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About China Carbon Neutrality 2060

At the 75th United Nations General Assembly on Sept
22, President Xi Jinping stated China's commitment to
reach carbon neutrality by 2060. The commitment
reflects China's long-term vision of collective global
climate action to control the global temperature rise. It
also marks China's determination to commit to and
invest in this vision. Our analysis shows that to
achieve carbon neutrality by 2060, China needs to
take immediate action, strive to follow the 1.5 ºC
pathway set in the Paris Agreement and work toward a
75% to 85% reduction in greenhouse gas emissions by
2050. China will have to increase investment
significantly, develop new technologies and push for
much stronger public awareness of climate issues to
achieve this goal.

Over the past four decades, as the nation’s economic
development has taken off, its gross domestic product
(GDP) has grown rapidly, urbanization has advanced and
the percentage of people living in extreme poverty has
dropped significantly. However, traditional economic
growth models have also led to rapid increases in
resource and energy consumption, pollutants and CO2
emissions, creating increasingly costly environmental
and climate risks. China’s total energy consumption in
2019 was 4.86 billion tons of coal equivalent, an
increase of more than 700 percent compared with 1980
(NBS 2020). In 2018, China’s total energy-related CO2
emissions reached 9.8 Gt—the largest in the world (IEA
2020).

Looking to the future, China is initiating a transition
from high-speed to high-quality economic growth
(Xinhua News Agency 2020). Its top leadership has
proposed a “two-step” development strategy with the
goal of realizing socialist modernization in 2035 and
building a prosperous and sustainable “ecological
civilization” by the middle of this century. On
September 22, 2020, in remarks delivered before the
United Nations General Assembly, President Xi
announced that China aims to achieve carbon
neutrality before 2060 and to peak carbon emissions
before 2030.

This marks the first time that Chinese leadership
has declared a goal to reach net-zero emissions, in
line with its commitment to the Paris Agreement on
climate change. Xi’s announcement is an important
step towards alignment with the latest
recommendations (IPCC 2019) from the world’s
leading climate scientists, which state that global
emissions must be cut in half by 2030 and reach
net zero by mid-century to avoid catastrophic
environmental impacts.
China will need to take decisive measures in the
energy, industry, transport, building, and agriculture
sectors in order toreach carbon neutrality. Under the
1.5 ºC pathway, each of the sectors will need to
reduce emissions by 60% to 105%, meaning close to
zero emissions for some industries. This requires
decisive policy support and mechanism reform, as
well as effective carbon reduction levers to push
sector upgrading, company transformation and public
awareness. This is a pivotal moment for China, which
is currently facing national and international upheaval
from the global COVID-19 pandemic. To comply with
President Xi’s 2060 carbon- neutral target, China
must now propose a more resilient, low-carbon and
sustainable mid- to long-term economic
reconstruction plan. In addition, it must update its
nationally determined contribution (NDC) to align with
the 2060 target as well as its detailed low-carbon
development strategy .
China’s policy choices now, both in terms of economic
recovery efforts following the COVID-19 crisis and in
its 14th Five- Year Plan, will lock in the future global
emissions trend for many years. Stronger climate and
air pollution control measures, strengthened by
provisions in the 14th Five-Year Plan, can put China
on track to a healthier, cleaner future and help to
realize President Xi ’s vision for carbon neutrality by
2060. It will be particularly critical to avoid the
development of carbon- and energy-intensive
infrastructure, such as coal-fired power plants and
coal-to-chemicals facilities, as a means to spur
economic recovery.
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1.1 Analysis on the development status of
waste-water treatment industry in 2020

In 2020, China paid more attention to ecological
environmental protection and introduce a series of
policies to support the development of waste water
industry. In March 2020, the Ministry of Ecology and
Environment issued the <General Procedure for the
Application and Verification of Discharge Permits
and the Technical Specification for Water
Treatment>, accelerating the full coverage of
pollutant discharge permits for fixed pollution
sources, perfecting the technical specification
system, and guiding the application and verification
of permits for water treatment facilities by pollutant
discharging units. In April of the same year,
NDRC,MOF,MEE, MWR and MOHURD issued the
<Guiding Opinions on the Relevant Policies for
Improving the Yangtze River Economic Belt waste
water Charging Mechanism>, which improved the
Yangtze River Economic Belt waste water cost
sharing mechanism, incentive and constraint
mechanism and dynamic adjustment mechanism of
charging standards.

Source: Ministry of Ecology and Environment

According to the "Classification of National
Economic Industries (GB/T 4754-2017)", the waste
water industry belongs to the electricity, heat, gas
and water production and supply industry (D46),
which refers to the treatment and disposal of waste
water sludge, and the purification of waste water
sludge. Reuse activities. Therefore, the waste water
industry mainly includes three aspects: one is waste
water, including the treatment of industrial waste
water and domestic wastewater ; the other is waste
water recycling, which means that after proper
treatment of wastewater , it reaches a certain water
quality standard and meets certain standards. This
kind of use requires that it can be used beneficially
and belongs to the advanced treatment of
wastewater ; the third is sludge treatment, which
refers to the landfill and other treatment of the
sludge generated after wastewater.
Wastewater industry is mainly divided into municipal
wastewater and industrial wastewater(Figure 1). In
terms of discharge, municipal wastewater discharge
accounts for 76.82%, which is the main sub-industry
of wastewater industry.

Source: Ministry of Ecology and Environment

Chapter 1
Chinese urban wastewater construction and operation status

Chapter One

Figure 2 China's waste water discharge
(Mtons), 2015-2019
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In 2011, the number of urban wastewater treatment
plants in China was only 1,588. In 2020, guided by
national policies, the number of wastewater
treatment

Source: National Bureau of Statistics of China

1.2 Analysis on wastewater Industry policy
and market status

Due to the steady growth of China's GDP and the
continuous improvement of urbanization rate,
China's total wastewater discharge increased year
by year from 2015 to 2019, and municipal
wastewater discharge increased simultaneously.
In recent years, China's environmental protection
requirements have become more stringent, and
policies such as energy conservation, emission
reduction, quality enhancement and efficiency have

Source: National Bureau Source: National Bureau of Statistics of China

plants will exceed 2,500, an increase of 15.74%
compared with 2015, and the wastewater treatment
capacity will increase to 180 million cubic meters
per day.

been promulgated. Industrial enterprises have
continuously improved water use efficiency, and
industrial wastewater discharge has been reduced
accordingly.With the increase in wastewater
discharge year by year, the number of wastewater
treatment plants and the length of the drainage pipe
network are also increasing simultaneously, which
further promotes the development of the
wastewater treatment industry.
From 2009 to 2010, the length of China's drainage
pipe network also increased. In 2019, the length of
the urban drainage pipe network reached 737,000
Kilometers (Figure 4).
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Among them, Guangdong, Jiangsu, Shandong,
Zhejiang, Sichuan, Anhui, Hubei, Henan, Liaoning
and Tianjin are the provinces with the longest urban
drainage pipes in China, accounting for 64.1% of the
total drainage pipes in the ten provinces in 2019. At
the same time, the daily treatment capacity of urban
wastewater is also rapidly improving.
China's daily urban wastewater treatment capacity
reached 189 million M3 in 2019 (Figure 5), an
increase of 4.5% year-on-year according to the
National Bureau of Statistics. Among them,
Guangdong, Jiangsu, Shandong, Zhejiang, Liaoning,
Henan, Shanghai, Hubei, Sichuan and Guangxi have
the largest daily wastewater treatment capacity in
China, accounting for 61.4% of the country's total
daily wastewater treatment capacity in 2019.With
the rapid improvement of treatment scale, the
development focus and policy direction of China's
wastewater treatment industry has shifted from the
original "increment" to "quality improvement". The
demand for systematic and integrated wastewater
treatment is increasing day by day, and the
integration of water plant and pipe network, and the
integration of engineering construction and
operation and maintenance has become the
development trend.

Source: National Bureau of Statistics of China

2020 as "10 Water policy" and "Thirteen Five Year
Plan" the final test of wastewater treatment facilities,
"quality and efficiency" Work will continue to
accelerate in the post-epidemic period , future work
will focus on the use of systematic, scientific and
integrated management measures (interception
control source, mentioned standard renovation,
water treatment, etc.) a comprehensive solution to
the various problems facing the water quality of the
environment, wastewater pipe network to achieve
full coverage, full collection, the goal of the whole
process.
In China, the market situation of wastewater
treatment industry is obviously affected by policies
( Figure 6). Therefore, driven by a series of policies,
the the degree of marketization is accelerated and
the investment scale of fixed assets in the
construction of wastewater treatment facilities is
also continuously increased, attracting many
enterprises to enter the wastewater treatment
market.
In January 2017, the National Development and
Reform Commission and the Ministry of Housing and
Urban-Rural Development jointly issued the “13th

Five-Year Plan for the Construction of Urban
wastewater treatment and Recycling Facilities”which

Figure 5 Municipal daily wastewater treatment
capacity
2010-2019
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pointed out that the urban wastewater treatment
rate should reach 95% by the end of 2020.But by
the end of 2019, China's urban wastewater

Source; China Urban and Rural Statistical Yearbook

treatment rate reached 93.55%, showing a trend of
continuous growth. But this figure is still about 6%
lower than the nearly 100% wastewater treatment
rate in developed countries.

2008-2010
Four Trillion Plan

2015
10Water policy

2016
13th Five Year Plan

2019-2021
3 Year Action Plan
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2.1 Mechanism of greenhouse gas
generation in wastewater treatment process

Wastewater treatment is an important guarantee
for realizing the recycling of water resources and
protecting the ecological environment. In this
process, C and N elements will be transformed from
water into the atmosphere and solid waste under
the action of microorganisms, and greenhouse
gases such as CH4, N20 and CO2 are released in this
process. According to a study by the United States
Environmental Protection Agency (USEPA), the global
wastewater treatment sector’s CH4 emissions
were 5.12 million tons in 2010, making it the fifth
largest source of man-made CH4 emissions. Data
from the ”First Biennial Update Report on Climate
Change of the People's Republic of China" shows
that the total amount of greenhouse gases emitted
by China's wastewater industry is 90.8 million tons
of CO2, of which CH4 and N20 account for 67% and
33% in 2016. China should pay more attention to
the greenhouse gas emissions generated by the
wastewater treatment industry.
From the current research, most of the N2O
discharged in the wastewater treatment process is
generated in the biochemical process and
discharged in the aeration zone. It is generally
believed that N2O is formed through three pathways:
Hydrodynamic (NH2OH) oxidation, heterotrophic
denitrification and nitrification-desertification.
(Figure7)

CH4 mainly generated under anaerobic conditions, it
will be a large number of collection and discharge of
wastewater sludge treatment processes and
disposal process. Under anaerobic conditions,
methanogens attached to bio-films or activated
sludge will use volatile fatty acids as raw materials
to produce CH4. When wastewater enters the
plenum pumping stations, sediment basins or the
wet well, a large amount of CH4 was dissolved under
turbulent action is stripped into the atmosphere, a
large amount of emissions.
Organic matter in wastewater will be oxidized by
microorganisms to form CO2 under
oxygen-consuming conditions. However, many
studies have shown that due to the use of drugs and
personal care products and the mixing of industrial
wastewater , part of the organic matter in
wastewater belongs to fossil-carbon sources.
Through isotopes tracing method found that 4% to
14% of the total organic carbon in the influence was
fossil sources. Similarly, the proportion of
fossil-derived organic matter in the effluent reached
25%.The range of GHG accounting for urban
wastewater mainly includes five discharge units,
including Sewer-system, WWTPS, Sludge disposal,
Effluent and Untreated wastewater. All five emission
units produce direct emissions; Indirect discharges
also occur in wastewater networks, wastewater
treatment plants and sludge disposal units.(Figure8)

Chapter 2
Greenhouse gas emission fromwastewater treatment sector of China

Chapter One

Figure 7 Formation mechanism of N2O
wastewater treatment process

Figure 8 Formation mechanism of N2O
wastewater treatment process

Source: University of Science and Technology of China, Wanfang Data
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2.2 Distribution and power consumption of

wastewater treatment plants in different

regions of China
China has been faced a serious shortage of water
resources. By the end of 2018, China had a total of
2,796 billion m3 of water resources, or 2,004 cubic
meters per person per person, only a quarter of the
world average and one of the 13 water-poor
countries listed by the United Nations, according to
a statement released by the Ministry of Water
Resources.
Due to the uneven economic development in China,
the levels of water pollution control in the eastern
and western regions, urban and rural areas are
quite different . In some regions with environmental
the number of wastewater treatment plants with a
designed treatment capacity of 100,000 tons/day,

source: Urban wastewater Treatment Management Information System

the first is Guangdong 79, the second is Shandong
39, and the third is Henan and Zhejiang 37.
protection has given way to the conservative
consciousness of economic development, and the
understanding of water pollution control remains at
a low level, which affects the application of
advanced technology.
From the perspective of the regional distribution of
China's wastewater treatment plants, they are
mainly concentrated in East China. At the end of
2019, there were 2,471, accounting for about
35.68% of the total number of wastewater
treatment plants in the country; followed by the
southwest region, there were 24.57% of the total
number of wastewater treatment plants in the
country. The distribution of other regions is as
follows.（Figure 8)



11

From the perspective of the distribution of
wastewater treatment plants in specific provinces,
as of 2020, Sichuan Province has the largest
number of wastewater treatment plants in the
country, with 1,215 ， Jiangsu Province and
Chongqing rank second and third with 920 and 747
seats respectively. Other areas are all below
700.(Figure 9)

source: Urban wastewater Treatment Management Information System

In 2020, the number of wastewater treatment
projects reported reached 6,379. From the
perspective of regional division, East China
accounted for the largest proportion, reaching 26%;
followed by Southwest China, accounting for 18%;
the third was East China, accounting for 15%.



12

2.3 China total carbon emission levels and

characteristics of the wastewater treatment

industry
According to research by the Intergovernmental
Panel on Climate Change (IPCC), climate change will
intensify risks associated with water availability and
quality. Moreover, the transport, treatment and use
of both clean water and wastewater are significant
sources of greenhouse gas emissions.
Globally, wastewater treatment plays a decisive role
in controlling water pollution, but it is also an
important source of carbon emissions. At present,
the phenomenon of "high quality effluent based on
high energy consumption and high material
consumption" and the resulting phenomenon of
"reducing drainage pollutants and increasing
emissions of greenhouse gases" seem to be
increasing. It should be noted that on the premise of
obtaining good treatment effects, it is the inevitable
direction for the sustainable development of the
wastewater treatment industry to tap all the
potential to reduce energy consumption and
material consumption, reduce carbon emissions to
the greatest extent and realize low-carbon
wastewater treatment. In view of this, the
wastewater treatment system need to carry out a
comprehensive carbon emission reduction activities.
The carbon dioxide produced in the wastewater
treatment process is mainly in two aspects.

Source: Urban wastewater Treatment Management Information System

First, as a high-energy industry, wastewater
treatment can lead to a large amount of indirect
carbon emissions; secondly, a large amount of CH4
and N2O are generated and emitted during the
wastewater treatment process, which is also an
important carbon emission source. The US EPA
predicts that by 2030, the global emissions of CH4
and N2O from wastewater treatment will exceed
600 million tons and 100 million tons of carbon
dioxide equivalent, accounting for about 4.5% of
total non-carbon dioxide emissions.
Typical process based on China's regional
representative wastewater treatment plant
operation data analysis and actual monitoring,
according to the IPCC methodology and the
methodology research, a preliminary calculation, the
2015 national wastewater treatment to CH4 and
N2O emissions produced by direct carbon emissions
of 25.122 million metric tons of CO2 equivalent, The
indirect carbon emissions generated by power
consumption were 14.016 million tons of CO2
equivalent, and the indirect carbon emissions
generated by flocculant consumption were 709
million tons of CO2 equivalent. In conclusion, the
carbon emission of China's wastewater treatment
industry in 2015 was 39.847 million tons of CO2
equivalent, and the carbon emission equivalent
(carbon emission intensity) per unit of water volume
was 0.78 kg/m3.
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Total greenhouse gas emissions in China last year
were estimated at 13.92 billion tonnes of carbon
dioxide equivalent. The annual growth rate is slightly
lower than the 2010-2019 average of 3% and well
below the average 9.2% increase over 2000-2009,

Source: Urban wastewater Treatment Management Information System

Source: Urban wastewater Treatment Management Information System

Figure 8 shows the total greenhouse gas emissions
of urban wastewater treatment plants in China from
2007 to 2019. During these 10 years, the total
discharge of urban wastewater treatment increased
from 8.4 MtCO2-eq to 31.4 MtCO2-eq, an increase
of 2.7 times.



14

3.1 China carbon neutral target 2060

Global climate change threatens major harm to
human society across the world. A November 2018
report from the Intergovernmental Panel on Climate
Change (IPCC) argued that to avoid extreme harm,
the world must limit global warming to less than
1.5°C. But this is only possible if the whole world
achieves carbon-neutral greenhouse gas emissions
by around mid-century.

China’s welfare is threatened by climate change as
much as other nations. And China’s energy-intensive
development mode for decades has made it a major
emitter of greenhouse gases. In per capital terms,
China’s emissions are in line with the rich developed
economies of Europe, although only 45% of the
United States’ extremely high level. But China’s
sheer scale makes it in absolute terms the world’s
largest emitter, with 9.8 giga-tones of CO2 per
annual accounting for 28% of the global total.

China is in an era of profound change. Over the past
four decades of reform and opening up, China has
made remarkable achievements in economic
development, including rapid growth of GDP,
accelerated urbanization and significant reduction
of poverty population. But at the same time, the
traditional extensive economic growth model has
also led to the exponential growth of the
consumption of resources and energy, pollutants
and carbon emissions, which has brought huge
environmental and climate risks to the society.
China's total energy consumption in 2019 was 4.86
billion tons of standard coal, an increase of about
706% compared with 1980. China's energy-related
carbon emissions are also growing rapidly, with a
total will reach 9.8 billion tons in 2019 (Figure 8),
ranking first in the world.

Source: Rocky Mountain Institute

President Xi Jinping announced at the UN General
Assembly in September 2020 that China will target
carbon neutrality by 2060. This represents a hugely
significant statement of long-term ambition and
priorities. The Government of China has begun to
take steps which would establish low carbon
development and a transition to carbon neutrality as
central features of China’s long term strategy for
sustainable development and prosperity – and to
cement a role for China as a global leader,
economically and politically, For the whole world and
for China itself, it is therefore vital that China has a
strategy to achieve carbon-neutral emissions by
2060.
To achieve carbon-neutral emissions will require the
total decarbonization of electricity generation and
the massive expansion of electricity use, electrifying
as much of the economy as possible. It will also
require an over threefold increase in the production
and use of hydrogen, together with important but
more limited roles for increased bio-energy
production and for carbon capture and either
storage or use. China’s natural resources,
technological prowess, and savings and investment
rates make it possible for these different
technologies to deliver a carbon-neutral economy.
China is ready to taking the action to make carbon

Chapter 3:
Carbon Reduction path and strategies solution for the wastewater sector

Figure 10 Carbon Monitor -China
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neutral by 2060 commitment. Given China’s political
and policy-making context, setting such a target
would itself have a very strong impact, changing the
behavior of state-owned and private firms and
providing a clear framework for subsequent
decisions by multiple powerful government agencies
that have influence over the energy system, such as
the NDRC, NEA, Ministry of Ecology and Environment,
MIIT, and the State-owned Assets Supervision and
Administration Commission.
The precise balance between different
decarbonization routes and energy supply options
will need to reflect evolving technological
possibilities and economic developments over time.
But the scenario presented here shows that it is
possible to achieve carbon-neutral emissions at a
very small cost, with the impact on China’s GDP per
capital and living standards in 2050 unlikely to
exceed 1%. This cost could indeed be lower still, or
even negative, if the very fact of committing to a
carbon-neutral emissions target induced
technological advances and cost reductions not
assumed in our calculations.
The Chinese government has already made
commitments within its nationally determined
contributions to the Paris Agreement to reduce the
carbon intensity of Chinese growth and to ensure
that carbon emissions peak around 2030. More
ambitious targets are now being very clearly be
discussed and additional actions taken. In 2020
Chinese confirmed to become carbon-neutral by
2060 which will necessary to limit the global
temperature rise to well below 2°C and what is
technologically achievable.
Therefor this feasible path to a carbon-neutral and
forceful public policies. Setting a clear national
economy will not be achieved without clear targets
objective to reach carbon-neutral emissions by
2050 is essential to provide a framework. within
which state-owned and private enterprises can
make the investments required. But this long-term
objective must be supported by short-term targets
and investment plans—such as those set out in
China’s forthcoming 14th Five Year Plan—and by
strong policies. These will include:
•Clear policies to support increased investment in

carbon-neutral electricity system, including
generation, transmission, distribution and energy
storage systems;
•A national carbon price system to drive
decarbonization across the whole economy and
particularly in heavy industry;
•Strong regulations to drive the electrification of
surface transport and building heating, and to
ensure ever improving standards of building
insulation;
•Regulations and incentives to support an
increasingly circular economy of materials recycling
and reuse, particularly in the plastics sector;

National Energy Administration NEA, has called for
public comments on its 14th FYP renewable energy
plan, layout the sever priority areas:：

 Guaranteeing energy security through
diversifying the supplies, developing sufficient
storage capacity and infrastructure and
improving logistics;

 Green and Low Carbon development in
support of China’s pledge to peak CO2
emissions before 2030. This could involve
“market-based trading of the rights to use
energy” and carbon emissions;

 Construction of smart energy systems, energy
digitization;

 Coordinated development of energy regions,
optimization of regional supply and demand
with a focus on rural energy reform;

 Energy technology innovation: capacity
building and key core technology innovation
and application]

 Market-oriented reforms
 International cooperation
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•And public support for the development and early
deployment of the new technologies required to
build a carbon-neutral-carbon economy.
China’s political and economic system, which
combines market incentives with strong state ability
to define long- term objectives and support
long-term investments, makes it well placed to put
these policies in place, to achieve carbon-neutral
emissions by 2050, and to gain the economic and
environmental advantages which would result.
Facing a tight timetable and arduous tasks, China
should focus on the promotion of renewable energy,
advance the research and development of energy
conservation technologies and cut carbon emissions,
said Ding, also a national political adviser, adding
that the country's current energy consumption and
carbon emissions remain huge as it is still in a stage
of industrialization.
The outline noted that China will further transform
its energy consumption structure by promoting the
wider use of clean and renewable energy during the
2021-2025 period.
Over the last five years, the share of clean energy
consumption in the country has risen from 19.1% to
24.3%, data by the National Energy Administration
showed.

3.2 CHINA ETS: The layout of national carbon
trading time-line completed

China launched its national emissions trading
scheme (ETS) in 2017 building on the successful
implementation and operation of seven regional ETS
markets8 Companies are yet to begin the full
trading of allowances as of November 2020, but
recent statements by senior Chinese Government
officials confirm that preparations are well advanced,
with trading expected to start soon. and domestic
aviation. China is yet to announce the CO2 emission
reduction targets for the ETS. It is important to set
CO2 emissions targets for the ETS Initially, China’s
national ETS will cover the power sector but work is
reporting and national standards for carbon
emission accounting have been published. for
expanding to additional sectors including chemicals,
steel, concrete, nonferrous metals, paper, to align

carbon pricing policy with China’s overall climate
governance and targets.
So far, 24 industry guidelines for carbon emission
China has promoted the promulgation of the
Provisional Regulations on the Administration of
Carbon Emission Trading and other relevant
regulations and policies on the carbon market,
promoted the construction of a national carbon
emission registration and trading system, and
carried out capacity building for the carbon market.
By August 2020, the carbon markets of the pilot
provinces and cities had covered nearly 3,000 key
emitters, with a cumulative quota turnover of about
406 million tons of carbon dioxide equivalent and a
turnover of about 9.28 billion yuan.
The National Climate Change Adaptation Strategy
defines the national climate change principles,
objectives, priorities and relevant measures in key
areas by 2020. At present, China is carrying out an
assessment, organizing the preparation of <the
National Climate Change Adaptation Strategy 2035>
clarifying the goals and tasks of China's adaptation
to climate change by 2035, and organizing the
integration of adaptation to climate change with
scientific development, infrastructure construction
and poverty eradication, so as to build a new model
of adaptation to climate change.
2016-2020 is the first stage of China's carbon
market. The participating enterprises cover
petrochemical, chemical, building materials, iron
and steel, nonferrous metals, paper-making, electric
power and aviation industries. According to the
requirements of the State Council, the quota of new
energy vehicles will also be included in the
management of the carbon market. In the eight
major industries, enterprises that consume 10,000
tons of standard coal and average 10,000 tons of
standard coal in three years must join.
After 2020 is the second stage of the national
carbon market, namely the improvement and
expansion stage, expanding the scope of
participating enterprises and trading products, and
developing diversified trading mode. After 2020,
China will gradually reduce the market access
threshold, and will work together through quota and
carbon tax to make the carbon pricing system cover
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all enterprises, which is the national goal.
China should consider a valuation system that
makes reliance on heavy carbon use costlier in
order to encourage green development, according to
a senior national political adviser and senior
economist.Such a system would make clear local
governments' responsibilities and the economic
benefits of further adopting low-carbon energy.

As of April 30th 2018, 222 million tons of
allowances had been traded in the primary and
secondary markets, with a value of CNY 5 billion
(Figure 10). The regional markets can be divided

A valuation system would help discourage local
governments from involvement in high-carbon
development projects. When calculating the costs of
China's economic development, environmental
concerns such as pollution and carbon emissions
are not considered, A valuation system would switch
the focus away from industrialization to green
development.

into three groups by transaction volume and value
from the highest to the lowest: Guangdong, Hubei,
henzhen, Shanghai,and Beijing, Tianjin, Chongqing,
and Fujian.

Figure 11 The layout of national carbon trading time-line

Source: National Development and Reform Commission, general office of Ministry of ecological environment

Figure 12 Trading volume and value of primary and secondary market in pilots (million tons/CNY).

Source: National Development and Reform Commission
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4.1 Carbon emission reduction potential of
China's wastewater treatment industry

Based on the above analysis, with the continuous
increase in urban population and the continuous
increase in drainage and sludge production, the
proportion of China’s wastewater industry carbon
emissions in total social carbon emissions is
expected to increase significantly from 2% in 2015
or even exceed 4%. Carbon reduction potential
includes Realistic Achievable Potential (RAP) and
Maximum Achievable Potential (RPP). The former
refers to the potential that can be tapped under the
current technical and economic conditions, and the
latter refers to the potential that can be tapped
under the current technical and economic
conditions. The potential that the foreseen
technological and economic progress can tap in the
future.
First of all, the most direct way to reduce
greenhouse gas emissions in the wastewater
treatment industry is to improve the overall energy
efficiency of wastewater treatment. At present,
water pumps in wastewater lifting pumping stations
in China generally have unreasonable grading, large
head, no frequency conversion device and
automatic marshalling control. According to
international experience and domestic successful
transformation cases, the use of high-efficiency
electromechanical equipment, strengthening of load
management and The establishment of a demand
response mechanism and other paths can achieve a
reduction potential of 20% to 50%. For mixing and
mixing units, there are common phenomena such as
low mechanical efficiency of the agitator, large
power input, and excessive mixing. According to
international experience and domestic successful
transformation cases, through the use of
high-efficiency electromechanical equipment,
strengthening of load management and

establishment of demand response mechanisms,
etc. A reduction potential of 20% to 40% can be
achieved. Regarding the aeration system, the blower
outlet pressure is too high, the aerator efficiency is
low, and the aeration control system is not installed.
According to the international experience and the
domestic successful transformation experience,
through the use of high-efficiency electromechanical
equipment, strengthen the load management and
establishment Paths such as demand response
mechanisms can achieve a reduction potential of
20% to 30%. For the sludge dewatering unit, there is
only a self-controlled dissolving device, and there is
no dosing control system at present. According to
international experience and domestic successful
transformation experience, it can be achieved by
adopting high-efficiency electronically equipment,
strengthening load management, and establishing a
demand response mechanism. 20%—30% reduction
potential. In summary, on the basis of 2015, by
improving the overall energy efficiency of
wastewater treatment, the actual available potential
that can be tapped for every 10,000 tons of
wastewater treated is 284.9-509.2 tons of carbon
dioxide equivalent.
The energy conversion rate of traditional anaerobic
digestion technology is 30-40%, while advanced
anaerobic digestion technology can be increased to
50-60%. Advanced anaerobic digestion technology
includes high temperature anaerobic digestion,
temperature graded anaerobic digestion (TPAD),
acid-gas two-phase anaerobic digestion and delayed
anaerobic digestion.
The use of traditional anaerobic digestion
technology can enable the wastewater treatment
plant to achieve a 20-30% energy self-sufficiency
rate. The combined use of pretreatment, advanced
anaerobic digestion, turbine engines or fuel cells,
and combined heat and power (CHP) technologies is
expected to make wastewater The treatment
achieves a 30-50% energy self-sufficiency rate, and

Chapter 4:
Carbon Reduction path and strategies solution for the wastewater sector
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greatly reduces indirect carbon emissions, and also
reduces direct emissions caused by methane
production and dissipation.
First, as a high-energy industry, wastewater
treatment can lead to a large amount of indirect
carbon emissions; secondly, a large amount of CH4

and N2O are generated and emitted during the
wastewater treatment process, which is also an
important carbon emission source.
Secondly, wastewater contains a lot of energy.

4.2 wastewater treatment industry from WWTP
to WRRF

Wastewater treatment carbon emissions include
indirect emissions and direct emissions. wastewater
treatment is a relatively small industry in society, but
it is an energy-intensive industry. The electricity
consumption of the wastewater treatment industry
in the United States, Germany, Japan and other
countries accounts for about 1% of the total
electricity consumption of the whole society. High
theoretically many times the energy required to treat
After the wastewater is processed, most of the

energy in it is transferred to the sludge, so there is
great potential to develop and recover the energy in
the sludge. The energy conversion of sludge is
mainly concentrated in the anaerobic direction. The
anaerobic energy conversion of sludge includes
three technical paths of ethanol production by
anaerobic fermentation, hydrogen production by
anaerobic fermentation, and methane production by
anaerobic digestion.(figure 13)

energy consumption leads to a large amount of
indirect carbon emissions. The wastewater
treatment process will produce and dissipate a large
amount of CH4 and N2O, which is an important direct
carbon emission source. According to the 2014
European Statistics Report of the European
Statistics Office, the waste treatment industry
composed of wastewater treatment and solid waste
treatment is the fifth largest carbon emission
industry, accounting for 3.3% of the total carbon
emissions of the whole society. The US EPA
statistics predict that the emissions of CH4 and N2O
in the global wastewater industry in 2015 will be

Figure 13 Diagram of proportion of sludge treatment technology
in China in 2018

Source: Urban wastewater Treatment Management Information System
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540 million tons and 90 million tons of CO2

equivalent, respectively. It is predicted that they will
reach 565 million tons and 94 million tons of CO2

equivalent in 2020, and will exceed 6 million tons in
2030. 100 million tons and 100 million tons of CO2

equivalent, accounting for about 4.5% of total
non-CO2 emissions. In general, the carbon emissions
of the wastewater treatment industry account for 1%
to 2% of the total emissions of the whole society.
China's wastewater treatment industry has
obvious regional characteristics of carbon emissions
(Figure 14). Among the five major regions of South
China, East China, Northeast China, North China,
and Northwest China, the carbon emissions intensity
of North China is twice that of South China as high

Compared with industries such as energy,
construction, and transportation, wastewater
treatment has low emission reduction costs and
great carbon reduction benefits. The concept of
water resources recovery facilities (WRRFs) has
gained more attention as a more sustainable
substitute for the conventional activated
sludge-based wastewater treatment plant
(CAS-WWTPs). For more than a century, conventional
activated sludge (CAS) has been the most common
treatment.More than 57.8% of wastewater
treatment plants in China have adopted CAS
technology to implement Grade A and higher water
treatment standards.

as 1.13 kg/m3. The intensity of carbon emissions is
closely related to the concentration of wastewater .
Regarding greenhouse gas emissions per unite
water (tons of water) treated, there is a significant
difference in emission intensity between the north
and south of China. The emission intensity in the
north is significantly higher than that in the south,
and this difference has been maintained for 10
years. Research and analysis of the high discharge
intensity in northern regions are due to the following
two reasons: one is the relatively high concentration
of influence pollutants from wastewater treatment
plants in northern regions; second, the unit water
and electricity consumption of wastewater
treatment plants in northern regions is relatively
high, so indirect emissions also higher.

In preference, the concept of water resources
recovery facility (WRRF) was tabled. In
WRRFs,wastewater is perceived as a latent source
of energy and resources that are targeted to be
recoveredwithin the facility. Here, it is worth pointing
out that WRRFs are still meant to treat the received
wastewater and meet the effluent discharge
standards for different pollutants as the top priority.
However, the objective is to do so in a sustainable
and economically viable approach. However, in the
context of China's goal to be carbon neutral by 2060,
a mode shift from WWTP to WRRFS will become a
viable technical means and implementation path.

Figure 14 2015 Carbon emission intensity of wastewater plant
in China five major regions (kg CO2e/m3 )

Source: Ministry of Housing And Urban- Rural Development
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Source: International Water Association
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5.1 Urban population concentration increases
greenhouse gas emissions from wastewater
treatment

The high number of people concentrated in relatively
small geographic areas requires us to be more
creative about how we use and protect our natural
resources; and how we reuse them so that we
minimize the required inputs to our cities in terms of
flows of water as well as other materials and wastes.
In addition, climate change is impacting how we
evaluate water-related risks in terms of flooding or
future available freshwater resources. The need to
plan around uncertain future resources requires
many cities to evolve towards systems that minimize
the inputs, even for cities without rapid population
growth.
Just like many ecosystems on earth, we are
transitioning to being an urban “mature ecosystem”,
where all wastes are reused and dependencies are
minimal. Our urban metabolism needs to evolve to
provide these necessary characteristics of resilience.
To achieve this new balance, we need to foster
principles and policies that create virtuous loops, so
that our cities move towards circular systems. We
need our water services to become “regenerative”,
so that they protect the quality and quantify of water

resources for future generations and are efficient in
their use and production of energy and materials.
Regenerative water services apply the 5-Rs
principles: Reduce the amounts used; Reuse the
water for different usages with fit for purpose quality;
Recycle or “up-cycle” materials such as nutrients or
organic matter; Recover the energy whether it is
heat, organic energy from used water, or hydraulic
energy; and last but not least Replenish the
surrounding environment by discharging only small
amounts that can be eliminated or absorbed by the
natural environment.
With the annual growth of China's urban population
and urbanization rate, it brings both challenges and
opportunities to the urban wastewater treatment
market. In 2019, China's urban population was
about 848 million, up 2.05% year on year. In the
same year, China's urbanization rate exceeded 60%
for the first time. Expanding water treatment globally
is not only a key enabler for creating a better world
for humankind. Water treatment can also contribute
to fighting climate change and reduced CO2/GHG
emission; the term ‘greenhouse gases’ (GHG) in this
blog refers to all 3 components. Typically, the key
components in water treatment emissions are
methane (CH4), nitrous oxide (N2O) and CO2.
CO2 results from the energy consumed.

Chapter 5
Carbon footprint from wastewater transmission energy use

Source: National Bureau of Statistics of China
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Only about 20% of all wastewater globally is treated.
In other words, wastewater for 6 billion people
remains untreated. Untreated wastewater released
into the environment generates a GHG footprint
roughly 3 times that of the GHG footprint when the
same wastewater is treated in a traditional
wastewater treatment plant (WWTP).
The UN Sustainable Development Goal 6.2 aims to
increase the level of wastewater treatment from
today’s level of 20% of all wastewater generated
globally, to 60% in 2030. Achieving this would bring
vast health improvements. Additionally, it would
reduce the GHG load, since the GHG effect of
releasing untreated wastewater into the surrounding
environment is far more detrimental than the GHG
effect of additional energy consumption due to new
WWTPs.

5.2 The improvement of water quality and
wastewater treatment rate accelerates the
emission of greenhouse gases
In 2018, the production of dry sludge from
municipal wastewater treatment plants in my
country was 11.76 million tons (dry weight, Figure
16), and the amount of sludge per ton (80%
moisture content) was 0.55 kg/m3. The disposal
volume of dry sludge is 11.29 million tons, and the
disposal rate of urban dry sludge has been above
90% in recent years. In

2019, the amount of dry sludge produced by urban
wastewater treatment plants was about 12.32
million tons, and the amount of dry sludge treated
was about 11.82 million tons. China's sludge
production varies by region. Guangdong, Jiangsu,
Shandong and Zhejiang are the four provinces with
the largest sludge production. The yield of sludge
per ton of water is generally high in the northern
region. among which the yield of sludge per ton of
water in Gansu is the highest, reaching 1.02 kg/m3.
Beijing followed with 0.94 kg/m3; Ningxia also has a
high yield of tons of water sludge, reaching 0.93
kg/m3. This is mainly due to the very high in fluent
COD concentration in the province. The lower
tonnage of water sludge production in the southern
region may be due to the fact that the region is rich
in water resources and has a lower concentration of
in fluent pollutants.
At the same time, along with the low sludge disposal
rate, China's effluent standards are also increasing,
and it is certain that this has increased energy
consumption to some extent： from 2007 to 2016,
the power consumption per ton of water in the
municipal wastewater industry has increased rapidly
from 0.235 kWh/m3 to 0.283 kWh/m3.
Correspondingly, the energy consumption of
wastewater treatment plants has also increased
year by year. In 2016, the total electricity
consumption of wastewater treatment plants
reached 153.5 billion KWh, 3 times that of 2007.

Figure 16 Urban dry sludge production and disposal status (unit: million tons)

Source: Ministry of Housing And Urban- Rural Development

https://sustainabledevelopment.un.org/sdg6
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The Monte Carlo simulation method was used to
analyze the activity level data of pollutant emission
and reduction in water and re-calibrate the emission
factors of different greenhouse gases. On this basis,
the greenhouse gas emissions in the process of
China's municipal wastewater management from
2007 to 2016 were analyzed. The results show that
the greenhouse gas emissions of China's municipal
wastewater industry have increased, reaching 54.14
million tons of carbon dioxide equivalent in 2016.
During the same period, the carbon emissions of the
entire wastewater treatment industry were about
197 million tons of CO2, accounting for 1.71% of the
country's total emissions, indicating that the carbon
footprint of China's wastewater industry cannot be
ignored. There are carbon emissions at all stages of
the wastewater treatment process, among which the
wastewater treatment plant is the most important
emission unit (contributing 60% of the emissions),
followed by the sludge disposal unit (contributing
21% of the emissions).

5.3 Rural wastewater treatment, an area where
greenhouse gas emissions cannot be ignored

There is a big gap in wastewater treatment capacity
between China urban and rural areas. In 2017, the
rural wastewater treatment rate was less than 50%.
Among them, the wastewater treatment rates of the

organized towns and townships were 49.35% and
17.19%, while the urban and county wastewater
treatment rates were 94.54% and 90.21% in the
same period. According to the “Thirteenth Five-Year
Plan for the Comprehensive Improvement of Rural
Environment”, the treatment rate of rural domestic
wastewater at the end of the “Thirteenth Five-Year
Plan” is required to be greater than or equal to 60%,
and the market space is relatively large. From the
perspective of the number and processing capacity
of wastewater treatment plants, in 2018, there were
5,048 wastewater treatment plants in organic towns
nationwide, while only 865 were in township
wastewater treatment plants; the wastewater
treatment plants in organic towns had a processing
capacity of 17.88 million cubic meters per day. The
wastewater treatment plant has a processing
capacity of only 430,000 cubic meters per day.
China Rural Water Supply worrying safety, emissions
increased year by year, far below the urban
wastewater treatment coverage. The countryside
occupies an important strategic position in my
country’s dual urban-rural economic structure. In the
future, in the fields of rural drinking water safety and
wastewater treatment, a series of policy support and
financial support such as China’s “beautiful
countryside” will be greatly improved. Rural
wastewater treatment The market is expected to
usher in historic development opportunities.

Source: Ministry of Housing And Urban- Rural Development
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