominate motorized
travel (more than 60% in large cities); by 2050, public transport will account for 80% of motorized
travel. Fuel structure: Simultaneously promote the development of new energy vehicles and
clean electricity. By 2035, the urban new energy vehicle infrastructure will be fully developed,
and fuel vehicles will gradually withdraw from the car sales market. The proportion of new
and new energy vehicles will reach 100%. Energy vehicles account for more than 40% of car
ownership; by 2050, new energy vehicles that come from renewable energy sources will become

the main body of urban transportation vehicles.

(6) Resilient city transformation: from concept promotion to full implementation of

planning and design

In 2035, Chinese cities should build up their own resilient city evaluation index system and
method, specifically formulate comprehensive resilient city development plans, or fully integrate
the connotation, indicator system, and goals of the resilient city concept into the current planning
system to promote Comprehensive implementation of resilient city planning and design. By
2035, the calculation methods, evaluation index system, and technical standards for planning
and preparation of resilient cities will be mature and perfected and promoted nationwide, and
resilient cities will be fully integrated into the urban planning system. By 2050, the ability of
cities to resolve and resist various types of risks will be improved, and modernize their risk

management capabilities.
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London Ultra Low Emission Zone
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