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SPECIFICATION
METHOD AND APPARATUS FOR PROCESSING CARBON EMISSION REDUCTION
DATA, AND COMPUTER READABLE STORAGE MEDIUM
Technical Field

The present disclosure relates to the technical field of computers, and more specifically, to a
method and an apparatus for processing carbon emission reduction data, and a computer readable
storage medium.

Background

Greenhouse gases are some gases in the atmosphere that can absorb solar radiation reflected
from the ground and re-emit the radiation. Carbon emission is an abbreviation for greenhouse gas
emission. The most important gas in greenhouse gases is carbon dioxide, so the term Carbon is
used as a representative. According to current research, greenhouse gases will cause the earth’s
surface temperature to rise, which will have an impact and harm on the environment and climate.
Therefore, how to control carbon emission and how to reduce the carbon emission through
emission reduction technologies have become one of the most important environmental protection
topics at present.

In order to control global or national carbon emissions, the current method usually adopted is
that international organizations or national institutions of various countries allocate carbon
emission credits or specify carbon emission reduction targets to energy-consuming corporate users.
Corporate users whose actual carbon emission exceeds their emission quotas will not be able to
continue production. For example, in China, relevant national authorities have chaired and
approved China Certified Emission Reduction (CCER) for projects or corporate users that
implement carbon emission reduction. The corporate users can, for example, implement new
energy terminal projects to reduce greenhouse gases so as to obtain the corresponding quantity of
CCER. Corporate users with excessive carbon emission can obtain corresponding carbon emission

credits from corporate users who implement carbon emission reduction activities in some way to
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continue production. However, these existing solutions are usually aimed at enterprise-level users,
and it is difficult to calculate users’ carbon emissions or emission reductions.
Summary of the Invention

Embodiments of the present disclosure provide a data processing solution.

In a first aspect of the present disclosure, a method for processing carbon emission reduction
data is provided. The method includes: determining a target smart contract matching an attribute
of an object carrying out a carbon emission reduction activity; determining a carbon emission
reduction equivalent corresponding to the object based on the target smart contract and carbon
activity data corresponding to the carbon emission reduction activity; and sending the carbon
emission reduction equivalent to a node of a blockchain platform to store the carbon emission
reduction equivalent in a first account associated with a corporate user on the blockchain platform.

In a second aspect of the present disclosure, an electronic apparatus for processing carbon
emission reduction data is provided. The electronic apparatus for processing carbon emission
reduction data includes one or more processors; and a storage device configured to store one or
more programs, wherein the one or more programs, when executed by the one or more processors,
cause the one or more processors to implement the method according to the first aspect of the
present disclosure.

In a third aspect of the present disclosure, a computer readable storage medium is provided.
The computer readable storage medium stores a computer program thereon, and the program, when
executed by a processor, implements the method according to the first aspect of the present
disclosure.

The Summary of the Invention part is provided to introduce the selection of concepts in a
simplified form, which will be further described in the Detailed Description below. The Summary
of the Invention part is neither intended to identify key features or main features of the present
disclosure, nor intended to limit the scope of the present disclosure.

Description of the Drawings

The above and other objectives, features, and advantages of the present disclosure will become
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more apparent by describing example embodiments of the present disclosure in more detail with
reference to the accompanying drawings. In the example embodiments of the present disclosure,
the same reference numerals generally represent the same members.

FIG. 1 shows a schematic diagram of a system capable of implementing some embodiments of
the present disclosure;

FIG. 2 shows a flow chart of a method for processing carbon emission reduction data according
to the embodiments of the present disclosure;

FIG. 3 shows a flow chart of a carbon currency issuing method according to the embodiments
of the present disclosure;

FIG. 4 shows a flow chart of a carbon currency cancellation method according to the
embodiments of the present disclosure;

FIG. 5 shows a flow chart of a method for issuing corporate carbon currency to an individual
user according to the embodiments of the present disclosure;

FIG. 6 schematically shows a block diagram of an electronic apparatus for processing carbon
emission reduction data suitable for implementing the embodiments of the present disclosure.

In the accompanying drawings, the same or corresponding numerals represent the same or
corresponding parts.
Detailed Description

Preferred embodiments of the present disclosure will be described in more detail below with
reference to the accompanying drawings. Although the preferred embodiments of the present
disclosure are shown in the accompanying drawings, it should be understood that the present
disclosure can be implemented in various forms and should not be limited to the embodiments set
forth herein. Rather, these embodiments are provided so that the present disclosure will be more
thorough and complete, and will be able to fully convey the scope of the present disclosure to those
skilled in the art.

As used herein, the term “comprising” and the variations thereof mean open inclusion, i.e.,

“including but not limited to.” Unless specifically stated, the term “or” means “and/or.” The term
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“based on” means “based at least in part on.” The terms “an example embodiment” and “an
embodiment” indicate “at least one example embodiment.” The term ‘“another embodiment”

99 ¢¢

indicates “at least one additional embodiment.” The terms “first,” “second,” and the like may refer
to different or identical objects. Other explicit and implicit definitions may also be included below.

As described above, in order to control global or national carbon emissions, in China, relevant
national authorities have chaired and approved China Certified Emission Reduction (CCER) for
projects or corporate users that implement carbon emission reduction. The corporate users can, for
example, implement new energy terminal projects to reduce greenhouse gases so as to obtain the
corresponding quantity of CCER. Corporate users with excessive carbon emission can obtain
corresponding carbon emission credits from corporate users who implement carbon emission
reduction activities in some way to continue production.

However, these existing solutions are usually aimed at enterprise-level users, and it is difficult
to calculate users’ carbon emissions or emission reductions. In this way, carbon emission
reductions generated when individual users use some energy-saving tools (for example, new
energy vehicles, energy-saving home appliances, etc.) or services (for example, services for
recovering of second-hand items, services for garbage sorting, etc.) are difficult to include in a
carbon emission reduction ecological platform to be certified, managed and traded as carbon
emission reduction resources. As a result, a large quantity of carbon emission reduction resources
are idle and wasted, which is not conducive to the improvement of the enthusiasm of individual
users and corporate users (for example, new energy terminal manufacturers, corporate users that
provide second-hand item recycling services, etc.) to participate in carbon emission reduction
activities.

On the other hand, with the improvement of living standards, such as the increase in the number
of personal cars, the increase and popularization of home appliances, and the acceleration of the
replacement of various living materials, the carbon emission generated by personal life is
increasing, this part of carbon emission is gradually becoming a non-negligible part of global

carbon emission, with huge potential value.
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Therefore, how to quantify the carbon emission reduction activities of individual users to
generate value so that the individual users can benefit from their carbon emission reduction
activities has become a problem worthy of study.

In order to solve the above-mentioned problems and other potential problems, an exemplary
embodiment of the present disclosure proposes a data processing solution. In that solution, a target
smart contract matching an attribute of an object carrying out a carbon emission reduction activity
is determined first, then a carbon emission reduction equivalent corresponding to the object is
determined based on the target smart contract and carbon activity data corresponding to the carbon
emission reduction activity, and afterwards, the carbon emission reduction equivalent is sent to a
node of a blockchain platform to be stored in a first account associated with a corporate user on
the blockchain platform. By using this solution, a carbon emission or an emission reduction of a
user can be effectively and accurately calculated.

FIG. 1 shows a schematic diagram of system 100 capable of implementing some embodiments
of the present disclosure. As shown in FIG. 1, system 100 includes object 110 carrying out a carbon
emission reduction activity, business system 120, and blockchain platform 130. Object 110
carrying out a carbon emission reduction activity includes multiple types of objects 112, 114, 116,
and 118 (for ease of description, they are collectively or individually referred to as object 110
hereinafter). Blockchain platform 130 may include a plurality of blockchain nodes 140-1, 140-2,
and 140-3 (for ease of description, they are collectively or individually referred to as blockchain
node 140 hereinafter).

As shown in FIG. 1, according to different application scenarios, object 110 carrying out a
carbon emission reduction activity may be, for example, transportation apparatus 112 (such as a
new energy vehicle), energy-saving home appliance 114, recovered item 116, and recycled item
118 (that is, second-hand items that are recycled for secondary use), etc.

Transportation apparatus 112 may be, for example, battery electric vehicle (BEV) 112-1,
hybrid electric vehicle (HEV) 112-2, and shared bicycle 112-3, etc. BEV 112-1 supplies power to

an electric motor through a battery which is fully charged beforehand, and then the electric motor
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drives the vehicle, while battery power is supplemented by an external power source. HEV 112-2
is a vehicle that includes an internal combustion engine and one or more electric motors. Each
transportation apparatus 112 corresponds to a unique identifier, and the identifier includes an ID
that uniquely identifies transportation apparatus 112. The ID is, for example, a frame number of
transportation apparatus 112, or a combination of the frame number and an engine number of
transportation apparatus 112.

In some embodiments, transportation apparatus 112 may be configured with vehicle-mounted
module 115, which is, for example, a vehicle-mounted intelligent terminal apparatus with a
wireless communication function, for dynamic monitoring and management of running vehicles.
The vehicle-mounted intelligent terminal apparatus can record and send data such as the ID and
carbon activity data (such as mileage, fuel consumption, and power consumption) of transportation
apparatus 112. In some embodiments, vehicle-mounted module 115 may also send the recorded
ID and carbon activity data of the transportation apparatus via wireless communication device 117.
For example, after individual user 113-1 uses transportation apparatus 112-2, transportation
apparatus 112-2 may further send the ID and carbon activity data recorded by vehicle-mounted
module 115 to business system 120 via a network.

In some embodiments, the ID and carbon activity data of transportation apparatus 112 are sent
via a mobile terminal of an individual user. Taking shared bicycle 112-3 as an example, after
individual user 113-2 uses shared bicycle 112-3, mobile terminal 119 owned by individual user
113-2 who uses shared bicycle 112-3 can obtain an ID (such as a frame number) and carbon activity
data (such as mileage) of the shared bicycle via a loaded application, and send the ID and the
carbon activity data to business system 120.

Similarly, energy-saving home appliance 114 may include various types of energy-saving
home appliances, such as air conditioners, washing machines, refrigerators, and so on. Herein,
energy-saving home appliance 114 may be a home appliance configured with a wired or wireless
communication module. For example, energy-saving home appliance 114 may be a home

appliance with an Internet of Things (IoT) function. In addition, each energy-saving home
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appliance 114 may be assigned with or have an identifier (ID) that is unique in entire system 100
in any other manner. Energy-saving home appliance 114 can record its carbon activity data (such
as power consumption) under various working conditions, and send the carbon activity data and
the ID of energy-saving home appliance 114 to business system 120 through its communication
module.

Both item 116 and item 118 can include paper products, plastic products, glass products, metal
products, home appliances, etc. The main difference between item 116 and item 118 is that after
recovered, item 116 is processed (such as destroyed), and after recovered, item 118 is recycled
again. For example, for an old book, if it is recovered as a second-hand book for sale or otherwise
circulated to other users for use, the old book is considered as item 118. On the contrary, if the old
book is recovered and then destroyed, the old book is considered as item 116.

Item 116 and item 118 usually do not have the ability to communicate with business system
120, but through a system of a mechanism that performs recovery of item 116 and item 118 (such
as system 1162 configured to recover item 116 and system 1182 configured to recover item 118 as
shown in FIG. 1) to record corresponding carbon activity data, such as the number or weight of
recovered paper products, the weight or quantity of recovered plastic or metal products, and the
type or quantity of recovered home appliances. Those skilled in the art can understand that the
carbon activity data is not limited to those listed here, but may also include various other possible
data related to carbon emission reduction. System 1162 or 1182 can send the carbon activity data
generated by recovered item 116 or 118 and the ID of the user who executes item 116 or 118 (that
is, an owner of item 116 or 118, for example, aforementioned user 113-1 or 113-2) or an ID of
system 1162 or 1182 to business system 120 together.

In addition, since item 116 and item 118 can be classes of the same item in different application
scenarios, such classification information of the same item (that is, whether it is an item to be
recovered or an item to be recycled) can also be sent to business system 120 together. In this way,
business system 120 can match different models to calculate carbon emission reduction

equivalents.
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After obtaining these data, business system 120 will process them to generate carbon emission
reduction equivalent 150, as described below with reference to FIG. 2. As shown in FIG. 1,
business system 120 may send generated carbon emission reduction equivalent 150 to node 140 of
blockchain platform 130.

Each blockchain node 140 may be deployed with multiple smart contracts. FIG. 1 shows two
smart contracts 142 and 144 deployed on blockchain node 140.

Those skilled in the art can understand that the division of business system 120 and blockchain
platform 130 shown in FIG. 1 is a logical division. In fact, blockchain platform 130 may be
physically a part of business system 120 or vice versa. In other words, business system 120 and
blockchain platform 130 may be logically or physically implemented as a whole.

FIG. 2 shows a flow chart of method 200 for processing carbon emission reduction data
according to the embodiments of the present disclosure. It should be understood that method 200
may further include an additional action that is not shown and/or may omit an action that is shown.
The scope of the present disclosure is not limited in this regard. For ease of description, method
200 is described with reference to FIG. 1. FIG. 1 shows only one exemplary system that can
implement the embodiments of the present disclosure. It should be understood that the system that
can implement the embodiments of the present disclosure is not limited to the form shown in FIG.
1, but may include more or fewer or different components.

At 210, business system 120 may determine a target smart contract matching an attribute of
object 110 carrying out a carbon emission reduction activity.

As mentioned above, according to different scenarios, object 110 may be transportation
apparatus 112 (such as a new energy vehicle), energy-saving home appliance 114, recovered item
116, and recycled item 118 (that is, second-hand items that are recycled for secondary use), etc.

In some embodiments, an individual user may drive transportation apparatus 112 and use
energy-saving home appliance 114 to cause transportation apparatus 112 or energy-saving home
appliance 114 to produce carbon emission reduction activities. In one example, after an individual

user uses transportation apparatus 112 (for example, an electric vehicle), business system 120 may
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obtain relevant data of the individual user’s current use of transportation apparatus 112, such as
identification data and carbon activity data of transportation apparatus 112. The obtained
identification data may be an identifier corresponding to transportation apparatus 112. The
identifier may be, for example, a frame number of transportation apparatus 112, or a combination
of the frame number and an engine number of transportation apparatus 112.

The obtained carbon activity data may be, for example, carbon consumption or carbon emission
reduction activity data of the object. Specifically, according to different application scenarios, the
carbon activity data may include, for example, the mileage of the transportation apparatus, the
quantity of fuel consumed in transportation, the electricity consumed by running of the
transportation apparatus or the operation of the home appliance, the electricity and/or fuel
consumed by processing recovered items, and the like.

In some embodiments, business system 120 may obtain the identification data and the carbon
activity data through a local storage apparatus (not shown), a vehicle-mounted module of the
transportation apparatus, a communication module of energy-saving home appliance 114, or an
application of a mobile terminal of a user related to the object.

In some embodiments, business system 120 may determine whether the obtained identifier of
object 110 belongs to a predetermined identifier set. The predetermined identifier set is, for
example, object 110 (for example, a specific type of transportation apparatus 112 or energy-saving
home appliance 114, etc.) that has been reviewed and verified in advance by a third-party authority.
When it is determined that the identifier of object 110 belongs to the predetermined identifier set,
the attribute corresponding to object 110 may be obtained based on the identifier, and then the
target smart contract may be determined based on the obtained attribute.

In some embodiments, the attribute may be a type of object 110. Taking transportation
apparatus 112 as an example, transportation apparatus 112 may include an electric transportation
apparatus and a hybrid transportation apparatus. Or, for energy-saving home appliance 114, the
attribute may be a type (for example, an air conditioner, a washing machine, a refrigerator, etc.),

model (for example, a washing machine with washing capacity of 6 kg, 8 kg or 10 kg), and
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operating mode (for example, a washing machine usually has a standard mode, a mixed mode, a
fast washing mode and a wool degreasing mode, etc.) of the home appliance. Since different
regions may have different emission reference situations, the attribute of object 110 may also
indicate a region where the carbon activity is generated. In other embodiments, in the application
scenario of item recovery and item recycling, the attribute may be a type (for example, a paper
product, a plastic product, a glass product, a metal product, various home appliances, etc.) and
classification information (recovered or recycled) of the item.

The target smart contract is used to convert the carbon activity data into the carbon emission
reduction equivalent. Taking transportation apparatus 112 as an example, different types of
transportation apparatuses have differences in many factors such as displacement, power,
passenger capacity, and load capacity. For energy-saving home appliance 114, different types of
home appliances or different models or different operating modes of the same type of home
appliance correspond to different power consumption. The above-mentioned factors often affect
the calculation relationship of the carbon emission reduction equivalent. Therefore, corresponding
target smart contracts can match different attributes of object 110.

In some embodiments, business system 120 may store a correspondence between various
candidate smart contracts and keywords, and determine a candidate smart contract matching object
110 as the target smart contract according to the correspondence. Here, the keywords may
correspond to one attribute or a combination of multiple attributes of object 110. For example, in
the case where object 110 is energy-saving home appliance 114, the keyword may be set to the
type of energy-saving home appliance 114 (such as an air conditioner, a refrigerator, a washing
machine, etc.), or may be set to a combination of any of the type and model (such as a washing
machine with washing capacity of 6 kg, 8 kg, or 10 kg), an operating mode (such as a standard
mode, a mixed mode, a fast mode, etc. of a washing machine) and other attributes. For example,
in the case where the keyword is the type of energy-saving home appliance 114, a candidate smart
contract matching the type of object 110 may be selected from the candidate smart contracts as the

target smart contract. For example, in the case where the keyword is a combination of the type and
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the model of energy-saving home appliance 114, a candidate smart contract matching the type and
the model of object 110 simultaneously may be selected from the candidate smart contracts as the
target smart contract.

Of course, those skilled in the art can understand that the settings of the keywords and the
candidate smart contracts may vary depending on the implementation complexity of the system or
different application scenarios.

At 220, business system 120 may determine a carbon emission reduction equivalent
corresponding to object 110 based on the target smart contract and carbon activity data
corresponding to the carbon emission reduction activity. In some embodiments, the carbon
emission reduction equivalent may be determined based on a reference emission and an actual
carbon emission.

The following will respectively introduce how to determine the reference emission and the
actual emission so as to determine the carbon emission reduction equivalent in four different
scenarios of transportation apparatus 112, energy-saving home appliance 114, an item recovery
service and an item recycling service.

Scenario 1: the scenario of the transportation apparatus:

In some embodiments, as shown in FIG. 1, object 110 may be transportation apparatus 112.
Business system 120 may determine the reference emission based on a reference emission
relationship associated with the target smart contract, where the reference emission relationship is
generated according to a predefined emission standard. In some embodiments, in order to calculate
the reference emission of the transportation apparatus, business system 120 may, for example, use
emission of a transportation apparatus (hereinafter, collectively referred to as a reference
transportation apparatus typei) having the same or similar attributes (for example, the same type
or the same or similar model, etc.) with transportation apparatus 112 as the reference emission
relationship, and then calculate the reference emission of transportation apparatus 112. For
example, business system 120 may calculate the reference emission (also referred to as BE) of

transportation apparatus 112 based on the following formula:
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BE, = EFg,;, * DD, * 10712
(1)

where BE) represents a reference emission (gCO2) within a to-be-calculated time period (y);
EFBLiy represents an emission factor (gCO2/km) of a reference transportation apparatus type i
within the to-be-calculated time period (y); DD;y represents a running distance (km) of a project
transportation apparatus type i (i.e., current transportation apparatus 112) within the to-be-
calculated time period (y). where:

EFBL,i,y = SFCl * NCVBL,i * EFBL,i
(2)

SFCi represents fuel quantity consumed per unit distance (i.e., fuel consumption rate) of the
reference transportation apparatus type i, where its unit may be g/km; NCVpL: represents a net
heating value (J/g) of fuel consumption of the reference transportation apparatus type i; EFpL,i
represents an emission factor (gCO2/TJ) of fuel consumption of the reference transportation
apparatus type i.

In addition, the technical improvement of the reference transportation apparatus type i may also
be considered when calculating the emission factor EFsy,iy. In this case, the emission factor EFsL iy
of the reference transportation apparatus type i may be expressed as:

EFBL,i,y = SFCl * NCVBL,i * EFBL,i * IRt
3)

where /R: represents a reference transportation apparatus technical improvement factor of the ¢
year. The technical improvement factor is usually measured in a calendar year. In one instance of
the present invention, the technical improvement factor of all reference transportation apparatus
types may be set to a default value 0.99. In other instances, the factor can also be adjusted according
to the actual technical improvement. In this way, this solution can not only be applied to the
situation of a fixed reference emission relationship, but also use a variable reference emission
relationship according to time or according to the technical improvement of the reference
transportation apparatus.

In some embodiments, business system 120 may also determine the actual emission based on
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a predetermined emission relationship related to the attribute of object 110. Then the carbon
emission reduction equivalent is determined based on both the reference emission and the actual
emission.

In some embodiments, when object 110 is in a scenario of the transportation apparatus, the
corresponding predetermined emission relationship (i.e., a carbon emission model) may be
determined according to the received identification data and carbon activity data. In one
embodiment, the transportation apparatus may be divided into two types of an electric vehicle and
a hybrid vehicle, thereby matching the corresponding predetermined emission relationship related
to the electric vehicle or the corresponding predetermined emission relationship related to the
hybrid vehicle according to the types of the transportation apparatus. In another embodiment, the
carbon emission relationship may include more. In this case, it can be divided in advance by factors
such as the model or parameter of the transportation apparatus.

After determining the predetermined emission relationship, business system 120 may convert
the carbon activity data into a carbon emission based on the determined predetermined emission
relationship. The carbon emission here represents the actual emission of the transportation
apparatus (also called project emission (PE)), which refers to the emission generated by the
electricity and/or fuel consumed by the transportation apparatus.

In an example, when the transportation apparatus is a hybrid vehicle, its actual emission may
be obtained by the following formula:

PE, = SEC;, * EF,/(1 — TDL,) * 10% 4+ SFC;, * NCV;,, * EF;,, * 1072
(4)

where PE) represents the project emission (gCO2) within the to-be-calculated time period (y);
SECiy represents the electricity (kWh) consumed by the project transportation apparatus type i
within the to-be-calculated time period (y); EFy represents a CO2 emission factor (kgCO2/kWh) of
power consumption of the project transportation apparatus type i within the to-be-calculated time
period (y); TDLy represents an average loss leakage rate of power transmission and distribution

within the to-be-calculated time period (y); SFCiy represents the fuel consumption (g) of the project
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transportation apparatus type i within the to-be-calculated time period (y); NCViy represents a net
heating value (J/g) of the oil consumption of the project transportation apparatus type i within the
to-be-calculated time period (y); EFiy represents a CO2 emission factor (gCO2/TJ) of fuel
consumed by the project transportation apparatus type i within the to-be-calculated time period (y).

When the transportation apparatus is an electric transportation apparatus, its actual emission
may be calculated by the following formula:

PE, = SEC;,, * EF,/(1 — TDL,) * 10°
)

where PEy represents the project emission (gCO2) within the to-be-calculated time period (y);
SECiy represents the electricity consumption (kWh) of the project transportation apparatus type i
within the to-be-calculated time period (y); EFy represents a CO2 emission factor (kgCO2/kWh) of
power consumption of the project transportation apparatus type i within the to-be-calculated time
period (y); TDLy represents an average leakage rate of power transmission and distribution within
the to-be-calculated time period (y).

In a simplified relationship realized above, assuming that other parameters remain unchanged,
the calculation of BE is only related to the actual driving distance (DD;,) of the vehicle, and the
calculation of PE is only related to the electricity quantity (SECiy) and the fuel quantity (SFCiy)
consumed by the vehicle, which greatly simplifies the calculation of carbon savings.

After the reference emission (BE) and the actual emission (PE) are respectively determined
through the above-mentioned manner, business system 120 may determine the carbon emission
reduction equivalent of using the transportation apparatus based on the actual emission and the
reference emission. In some embodiments, the carbon emission reduction may be calculated by the
following formula:

ERy:B Ey-PEy-LEy
(6)

where ER, represents the emission reduction (gCO2) within the to-be-calculated time period
(y). The emission reduction ER may represent the reduction achieved due to the use of new energy

transportation apparatuses, energy-saving appliances, and item recycling services, and a quantified
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value is called the carbon emission reduction equivalent. BE) represents the reference emission
(gC02) within the to-be-calculated time period (y); PEy represents the project emission (gCOz)
within the to-be-calculated time period (y); LE, represents the leakage quantity (gCOz) within the
to-be-calculated time period (y) and is usually not considered.

In other embodiments, emission standards issued by a country or an international organization
may also be used as the reference emission relationship. For example, in a scenario where the
attribute is the transportation apparatus, vehicle emissions should meet the following phase III, IV,
and V standards based on the regulations of “Limits and Measurement Methods for Exhaust
Pollutants from Compression Ignition and Gas Fueled Positive Ignition Engines of Vehicles (I,
IV, V).” The specific masses of carbon monoxide, total hydrocarbon compounds, nitrogen oxides
and particulate matter measured by an ESC test, as well as the smoke opacity measured by an ELR
test, should not exceed the values given in Table 1 below:

Table 1 Experimental limits of ESC and ELR

Carbon monoxide Hydrocarbon Nitrogen oxide Particulate Smoke
Phase (COY [g/(KW - h)] compound (HC)/ (NOy)/ matter (PM)/ intensity/
s [f/W-h)] | [@kW h)] | [g/(kW - h)] m!
11 2.1 0.66 5.0 0.10 0.13® 0.8
v 1.5 0.46 3.5 0.02 0.5
v 1.5 0.46 2.0 0.02 0.5
EEV 1.5 0.25 2.0 0.02 0.15

ESC is European steady state cycle; ELR is European load response.

For a diesel engine requiring additional ETC tests and a gas engine requiring ETC tests, the
specific masses of carbon monoxide, non-methane hydrocarbon compounds, methane (if
applicable), nitrogen oxides and particulate matter (if applicable) should not exceed the values

given in Table 2.
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Table 2 Experimental limits of ETC

Carbon HC}IO%O?L{ESH Methane Nitrogen oxide Particulate
Phase monoxide (CO)/ (NI\/IFH Y (CHa)"Y/ (NOy)/ matter (PM)\?/
/(kW - h /(kW - h /(kW - h /(kW - h
[g/( )] [w/ew -ty | (&0 I I - | e )]
11 5.45 0.78 1.6 >0 016 0.21%
v 4.0 0.55 1.1 3.5 0.03
v 4.0 0.55 1.1 3.5 0.03
EEV 3.0 0.40 0.65 2.0 0.02
(1) Only for NG engine.
(2) Not applicable to gas engine in Phase III, Phase IV, and Phase V.
(3) For engine with displacement per cylinder lower than 0.75dm? and rated power speed higher than
3,000 r/min.

ETC means European transient cycle; NG engine means a natural gas engine; EEV means an
enhanced environmentally friendly vehicle.

In this case, when calculating the reference emission (BE) and the actual emission (PE), various
carbon compounds in emission components can be respectively converted into carbon dioxide CO2
containing the same quantity of carbon, and a sum the corresponding CO: is calculated as PE and
BE.

Similarly, the reference emission relationship can also be variable. For example, depending on
the imbalance of development between domestic regions, emission standards of transportation
apparatuses in different regions may be different. Some regions have already forced to use the
national standard V, while some regions are still adopting the national standard IV. Business
system 120 may choose to use different standards based on the region where the object is located.
It can also be set similarly for the situation where the object is located abroad. In addition, as the
level of social environmental protection increases, national or international emission standards may
further rise to conditions not listed in the table. In this case, business system 120 may also
adaptively adjust its reference emission relationship.

In the foregoing embodiment using the foregoing national or international standards as the

reference emission relationship, a transportation apparatus manufacturer needs to test various
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emission indicators to obtain a production license before mass-production of a certain type of
transportation apparatus. For each type of transportation apparatus, these measured indicators may
be pre-stored in business system 120 or sent to business system 120 by a vehicle or a vehicle
manufacturer each time it is used.

Therefore, for the calculation of the vehicle’s carbon emission reduction, PE and BE may be
calculated based on emission indicators of object 110 (i.e., the transportation apparatus) obtained
by the test and CO2 obtained by conversion of standards of the carbon emission components in
Table 1 and/or Table 2 (such as carbon monoxide (CO), hydrocarbon compounds (HC), methane
(CH4), non-methane hydrocarbon compounds (NMHC), etc.), thereby calculating the carbon
emission reduction ER. It should be understood that when the carbon emission reduction is
calculated using the standards in Table 1 and Table 2, the running time (that is, the to-be-calculated
time period) and the average running power of a target vehicle to be tested should also be
considered.

The above describes the method of how to obtain the reference emission and the actual
emission in the scenario where object 110 is the transportation apparatus, so as to determine the
carbon emission reduction equivalent. The first method mainly considers emission reduction from
the perspective of energy consumption, while the second method mainly considers emission
reduction from the perspective of waste emission.

Scenario 2: the scenario of the energy-saving home appliance:

In some embodiments, object 110 may be energy-saving home appliance 114. In this case,
when the user uses energy-saving home appliance 114, the carbon emission reduction equivalent
of the energy-saving home appliance may be determined. In addition, the carbon emission
reduction equivalent may also be included in the user’s carbon emission reduction as a part of a
result of the user’s total carbon emission reduction activity. In this scenario, business system 120
may determine the reference emission based on a reference emission relationship associated with
the target smart contract, where the reference emission relationship is generated according to a

predefined emission standard.
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In an example, as shown in Table 3, the national energy efficiency index (for example, level
one, level two, or level three, etc.) may be used as the reference emission relationship to calculate
the reference emission. The national energy efficiency index may be expressed in the form of an
energy efficiency ratio or in the form of power consumption per unit time.

Table 3 Reference emission relationship

Reference emission relationship Power consumption (degrees)
National standard leYel one energy 0.66
consumption )
National standard level three energy 0.9
consumption '

Alternatively or additionally, a home appliance with similar attributes (such as one or more of
washing machine capacity, motor speed, and rated output power) with current energy-saving home
appliance 114 may be selected as a reference home appliance, so as to calculate the reference
emission. In this way, corresponding carbon savings can be calculated even for energy-saving
home appliances that have not been registered in business system 120.

In some embodiments, as mentioned above, business system 120 may also determine the actual
emission based on the predetermined emission relationship related to the attributes of object 110;
and then determine the carbon emission reduction equivalent based on both the reference emission
and the actual emission. The predetermined emission relationship may be represented by any
parameter that can reflect emission standards of different types of home appliances. Currently, the
predetermined emission relationship usually includes at least the power consumption per unit time
of object 110, but it is not limited to this.

In some embodiments, different types of home appliances may correspond to different
predetermined emission relationships. For example, different predetermined emission relationships
may be set for washing machines, air conditioners, and televisions. Optionally, different models of
home appliances produced by different manufacturers under the same type may also correspond to
different predetermined emission relationships. Even different operating modes of the same home
appliance may correspond to different predetermined emission relationships. For example, for

home appliances like washing machines, different models of different brands may have huge
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differences in carbon emission, even for emissions under different operating modes. Therefore,
corresponding predetermined emission relationships may be configured for these different types,
different models, or different operating modes, and correspondences between the home appliances
and the predetermined emission relationship may be established and saved in business system 120
in advance.

Further, for a home appliance newly connected to business system 120, its emission parameters
may also be compared with emission parameters of the same type of home appliances already
stored in business system 120 to select the predetermined emission relationship of the home
appliance with the closest emission parameter as the predetermined emission relationship of the
newly involved home appliance.

In an example, the power consumption of a certain type of washing machine in a single

operation in each operation mode may be as shown in Table 4.

Table 4
Serial number |Operating mode Power consumption
(degrees)
1 all 0.3385
) Standard 0.3588
procedure
3 Mixed washing 0.4335
4 Quick washing 0.1641
5 Wool degreasing 0.1616

Therefore, Table 3 and Table 4 may be combined to determine the reference emission and the
actual emission when the washing machine is used, so as to determine the carbon emission
reduction equivalent. For example, if the washing machine works in the standard procedure mode
once, in the case that the level one energy consumption is used as the reference emission
relationship, the electricity consumption each time it saves is 0.66-0.3588=0.3012 (degrees).
Taking the carbon dioxide emission factor in North China in 2012 (0.8843 kgCO2/degree) for
calculation, the carbon emission reduction equivalent of this washing machine’s work is

0.3012*0.8843=0.266 (kgCO2).
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Scenario 3: the scenario of the item recovery service:

In some embodiments, as mentioned above, object 110 may be recovered item 116. The
recovered item may be, for example, a paper product, a plastic product, a glass product, a metal
product, various home appliances, etc., but it is not limited thereto. In some embodiments, a
reference emission is determined based on a reference emission relationship associated with the
target smart contract. For the above-mentioned recovered item, its reference emission may be the
carbon emission required to be consumed by assuming that the item is not recycled but is processed
as garbage. For example, taking a recovered item i (such as polyterephthalate plastic (PET)) as an
example, the carbon emission (BE) per kilogram of the item processed may be calculated by the

following formula (7):

BEpiasticy = Z[Qi,y X L; X By X (SECBL,i X EFgpy + SFCpp; X EFFF,COZ)]
(7)

where Qi refers to the weight of the recovered item i, in kg (kilogram);

Li is a correction coefficient, used to correct the loss during the recovery of the item, and its
value may be, for example, 0.75;

Bi refers to a country-specific correction coefficient, which is used to distinguish the situation
of different countries. For example, different country-specific correction coefficients may be set
for a country in Annex I and a country not in Annex I in the “Kyoto Protocol.” In one example, B;
for China is set to 1;

SECp,i refers to the power consumption per ton of the item Z, and its value is, for example, 1.11
MWh/t (megawatt hours/ton);

EFey represents a carbon dioxide emission factor within the to-be-calculated time period y.
For example, the carbon dioxide emission factor in North China in 2012 was 0.8843 tCO2/MWh
(ton CO2/megawatt hour); SFCaL,: refers to the fuel consumption for processing per ton of the item
i, and its value is, for example, 15 GJ/t (Gigajoules/ton);

EFFr,coz refers to an emission factor of the consumed fuel, and its value is, for example, 0.0675

tCO2/GJ (ton CO2/Gigajoules).
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In some embodiments, the actual emission may also be determined based on a predetermined
emission relationship related to the attribute of the object. Each type of recovered item may have
a different predetermined emission relationship, and this predetermined emission relationship
mainly indicates the carbon emission generated by the electricity and/or fuel consumed in the
recovery process of the item. For example, different predetermined emission relationships may be
set for items with different attributes, such as paper products, plastic products, glass products, metal
products, various home appliances, and so on. For example, taking a recovered item type i (such
as polyterephthalate plastic (PET)) as an example, the carbon emission (PE) per kilogram of the
item recovered may be calculated as follows:

PE;, = (EC;y + SECp;) * EF,, + (FCyy * NCVip * EFpp co2)
()

where: EFe.;y represents a carbon dioxide emission factor within the to-be-calculated time
period y. For example, the carbon dioxide emission factor in North China in 2012 was 0.8843
tCO2/MWh (ton CO2/megawatt hour) (i.e., 884.3 kgCO2/MWh (kilogram COz/megawatt hour));

ECiy refers to the power consumption of reprocessing the item i during the recovery process,
and the unit may be, for example, MWh (megawatt hour);

SECp,i refers to the electricity consumed by transportation vehicles during the recovery process.
In a simplified calculation of the emission relationship, this item may not be included in the
calculation, that is, its value is taken as 0.

FCiy refers to the fuel consumption in the recovery process, and the unit may be, for example,
t tons);

NCVrr refers to the net heating value of the consumed fuel, and its value is, for example,
0.04307GlJ/t (Gigajoules/ton);

EFrrcoz refers to an emission factor of the consumed fuel, and its value is, for example, 67.5
kgCO2/GJ (kilogram CO2/Gigajoules).

Therefore, the reference emission and the actual emission may be calculated respectively based

on the above formulas, so as to determine the carbon emission reduction equivalent. For example,
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the carbon emission reduction may be calculated with reference to the above formula (6).

Scenario 4: the scenario of the item recycling service

Similar to item 116 in scenario 3, item 118 in scenario 4 may include paper products, plastic
products, glass products, metal products, home appliances, etc. The main difference between item
116 and item 118 is that in scenario 3, after being recovered, item 116 is processed (such as
destroyed), while in scenario 4, after being recovered, item 118 is recycled again (i.e., second-hand
item).

In the following, taking as an example that a book is recycled (second-hand book), in this case,
it is determined that the attribute of item 118 (that is, the book) is a paper product. Therefore, it
can be determined that the reference emission of the paper product is:

BEy = EFBL,L' * Qi,y
©)

where iy refers to the weight of the recycled paper product, and the unit is kg (kilogram);

EFpi,i refers to the emission generated by per kilogram of paper products processed (according
to an original processing method), and its value is, for example, 0.1 kgCO: per kilogram of paper
products.

Optionally, the actual emission PE in this scenario may be approximately regarded as 0.
Therefore, the carbon emission reduction of item recycling may be calculated by the following
formula to determine the carbon emission reduction equivalent:

ER=BE-PE=BE
(10)

At 230, business system 120 sends the carbon emission reduction equivalent to node 140 of
blockchain platform 130 to store the carbon emission reduction equivalent in a first account
associated with a corporate user on blockchain platform 130.

In some embodiments, the carbon emission reduction equivalent may be transmitted to
blockchain platform 130 to be stored in the first account associated with the corporate user, which
may be associated with multiple objects 110. In some embodiments, the corporate user is, for

example, a producer of transportation apparatus 112 (such as a new energy vehicle) and/or energy-
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saving home appliance 114, and/or a provider of services such as recovery of item 116 and
recycling of item 118. By storing all carbon emission reduction equivalents generated by individual
users using various carbon-saving products and/or carbon-saving services provided by corporate
users in the corporate user’s account, it is convenient for the corporate users and the individual
users to aggregate all carbon emission reduction equivalents to facilitate third-party certification,
carbon currency exchange, or other carbon transactions based on the aggregated carbon emission
reduction equivalents.

In some embodiments, transmitting the carbon emission reduction equivalent to blockchain
platform 130 may also include determining that at least one of “a preset time interval is reached”
and “the data volume of the obtained identification data and carbon activity data exceeds a
predetermined value” is met; and when at least one of the two is met, the determined carbon
emission reduction equivalent is packaged for transmission to node 140 of blockchain platform
130.

Regarding transmitting original identification data and carbon activity data to blockchain
platform 130, in some embodiments, it is determined whether at least one of “a preset time interval
is reached” and “the data volume of the obtained identification data and carbon activity data
exceeds a predetermined value” is met; and when at least one of the two is met, the obtained
original identification data and carbon activity data are packaged for transmission to a distributed
storage apparatus; and the hash values of the identification data and the carbon activity data are
calculated and packaged for transmission to blockchain platform 130. By setting the above-
mentioned “preset time interval” or “predetermined value of data volume,” when the preset time
interval is reached and/or the obtained data volume exceeds the predetermined value, “the original
identification data and carbon activity data obtained in real time from the network and the data of
the carbon emission reduction equivalent determined via the smart contract” are packaged and
transmitted to the blockchain, instead of uploading the above data to the chain in real time, thereby
significantly saving the computing power and cost of the blockchain.

In some embodiments, when the preset time interval is set, consideration is given to effective
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saving in blockchain computing power and cost and good user experience. For example, it may be
set to 24 or 12 hours, or other suitable time.

Optionally, in order to further save the computing power and cost of the blockchain, the original
identification data and carbon activity data obtained in real time from the network are packaged
and stored on the distributed storage apparatus (for example, stored on a back-end database and
maintained by the third party). Then, the hash values of the obtained original identification data
and carbon activity data are calculated, and the hash values are packaged to send to blockchain
platform 130 for storage. In some embodiments, if the volume of the identification data and carbon
activity data obtained in real time from the network is small, whether the volume of the
identification data and carbon activity data reaches or exceeds a preset value may also be
determined. When it is determined that the preset value is reached or exceeded, the hash values of
the identification data and carbon activity data are transmitted to blockchain platform 130 for
storage.

Optionally, blockchain platform 130 may publish carbon trading associated with the carbon
emission reduction equivalent in the first account as a blockchain transaction. By publishing carbon
trading data as the blockchain transaction, data in the carbon trading process can be agreed and
cannot be tampered with, thereby solving the problem of opaque and inaccurate carbon emission
reduction data in traditional carbon trading methods.

Optionally or additionally, method 200 for processing carbon emission reduction data may
further include: a database type for storing data is set based on characteristics of data to be
transmitted to blockchain platform 130, the database type including at least one of the following:
a database of a basic information type configured to store data that will not be updated once stored,
a database of a tracking information type configured to store data that need to be updated multiple
times, and a database of an ownership information type configured to store data involving
ownerships and a change process thereof. In some embodiments, method 200 for processing carbon
emission reduction data further includes: corresponding access modes and authorities of the

databases are determined based on the set database type.
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Further, method 200 also includes a process of converting the user’s carbon emission reduction
equivalent into points. Depending on whether the user’s carbon emission reduction activity has
been certified by a third-party authority, there may be different implementations for converting the
user’s carbon emission reduction equivalent into points.

On the one hand, for carbon emission reduction activities certified by a third-party authority
(such as Det Norske Veritas DNV-GL, etc.), the original data of the carbon emission reduction
activity are considered authentic and credible by entire system 100, so directly converting the data
into the points recognized by the entire blockchain network and capable of being circulated has
higher credibility. It can be understood that since such points can be recognized in entire system
100, they can be used as digital currency in system 100 for circulation, such as transfer, payment,
and so on.

On the other hand, for carbon emission reduction activities that have not been certified by a
third-party authority, in order to attract users to actively participate in the energy-saving
application, users should also be rewarded for their participation, that is, points only recognized in
business system 120 are generated for the users.

Therefore, optionally, depending on whether the original data are directly obtained from a data
source (i.e., the transportation apparatus, a personal user terminal using the transportation
apparatus, etc.) or obtained via a third-party certification body in method 200, there are two ways
to convert carbon savings into points. For the original data that have been certified by the third-
party certification body, the carbon savings may be converted into a first point (i.e., carbon
currency), and the first point may be stored on the blockchain in association with the user’s ID or
account, or may also be stored in association with identifiers of tools (for example, the
transportation apparatus) or services (for example, the item recovery service). For original data
that have not been certified by the third-party certification body (for example, data directly
obtained from the data source), the carbon savings determined through these original data will be
converted into a second point, and the second point is stored in business system 120 in association

with the user’s ID or account, or may also be stored in association with the identifiers of the tools
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or services.

Since the above-mentioned first point (i.e., carbon currency) has the function of circulating as
digital currency in entire system 100, the solution of the present disclosure also includes methods
such as issuance, distribution, circulation, currency charging, and cancellation of carbon currency.
The carbon currency is a value certificate that can be used in entire system 100 (including
blockchain platform 130). Based on the guarantee of the underlying technology of the blockchain,
the carbon currency can be exchanged and transferred on blockchain platform 130 at a low cost,
which improves the efficiency of value transfer of carbon emission reduction resources. The
following describes flow charts of methods of carbon currency issuance, cancellation and exchange
according to the embodiments of the present disclosure in conjunction with FIGS. 3 to 5. Those
skilled in the art can understand that the methods described in conjunction with FIGS. 3 to 5 may
be implemented as a part of the method in FIG. 2 or may be implemented as separate methods.

FIG. 3 shows a flow chart of carbon currency issuing method 300 according to the
embodiments of the present disclosure. In FIG. 3, each action is executed by a processor of business
system 120 and/or blockchain platform 130, for example. Method 300 may further include an
additional action that is not shown and/or may omit an action that is shown. The scope of the
present disclosure is not limited in this regard.

At 310, when business system 120 receives a carbon currency issuing request from the
corporate user, a to-be-locked quantity of the carbon emission reduction equivalent stored in the
first account of the corporate user on blockchain platform 130 is determined first. The carbon
emission reduction equivalent is from a carbon emission reduction activity of at least one object
110 of the corporate user.

In some embodiments, when business system 120 receives a carbon currency issuing request
from the corporate user, the to-be-locked quantity of carbon emission reduction certificates or
carbon emission reduction equivalents in the first account of the corporate user may be obtained.
In some embodiments, the first account is, for example, a blockchain account of the corporate user

who has adopted carbon emission reduction activities, and, for example, under audit by a third-
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party certification body, the corporate user obtains a certain quantity of carbon emission reduction
certificates (for example, CCER) by taking the carbon emission reduction activities (for example,
by producing new energy vehicles, producing energy-saving home appliances, or providing item
recovery or item recycling services), and transfers them into the first account associated with the
corporate user on blockchain platform 130. Specifically, on blockchain platform 130, the carbon
emission reduction certificate of the corporate user can be recorded under a carbon currency wallet
address thereof.

In order to ensure the stability of the value of the carbon currency and avoid the repeated use
of carbon emission reduction equivalents or emission reduction certificates that have been used for
peer-to-peer issuance of the carbon currency by speculators, in carbon currency issuing method
300, the “carbon emission reduction equivalents or emission reduction certificates” used for peer-
to-peer issuance of the carbon currency need to be locked. The to-be-locked quantity is derived,
for example, from a value input by the corporate user for issuing the carbon currency. In some
embodiments, the to-be-locked quantity may be equal to or less than the total quantity of carbon
emission reduction certificates or carbon emission reduction equivalents in the first account, which
enables the corporate user to require to issue the carbon currency based on all or part of the carbon
emission reduction certificates or carbon emission reduction equivalents in the account.

In some embodiments, when the carbon currency issuing request from the corporate user is
received, whether the carbon emission reduction certificates or carbon emission reduction
equivalents in the first account of the corporate user have been certified by the third-party
certification body is determined first; and when it is determined that they have been certified by
the third-party certification body, the to-be-locked quantity of the carbon emission reduction
certificates or carbon emission reduction equivalents in the first account of the corporate user is
obtained. By using the above measures, the relevant data have been audited and verified by the
third-party certification body at the beginning of the corporate user’s request for the issuance of

the carbon currency.
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At 320, a carbon currency issuing quantity is determined based on the to-be-locked quantity
and a first predetermined proportion relationship. In some embodiments, it may include
determining the carbon currency issuing quantity based on the first predetermined proportion
relationship and the to-be-locked quantity of the carbon emission reduction certificates or carbon
emission reduction equivalents.

Regarding the first predetermined proportion relationship, in some embodiments, when the
carbon currency issuing request of the corporate user is detected, the first predetermined proportion
relationship is determined based on the total quantity of carbon currency currently existing on
blockchain platform 130 and the total locked quantity of the carbon emission reduction certificates
or carbon emission reduction equivalents in the second account. For example, the second account
is verified and locked by a third-party certification body. By using the above measures, it is possible
to issue the carbon currency based on the total quantity of the carbon emission reduction certificates
or carbon emission reduction equivalents verified and locked by the third-party certification body
and the first predetermined proportion relationship, which can ensure that the value of the carbon
currency is relatively stable and issuance is normative.

At 330, the carbon currency of the issuing quantity is generated based on the carbon emission
reduction equivalent in the first account.

Specifically, the carbon currency of the issuing quantity may be generated via a second smart
contract and stored in the first account. In some embodiments, the second smart contract is signed
by a private key of the third-party certification body (for example, Det Norske Veritas DNV-GL).
In some embodiments, the third-party certification body is responsible for auditing and verifying
the smart contracts involved in carbon currency issuance to cancellation, and the process of carbon
currency exchange and circulation by corporate users, so as to ensure the authority, normativity
and compliance of carbon currency issuance. In some embodiments, the third-party certification
body is also responsible for auditing and verifying application interfaces of blockchain platform
130 and various objects or services, and certifying and checking the ID of the objects (for example,

the transportation apparatus), the original carbon activity data obtained, and the determined carbon
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emission reduction equivalents, etc.

At 340, the carbon emission reduction equivalent of the to-be-locked quantity is transferred
from the first account to a second account of blockchain platform 130. Specifically, the carbon
emission reduction certificates or carbon emission reduction equivalents of the to-be-locked
quantity may be transferred from the first account to the second account. In some embodiments,
after corresponding issuance is completed, the carbon emission reduction certificates or carbon
emission reduction equivalents of the to-be-locked quantity are transferred to the second account
that is audited, checked, and locked by the third-party certification body.

FIG. 4 shows a flow chart of carbon currency cancellation method 400 according to the
embodiments of the present disclosure. In FIG. 4, each action is executed by a processor of business
system 120 and/or blockchain platform 130, for example. It should be understood that method 400
may further include an additional action that is not shown and/or may omit an action that is shown.
The scope of the present disclosure is not limited in this regard.

At 405, whether a carbon currency cancellation request from a corporate user is received is
judged. When the carbon currency cancellation request is received, a to-be-canceled quantity of
carbon currency in the first account of the corporate user is determined at 410. Specifically,
whether the carbon currency cancellation request of the corporate user is received may be judged,
and when the carbon currency cancellation request is received, the to-be-canceled quantity of the
carbon currency in the first account of the corporate user is obtained. In some embodiments, when
the carbon currency cancellation request of the corporate user is received, a carbon currency wallet
address associated with the first account and the to-be-canceled quantity of the carbon currency
are obtained. In some embodiments, the to-be-canceled quantity of the carbon currency may be
equal to or less than the total quantity of the carbon currency in the first account. This allows the
corporate user to cancel all or part of the carbon currency in the account thereof to exchange for
corresponding carbon emission reduction certificates or carbon emission reduction equivalents, or
exchange for any other physical or virtual items in system 100. In some embodiments, when the

carbon currency cancellation request of the corporate user is received, whether the carbon currency
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in the first account of the corporate user has been certified by the third-party certification body is
determined; and when it is determined that it has been certified by the third-party certification
body, the to-be-canceled quantity of the carbon currency in the first account is obtained. As a result,
relevant data have been audited and verified by the third-party certification body at the beginning
of carbon currency cancellation of the corporate user.

At 420, an unlocking quantity of the carbon emission reduction equivalent is determined based
on the to-be-canceled quantity of the carbon currency and a second predetermined proportion
relationship. Specifically, the unlocking quantity of the carbon emission reduction certificates or
carbon emission reduction equivalents may be determined based on the second predetermined
proportion relationship and the to-be-canceled quantity of the carbon currency.

Regarding the second predetermined proportion relationship, in some embodiments, when the
carbon currency cancellation request of the corporate user is detected, the second predetermined
proportion relationship is determined based on the total quantity of the user’s carbon currency
currently recorded on blockchain platform 130 and the total locked quantity of the carbon emission
reduction certificates or carbon emission reduction equivalents in the second account. It should be
understood that the first predetermined proportion relationship and the second predetermined
proportion relationship mentioned above may be the same or different, and are not limited herein.

At 430, the carbon currency of the to-be-canceled quantity is destroyed from the first account.
Specifically, the carbon currency of the to-be-canceled quantity may be deleted from the first
account via a third smart contract. In some embodiments, the third smart contract is signed by a
private key of the third-party certification body.

At 440, the carbon emission reduction equivalent of the unlocked quantity is transferred from
the second account to the first account. Specifically, the carbon emission reduction certificates or
carbon emission reduction equivalents of the unlocked quantity may be transferred from the second
account to the first account. In some embodiments, in the first account, the unlocked carbon
emission reduction certificates or carbon emission reduction equivalents may continue to be used

for subsequent issuance of carbon currency.
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FIG. 5 shows a flow chart of method 500 for issuing carbon currency to an individual according
to the embodiments of the present disclosure. In FIG. 5, each action is executed by a processor of
business system 120 and/or blockchain platform 130, for example. Method 500 may further include
an additional action that is not shown and/or may omit an action that is shown. The scope of the
present disclosure is not limited in this regard.

At 510, whether a carbon currency issuing request of an individual user related to object 110
carrying out a carbon emission reduction activity is received is judged, and when the carbon
currency issuing request is received, an exchange quantity of the carbon currency is determined
based on carbon activity data corresponding to the carbon activity of the individual user.

For example, whether the carbon currency issuing request of the individual user related to
transportation apparatus 112 is received is judged. When the carbon currency issuing request is
received, an issuing quantity of the carbon currency is determined based on the carbon activity data
of transportation apparatus 112. In some embodiments, the first account belongs to, for example,
a new energy vehicle manufacturer or a service provider corporate of new energy vehicle sharing.
The individual user related to transportation apparatus 112 is, for example, a purchaser of a new
energy vehicle or a user of a shared new energy vehicle. In some embodiments, the first account
may also belong to a corporate user that produces energy-saving home appliance 114, a corporate
user that provides item recovery or recycling services, and so on. The individual user related to
object 110 may be, for example, an individual user who uses energy-saving home appliance 114
or an individual user who sends items to a recycling bin.

At 520, the carbon currency of the exchange quantity is transferred from the first account to an
account of the individual user. The first account may be associated with accounts of a plurality of
individual users including the individual user. For example, the association may be performed
when the individual user purchases or registers transportation apparatus 112 of the corporate user
and energy-saving home appliance 114, or registers with the corporate user that provides the item

recovery service.
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In some embodiments, based on the method mentioned above, after a certain quantity of carbon
emission reduction equivalents or carbon emission reduction certificates in the first account of the
corporate user are converted into the corresponding quantity of carbon currency, according to the
carbon activity data of the individual user associated with the first account in the process of using
the new energy vehicle, the corresponding quantity of carbon currency is exchanged as rewards to
be issued to the associated account of the individual user (i.e., the account hosted by the individual
user in a corporate account system). In some embodiments, the individual user may view and copy
the address of a personal wallet, and bind the address of the personal carbon currency wallet in the
corporate account system; the individual user initiates the carbon currency issuing request, and the
corporate user’s system receives and verifies the carbon currency issuing request and then
determines the carbon currency issuing quantity; and then the corresponding issuing quantity of
carbon currency in the corporate carbon currency wallet is transferred to the address of the carbon
currency wallet of the individual user, and the individual user may confirm the quantity of the
received carbon currency in the personal wallet. The record of the issuance process is stored on the
blockchain.

Alternatively, the carbon currency obtained by the corporate user or the individual user may be
circulated on blockchain platform 130 and exchanged for services or merchandises of the
equivalent value, for example, the services or merchandises of the equivalent value are exchanged
through a blockchain chain store module on blockchain platform 130. By using the above
measures, the carbon currency is issued from the corporate wallet to the individual wallet hosted
by the individual user in the corporate, thus making the individual user and the corporate more
active in participating in carbon emission reduction activities and projects.

In some embodiments, the carbon currency in the user’s personal wallet may also be recharged
to the personal account associated with the first account of the corporate. For example, the
individual user initiates a currency recharging request, the corporate user creates a unique currency
recharging address for the individual user, and the individual user may view and copy own currency

recharging address in the system; the individual user initiates personal wallet transfer to the
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currency recharging address, and the corporate user monitors the currency recharging address of
the individual user, confirms the success of the transaction, and increases the carbon currency in
the personal account of the individual user associated with the corporate user’s system; and the
individual user may view own currency recharging history in the corporate user’s system.

The above describes the operation process using the corporate user as the carbon currency
issuance object with reference to FIGS. 3 to 5. The corporate user who has obtained the carbon
currency may also transfer the corresponding quantity of carbon currency to the individual user
who actually uses the corresponding carbon-saving products or services. This not only ensures that
both the corporate and the individual can benefit, but also ensures that the same emission reduction
activity will not be double-calculated in system 100. However, those skilled in the art can
understand that the present invention can also be implemented in other forms. For example, the
individual user may be used as the carbon currency issuance object, the carbon emission reduction
activities of the individual user using various carbon emission reduction products or services are
converted into the carbon currency, and the corresponding quantity of carbon currency is
transferred to the corporate user who produces the corresponding products or provides the
corresponding services subsequently depending on the situations.

FIG. 6 schematically shows a block diagram of electronic apparatus 600 for processing carbon
emission reduction data suitable for implementing the embodiments of the present disclosure.
Apparatus 600 may be configured to implement one or more hosts in business system 120 and/or
node 140 in blockchain platform 130 in FIG. 1. As shown in the figure, apparatus 600 includes
central processing unit (CPU) 601 which may perform various proper actions and processing
according to computer program instructions stored in read only memory (ROM) 602 or computer
program instructions loaded from storage unit 608 to random access memory (RAM) 603. RAM
603 may also store various programs and data necessary for operations of apparatus 600. CPU 601,
ROM 602, and RAM 603 are connected to each other through bus 604. Input/output (I/O) interface
605 is further connected to bus 604.

A plurality of components in apparatus 600 are connected to I/O interface 605, including: input
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unit 606, such as a keyboard and a mouse; output unit 607, such as various types of displays and
speakers; storage unit 608, such as a magnetic disk and an optical disk; and communication unit
609, such as a network card, a modem and a wireless communication transceiver. Communication
unit 609 allows apparatus 600 to exchange information/data with other apparatuses via a computer
network, such as the Internet, and/or various telecommunication networks.

Processing unit 601 executes the various methods and processing described above, for
example, executes methods 200, 300, 400, and 500 for controlling data backup. For example, in
some embodiments, methods 200, 300, 400, and 500 may be implemented as a computer software
program that is stored in a machine-readable medium, such as storage unit 608. In some
embodiments, part or all of the computer program may be loaded and/or installed onto apparatus
600 via ROM 602 and/or communication unit 609. When the computer program is loaded into
RAM 603 and executed by CPU 601, one or more operations of methods 200, 300, 400 and 500
described above may be executed. Alternatively, in other embodiments, CPU 601 may be
configured to perform one or more actions of methods 200, 300, 500 and 600 in any other suitable
manner (for example, by means of firmware).

The present disclosure may be a method, an apparatus, and/or a computer-readable storage
medium, with computer-readable program instructions for performing various aspects of the
present disclosure loaded thereon.

The computer-readable storage medium may be a tangible apparatus that may hold and store
instructions used by an instruction-executing apparatus. For example, the computer-readable
storage medium may be, but is not limited to, an electric storage apparatus, a magnetic storage
apparatus, an optical storage apparatus, an electromagnetic storage apparatus, a semiconductor
storage apparatus, or any suitable combination of the foregoing. More specific examples (a non-
exhaustive list) of the computer-readable storage medium include: a portable computer disk, a hard
disk, a random access memory (RAM), a read-only memory (ROM), an erasable programmable
read-only memory (EPROM or flash memory), a static random access memory (SRAM), a portable

compact disk read-only memory (CD-ROM), a digital versatile disk (DVD), a memory stick, a
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floppy disk, a mechanical encoding apparatus such as a punch card or a protruding structure in a
groove with instructions stored thereon, and any suitable combination of the foregoing. The
computer-readable storage medium used herein is not to be interpreted as transient signals per se,
such as radio waves or other freely propagating electromagnetic waves, electromagnetic waves
propagating through waveguides or other transmission media (e.g., light pulses through fiber-optic
cables), or electrical signals transmitted through electrical wires.

The computer-readable program instructions described herein may be downloaded from a
computer-readable storage medium to various computing/processing apparatuses or downloaded
to an external computer or external storage apparatus via a network, such as the Internet, a local
area network, a wide area network, and/or a wireless network. The network may include copper
transmission cables, fiber optic transmission, wireless transmission, routers, firewalls, switches,
gateway computers, and/or edge servers. A network adapter card or network interface in each
computing/processing apparatus receives computer-readable program instructions from a network
and forwards the computer-readable program instructions for storage in a computer-readable
storage medium in each computing/processing apparatus.

The computer program instructions for executing the operation of the present disclosure may
be assembly instructions, instruction set architecture (ISA) instructions, machine instructions,
machine-dependent instructions, microcode, firmware instructions, status setting data, or source
code or object code written in any combination of one or more programming languages, the
programming languages including object-oriented programming language such as Smalltalk and
C++, and conventional procedural programming languages such as the C language or similar
programming languages. The computer-readable program instructions may be executed entirely
on a user computer, partly on a user computer, as a stand-alone software package, partly on a user
computer and partly on a remote computer, or entirely on a remote computer or a server. In a case
where a remote computer is involved, the remote computer can be connected to a user computer
through any kind of networks, including a local area network (LAN) or a wide area network

(WAN), or can be connected to an external computer (for example, connected through the Internet
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using an Internet service provider). In some embodiments, an electronic circuit, such as a
programmable logic circuit, a field programmable gate array (FPGA), or a programmable logic
array (PLA), is customized by utilizing status information of the computer-readable program
instructions. The electronic circuit may execute the computer-readable program instructions to
implement various aspects of the present disclosure.

Various aspects of the present disclosure are described here with reference to flow charts and/or
block diagrams of the method, the apparatus, and the computer-readable storage medium according
to the embodiments of the present disclosure. It should be understood that each block of the flow
charts and/or the block diagrams and combinations of blocks in the flow charts and/or the block
diagrams may be implemented by computer-readable program instructions.

These computer-readable program instructions may be provided to a processor of a general-
purpose computer, a special-purpose computer, or a further programmable data processing device,
thereby producing a machine, such that these instructions, when executed by the processor of the
computer or the further programmable data processing device, produce a device for implementing
functions/actions specified in one or more blocks in the flow charts and/or block diagrams. These
computer-readable program instructions may also be stored in a computer-readable storage
medium, and these instructions cause a computer, a programmable data processing device, and/or
other apparatuses to operate in a specific manner; and thus the computer-readable medium having
instructions stored includes an article of manufacture that includes instructions that implement
various aspects of the functions/actions specified in one or more blocks in the flow charts and/or
block diagrams.

The computer-readable program instructions may also be loaded to a computer, a further
programmable data processing device, or a further apparatus, so that a series of operating steps
may be performed on the computer, the further programmable data processing device, or the further
apparatus to produce a computer-implemented process, such that the instructions executed on the
computer, the further programmable data processing device, or the further apparatus may

implement the functions/actions specified in one or more blocks in the flow charts and/or block
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diagrams.

The flow charts and block diagrams in the drawings illustrate the architectures, functions, and
operations of possible implementations of the method, the apparatus, and the computer-readable
storage medium according to various embodiments of the present disclosure. In this regard, each
block in the flow charts or block diagrams may represent a module, a program segment, or part of
an instruction, the module, program segment, or part of an instruction including one or more
executable instructions for implementing specified logical functions. In some alternative
implementations, functions marked in the blocks may also occur in an order different from that
marked in the accompanying drawings. For example, two successive blocks may actually be
executed in parallel substantially, and sometimes they may also be executed in an inverse order,
which depends on involved functions. It should be further noted that each block in the block
diagrams and/or flow charts as well as a combination of blocks in the block diagrams and/or flow
charts may be implemented using a special hardware-based system that executes specified
functions or actions, or implemented using a combination of special hardware and computer
instructions.

The embodiments of the present disclosure have been described above. The above description
is illustrative, rather than exhaustive, and is not limited to the disclosed various embodiments.
Numerous modifications and alterations are apparent to those of ordinary skill in the art without
departing from the scope and spirit of the illustrated embodiments. The selection of terms used
herein is intended to best explain the principles and practical applications of the various
embodiments or the improvements to technologies on the market, or to enable other persons of
ordinary skill in the art to understand the embodiments disclosed here.

The foregoing descriptions are only optional embodiments of the present disclosure and are not
used to limit the present disclosure. For those skilled in the art, the present disclosure can have
various modifications and changes. Any modification, equivalent replacement, improvement, etc.
made within the spirit and principle of the present disclosure should be included in the scope of

protection of the present disclosure.
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CLAIMS

1. A method for processing carbon emission reduction data, comprising:

determining a target smart contract matching an attribute of an object carrying out a carbon
emission reduction activity;

determining a carbon emission reduction equivalent corresponding to the object based on the
target smart contract and carbon activity data corresponding to the carbon emission reduction
activity; and

sending the carbon emission reduction equivalent to a node of a blockchain platform to store
the carbon emission reduction equivalent in a first account associated with a corporate user on the
blockchain platform.

2. The method according to claim 1, wherein determining the carbon emission reduction
equivalent comprises:

determining a reference emission based on a reference emission relationship associated with
the target smart contract; and

determining the carbon emission reduction equivalent at least based on the reference emission.

3. The method according to claim 2, wherein the reference emission relationship is generated
according to a predefined emission standard.

4. The method according to claim 2, wherein determining the carbon emission reduction
equivalent at least based on the reference emission comprises:

determining an actual emission based on a predetermined emission relationship related to the
attribute of the object; and

determining the carbon emission reduction equivalent based on the reference emission and
the actual emission.

5. The method according to claim 1, wherein the object carrying out the carbon emission
reduction activity comprises at least one of the following items:

a transportation apparatus,

an energy-saving home appliance,
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a recovered item, and

arecycled item.

6. The method according to claim 1, wherein the attribute of the object comprises at least one
of the following items:

a type of a transportation apparatus,

a model of a transportation apparatus,

a model of a smart home appliance,

an operating mode of a smart home appliance,

a type of a recovered item, and

a type of a recycled item.

7. The method according to claim 1, wherein determining the target smart contract comprises:

determining a candidate smart contract matching the object as the target smart contract based
on a correspondence between the candidate smart contract and a keyword, wherein the keyword
corresponds to an attribute or a combination of a plurality of attributes of the object.

8. The method according to claim 1, further comprising;:

in response to receiving a carbon currency issuing request from the corporate user,
determining a to-be-locked quantity of the carbon emission reduction equivalent stored in the first
account of the corporate user on the blockchain platform, wherein the carbon emission reduction
equivalent is from a carbon emission reduction activity of at least one object of the corporate user;

determining a carbon currency issuing quantity based on the to-be-locked quantity and a first
predetermined proportion relationship;

generating carbon currency of the issuing quantity based on the carbon emission reduction
equivalent in the first account; and

transferring the carbon emission reduction equivalent of the to-be-locked quantity from the
first account to a second account of the blockchain platform.

9. The method according to claim 1, further comprising;:

in response to receiving a carbon currency cancellation request from the corporate user,
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determining a to-be-canceled quantity of carbon currency in the first account of the corporate user;

determining an unlocking quantity of the carbon emission reduction equivalent based on the
to-be-canceled quantity of the carbon currency and a second predetermined proportion
relationship;

destroying the carbon currency of the to-be-canceled quantity from the first account; and

transferring the carbon emission reduction equivalent of the unlocked quantity from a second
account to the first account.

10. The method according to any of claims 8 and 9, further comprising;:

determining the first predetermined proportion relationship and the second predetermined
proportion relationship based on a total quantity of the carbon currency and the carbon emission
reduction equivalent in the second account.

11. The method according to any of claims 8 and 9, further comprising:

in response to a carbon currency issuing request of an individual user related to the object
carrying out the carbon emission reduction activity, determining an exchange quantity of the
carbon currency based on carbon activity data corresponding to the carbon activity of the individual
user; and

transferring the carbon currency of the exchange quantity from the first account to an account
of the individual user, wherein the first account is associated with accounts of a plurality of
individual users comprising the individual user.

12. An electronic apparatus for processing carbon emission reduction data, comprising:

one or more processors; and

a storage device configured to store one or more programs, wherein the one or more programs,
when executed by the one or more processors, cause the one or more processors to implement the
method according to any of claims 1-11.

13. A computer readable storage medium storing a computer program thereon, wherein the

program, when executed by a processor, implements the method according to any of claims 1-11.
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