& frontiers

@ Check for updates

OPEN ACCESS

Xin Ning,
Institute of Semiconductors (CAS),
China

Yitong Niu,

Sofia University,

United States

Qazi Salman Khalid,

University of Engineering and Technology,
Peshawar, Pakistan

Hu Qinhui,

Guilin University of Aerospace Technology,
China

Jilu Liu
liujl@zwu.edu.cn

This article was submitted to
Environmental Informatics and Remote
Sensing, a section of the journal
Frontiers in Ecology and Evolution

31 January 2023
23 February 2023
13 March 2023

Liu J (2023) Path analysis of energy economic
management standardization in the context of
carbon neutralization and carbon peak.

Front. Ecol. Evol. 11:1155401.

doi: 10.3389/fevo.2023.1155401

© 2023 Liu. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Ecology and Evolution

Frontiers in Ecology and Evolution

Original Research
13 March 2023
10.3389/fevo.2023.1155401

Path analysis of energy economic
management standardization in
the context of carbon
neutralization and carbon peak

Jilu Liu*

School of Business, Zhejiang Wanli University, Ningbo, Zhejiang, China

Carbon neutrality and carbon peak are two important measures to control
climate change. They have a huge impact on many companies in the fields
of energy, industry, construction, transportation, etc. They can change the
development pattern of related industries and increase many new investment
and development opportunities. This paper proposes a path analysis of the
standardization of energy economic management under the background of
carbon neutrality and carbon peak, aiming to study the development forecast
of energy economic management under low-carbon conditions. The algorithm
proposed in this paper is an energy consumption analysis algorithm based on
the IPAT model, which can be combined with the IPAT model to analyze and
process energy consumption data. In addition, by analyzing and evaluating
the contribution of various factors, people can better understand the impact
of energy consumption on the environment and formulate corresponding
solutions. The experimental analysis results of energy economic management
based on carbon neutrality and carbon peak show that, from 2013 to 2017,
under the baseline scenario, carbon emissions increased year by year, from
9.25 billion tons to 10.48 billion tons. Under the carbon neutral scenario, its
carbon emissions are 9.22 billion tons, 9.24 billion tons, 9.22 billion tons, 9.19
billion tons and 9.21 billion tons respectively. Obviously, under the carbon
neutral scenario, carbon emissions can be better controlled through carbon
neutral and carbon peak strategies. Through these experimental prediction
results, it can be proved that carbon neutrality and carbon peaking have
excellent effects on promoting energy economic management. At the same
time, this study also provides valuable reference information for further
research on carbon neutrality and carbon peaks.

energy economic management, carbon neutral, peak carbon dioxide emissions, energy
consumption analysis algorithm, IPAT model

1. Introduction

Energy economic management refers to the process of meeting the needs of social and
economic development through rational planning, development and use of energy resources,
including the determination of energy policies and regulations, the formulation of energy
planning, the implementation of energy efficiency improvement measures and the development
of new energy technologies. The goal of energy economic management is to bring about a
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balance between energy supply and demand while ensuring the
economy, sustainability and security of energy use. In the management
of energy economy, various problems may be encountered. Some
common problems include supply stability, cost-effectiveness,
environmental protection, energy efficiency, etc. The existence of these
problems has a great influence on the growth of energy and economy.
With the continuous growth of energy demand, the research of energy
economic management has become increasingly important. In terms
of energy supply, the research contents include the exploitation,
processing, transportation and storage of traditional energy (such as
coal, oil and natural gas), as well as the development and promotion
of new energy (such as wind energy, solar energy and biomass energy).
In terms of energy demand, the research contents include the
economic efficiency, technical efficiency and energy conversion
efficiency of energy use, as well as the prediction, regulation and
decision-making of energy demand. Although the research in the field
of energy economy and management has made some progress, there
are still many problems to be studied and solved in the context of
carbon neutrality and carbon peak.

At present, due to the importance of energy management and
the proposal of green energy consensus, energy management has
become a hot research field, which has been studied by many
scholars. Rathor Sumit K believed that the energy crisis and the
promotion of global “greening” promoted the development of
renewable energy, plug-in electric vehicles and energy storage
grids. He pointed out that the variability and volatility of
renewable energy and the uncertainty related to plug-in electric
vehicles had brought new challenges to the electric energy
management system. He reviewed the framework, objectives,
architecture, benefits and challenges of the energy management
system, and made a comprehensive analysis of the different
stakeholders and participants involved, as well as the power
quality management implemented in the energy management
system. In addition, he also compared and critically analyzed the
main optimization technologies used to achieve the objectives of
different energy management systems while meeting multiple
constraints (Rathor and Saxena, 2020). Zos-Kior Mykola believed
that the introduction and optimization of innovative technologies
to save energy and resources in the production process of
enterprises was one of the main conditions to ensure the stable
economic development of any country. His research objective was
to develop a method to evaluate the economic benefits of
innovative energy and resource conservation projects. He adopted
systematic analysis, economic and mathematical modeling,
abstract and logical methods to evaluate and predict the potential
energy risks, and put forward valuable suggestions for the
comprehensive management of energy management and resource
conservation innovation (Zos-Kior et al., 2020). Li Zhiyi believed
that the surge of distributed energy was reshaping the distribution
system. In order to manage the efficiency, reliability, flexibility,
security and sustainability of power energy services, he analyzed
the scheme developed for the networked microgrid, which used
blockchain technology to optimize the financial and physical
operation of the distribution system. He also discussed the
possibility of customizing blockchain technology to meet the
socio-economic requirements of energy management at the
distribution level. He proposed other smart contract measures to

Frontiers in Ecology and Evolution

10.3389/fevo.2023.1155401

ensure the best energy transaction between the interconnected
microgrid and the local distribution network (Li et al., 2019).
Tripathy Bismay Ranjan pointed out that the change of power
consumption mode had greatly affected the energy utilization
process and socio-economic development. Therefore, it is crucial
for predicting energy availability and planning its infrastructure
to assess the spatial distribution of power consumption.
He modeled the power demand and management of sustainable
energy in the future, and also tested the sensitivity of power
consumption to GDP and population growth. His research had
made great contributions to forecasting power demand (Tripathy
et al,, 2018). It can be seen that the above research results are
relatively comprehensive, and some of the theoretical information
and experimental methods are highly referential, which can
provide some help for this paper. However, at present, their
research does not comprehensively and systematically link energy
management research with carbon neutral theory, which is
difficult to provide more detailed help.

With the increasing demand for carbon emission reduction,
the research of energy management is also changing. In the context
of carbon neutrality, the research of energy management has a new
research direction and content. At present, some researchers have
carried out research in this field. Caineng ZOU’s research pointed
out that carbon dioxide was an essential medium of the global
carbon cycle, which had the dual attributes of realizing the
transformation of organic matter in the ecosystem and causing the
greenhouse effect. He believed that carbon neutrality was the
consensus of human development, but its implementation still
faced many challenges such as politics, resources, technology,
market and energy structure. In addition, he believed that new
energy had become the leading force of the third energy conversion
and would guide the promotion of carbon neutral strategy in the
future. His research put forward feasible research directions for
carbon neutrality and energy management, and promoted the
process of energy independence strategy (Zou et al., 2021). Zhang
Shu pointed out in his study that in order to optimize energy
management and achieve carbon neutrality, it was necessary to
make profound changes in China’s energy system. In his research,
he combined Monte Carlo analysis with bottom-up energy,
environmental and economic models to generate a number of cases
with different carbon peak time, technology evolution path and
cumulative carbon budget. By analyzing these cases, he pointed out
that the time of emission peak and the cumulative carbon budget
had a significant impact on the decarbonization path, technology
selection and transition cost. He also believed that the realization
of carbon neutrality urgently required technological breakthroughs,
changes in production and consumption patterns and policy
strengthening (Zhang and Chen, 2022). Through consulting the
above literature, their research on carbon neutralization theory can
be understood. At the same time, the latest advances in energy
management need to be followed to broaden horizons and enrich
ideas, which provide clear scientific orientation for this thesis.
However, their research on energy management lacks some data
and information research support of low carbon and energy.
Therefore, more detailed research is needed.

Energy economic management refers to the use of economic
means to manage and adjust energy consumption in order to achieve
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energy conservation, environmental protection and promote
economic development. It is particularly important in the context of
the increasingly severe energy crisis. With the continuous growth of
energy demand, the reserves of traditional energy are gradually
decreasing, and the greenhouse gases emitted in the process of energy
production are also causing global climate change. Energy economic
management is one of the effective ways to address energy issues,
which is manifested in energy security, energy and resources
protection and economic development (Yin et al., 2017). In energy
economic management, energy demand and supply can be regulated
by means of marketization, and energy consumption costs can
be reduced by means of technical improvement, energy conservation
and emission reduction measures (Shan et al., 2019; Zhao and Kok
Foong, 2022). In this paper, a new research direction is used. The
innovation of this paper is to study the management relationship
between energy and economy by combining carbon neutral and
carbon peak, and to study the feasibility of carbon neutral and
low-carbon economic development strategies.

2. Energy management and carbon
neutrality

2.1. Main fields of carbon neutralization

Carbon neutrality is a method of reducing greenhouse gas
emissions, which aims to offset the emissions of greenhouse gases
generated in other activities by reducing the emissions of greenhouse
gases generated in some activities (Dong et al., 2021; Ning et al., 2022).
In this way, the overall greenhouse gas emissions can be reduced, thus
slowing the pace of global warming. Carbon neutralization plays an
important role in many fields, and its main application fields are
as follows.

2.1.1. Chemical industry

In the chemical industry, carbon neutralization can be used to
reduce the carbon emissions of factories and reduce the generation
and storage of carbon. One common carbon neutralization technology
is carbon capture and storage technology, that is, capture carbon
dioxide in the exhaust emissions of factories or power plants and store
it underground. This can also be achieved by using absorbent, which
can absorb carbon dioxide from the gas and store it in the container.
Another common carbon neutralization technology is carbon
conversion, that is, carbon dioxide is converted into other substances,
such as organic compounds or acids. In addition, carbon neutralization
can be used to reduce the carbon emissions of the plant, and can also
be used to manufacture carbon neutralization products, such as
absorbents or carbon conversion agents. It can also be used to develop
low carbon or carbon neutralization processes to reduce the impact
on climate.

2.1.2. New energy

In the field of new energy, carbon neutrality is mainly achieved
through the use of renewable energy (Shu et al., 2021; Ning et al,,
2023). Renewable energy refers to natural renewable energy, such as
solar energy, wind energy and biomass energy (Xiao et al., 2022).
Renewable energy does not produce carbon dioxide emissions in the

Frontiers in Ecology and Evolution

10.3389/fevo.2023.1155401

process of energy production, so it can help reduce carbon emissions
and achieve carbon neutrality. For example, when using solar energy
to produce electricity, solar cells convert solar energy into electricity.
This process does not produce carbon dioxide emissions, thus
reducing the contribution to climate change. Similarly, when using
wind energy to produce electricity, wind turbines convert wind energy
into electricity, and this process does not produce carbon dioxide
emissions. In addition, the use of biomass energy to produce energy
is also an effective way of carbon neutralization. Biomass energy refers
to the energy that uses organic substances (such as plants, animals and
garbage) to produce energy. In the process of biomass energy
production, organic matter is burned to generate heat energy and
carbon dioxide. However, organic matter has absorbed carbon dioxide
in the atmosphere during its growth, so the carbon dioxide emissions
from biomass energy production do not increase the carbon dioxide
content in the atmosphere. In general, the use of renewable energy is
an efficient carbon-neutral strategy that can effectively reduce the
contribution to climate change. In addition, there are many other
benefits of using renewable energy, such as reducing dependence on
fossil fuels, reducing pollutant emissions and economic benefits.

2.1.3. Building materials

The application of carbon neutrality in the field of building
materials and buildings refers to taking measures during the
construction, maintenance and demolition of buildings to reduce their
contribution to climate change. Carbon neutralization in the field of
building materials and buildings can be achieved by using low-carbon
or carbon-free building materials, implementing energy conservation
and emission reduction measures, and building recycling. For
example, the use of low-carbon or carbon-free building materials and
the use of renewable materials such as recycled plastics and wood can
reduce the carbon dioxide emissions generated in the use of buildings.
In addition, the implementation of energy conservation and emission
reduction measures can also effectively reduce the contribution of
buildings to climate change. For example, measures such as improving
the thermal insulation performance of buildings, installing energy-
saving equipment and saving water can help reduce energy
consumption, thus reducing carbon dioxide emissions. Finally, carbon
neutralization can also be achieved through building recycling.
Building recycling refers to the recycling of materials after the
demolition of buildings to reduce the carbon dioxide emissions
generated in the production process of materials required for new
buildings. Building recycling can not only reduce the contribution of
buildings to climate change, but also save resources, thus obtaining
economic benefits. In general, the implementation of carbon neutral
measures in the field of building materials and buildings can effectively
reduce the contribution to climate change, and can also bring many
other benefits, such as reducing pollutant emissions, saving resources
and improving the sustainability of buildings.

2.1.4. Non-ferrous metals

The application of carbon neutralization in the field of
non-ferrous metals refers to taking measures in the production,
processing and use of non-ferrous metals to reduce their
contribution to climate change. Non-ferrous metals refer to a class
of metals including copper, aluminum, nickel, tin, zinc and lead. In
addition, non-ferrous metals also include non-ferrous alloys.
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Non-ferrous metals produce a large amount of carbon dioxide
emissions during production and processing, which cause serious
environmental pollution. Carbon neutralization measures in the
field of non-ferrous metals can be implemented in the following
ways. Renewable energy is used to produce non-ferrous metals, such
as solar energy and wind energy, which can reduce the dependence
on fossil fuels and carbon dioxide emissions. The exhaust gas
emissions generated in the process of non-ferrous metal production
are reduced. A large amount of waste gas is produced in the process
of nonferrous metal production, which contains a large amount of
carbon dioxide. Therefore, the use of more stringent waste gas
treatment process can minimize the generation of waste gas and thus
protect the environment. In general, the implementation of carbon
neutralization measures in the field of non-ferrous metals can
effectively reduce the contribution to climate change, and can also
bring many other benefits, such as saving resources, reducing energy
consumption and reducing pollutant emissions.

2.1.5. Energy conservation and environmental
protection

The application of carbon neutrality in the field of energy
conservation and environmental protection refers to the
implementation of energy conservation and environmental
protection measures to reduce its contribution to climate change,
which can be achieved by protecting biodiversity and paying
attention to resource recycling. For example, the protection of
biodiversity can help reduce greenhouse gas emissions, because
plants and other organisms can absorb carbon dioxide through
photosynthesis and store it in soil, wood and other biomass. In
addition, the protection of biodiversity also helps to protect the
quality of land and water resources, thus reducing the impact on
the environment. Finally, the importance of resource recycling is
also an essential aspect of energy conservation and environmental
protection. Resource recycling refers to the reuse of resources in
use to reduce the consumption of raw materials and carbon dioxide
emissions. For example, the use of recycled materials, recycling
waste and building recycling can help realize resource recycling. In
general, the implementation of carbon neutral measures in the field
of energy conservation and environmental protection can
effectively reduce the contribution to climate change, and can also
bring many other benefits, such as saving resources, reducing
energy emissions and

consumption, reducing pollutant

protecting biodiversity.

2.1.6. Mechanical equipment

In the field of mechanical equipment, carbon neutralization
technology can be used to reduce the carbon dioxide emissions
generated by some mechanical equipment during operation. For
example, power generation units or gas turbines can use carbon
neutralization technology to capture and store carbon dioxide. This
technology can be achieved by using absorbent to absorb carbon
dioxide, or by capturing carbon dioxide into carbonaceous gas and
storing it underground. In addition, carbon neutralization technology
can also be used to improve the energy efficiency of mechanical
equipment, thereby reducing its carbon dioxide emissions. In addition,
carbon neutralization technology can also be used in other fields, such
as industrial production, transportation and construction. The
application of carbon neutral technology can help reduce the
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dependence on fossil fuels and increase the contribution to
climate change.
The main areas of carbon neutralization are shown in Figure 1.

2.2. Energy management and its main
processes

Energy management refers to the process of meeting the needs of
economic development and human life through the rational use,
storage and transformation of energy, as well as the prediction,
adjustment and control of energy demand (Sadeeq and Zeebaree,
2021; Ning et al., 2022). Energy management is not only the
responsibility of the government and enterprises, but also the
responsibility of everyone. Everyone should be aware of energy
conservation in their lives and participate in energy management
efforts. The main processes of energy management are described below.

2.2.1. Data collection

In the process of energy management, data acquisition is an
important link (Mahapatra and Nayyar, 2022; Schirmer and Mporas,
2023). Data collection mainly collects data related to energy use and
consumption through various sensors, equipment and systems.
These data include the production, transformation, storage,
transportation, sales and use of energy, as well as people’s energy
consumption behavior and demand. Data collection can help people
understand the use of energy, analyze and evaluate it according to
the actual situation, and provide valuable information and basis for
energy management. This information can help formulate reasonable
energy planning and strategies to improve energy efficiency and
reduce energy costs, thus protecting the environment and promoting
economic development. In today’s digital era, data collection has
also been greatly developed through network and cloud computing
technology. Various energy management systems and platforms can
realize remote monitoring, data analysis and management, which
provide more accurate, timely and efficient support for
energy management.

2.2.2. Energy analysis

Energy analysis refers to the systematic analysis and evaluation of
energy use and consumption, and making reasonable suggestions and
decisions based on the analysis results. Energy analysis usually
analyzes the use of energy, mainly the production, transformation,
storage, transportation, sales and use of energy. The energy use in
different periods is compared, summarized and evaluated. Energy
analysis can help to understand the use and trend of energy and make
an overall assessment of it.

2.2.3. Evaluation of energy performance

Energy performance refers to the operating efficiency and
economy of the energy system. In energy management, common
methods for evaluating energy performance include energy
efficiency index, energy cost index, energy use density index and
energy renewable utilization index (Ramya et al., 2019). Among
them, the energy efficiency indicator is an indicator to measure the
operational efficiency of the energy system. Its role is to measure
the energy conversion efficiency, energy utilization efficiency and
energy utilization efficiency. The energy cost indicator is an
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FIGURE 1
Main areas of carbon neutralization.

indicator to measure the economy of the energy system. The
common directions include unit energy cost, energy cost ratio and
energy cost-benefit ratio. The energy use density indicator is an
indicator to measure the impact of the energy system on the
environment. The common contents include energy use per unit
area, energy use per unit product and energy use per unit
population. The renewable energy utilization rate is an indicator to
measure the sustainability of the energy system. The commonly
used indicators include the proportion of renewable energy, the
utilization rate of renewable energy and the proportion of renewable
energy output.

2.2.4. Energy conservation and emission
reduction

In energy management, energy conservation and emission
reduction refers to taking measures to reduce energy use and
greenhouse gas emissions, so as to achieve the purpose of saving
energy and protecting the environment. When carrying out energy
conservation and emission reduction, common methods include
improving energy efficiency, promoting renewable energy,
controlling greenhouse gas emissions, adopting energy-saving
technologies and equipment, improving energy management level,
implementing energy plans and policies, etc. When carrying out
energy conservation and emission reduction, different energy
systems, different energy use conditions and different economic and
social conditions should be taken into account, and practical
measures should be taken. At the same time, a sound energy
management system should be established to monitor and evaluate
energy use, so as to constantly improve energy conservation and
emission reduction measures.

The main process of energy management is shown in Figure 2.
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3. Carbon neutralization, carbon peak
and energy consumption analysis
algorithm

3.1. Basic concepts of carbon
neutralization and carbon peak

Carbon neutralization is a technology used to reduce greenhouse
gas emissions and slow down the process of global warming. This
technology is usually achieved by capturing greenhouse gases and
storing them underground or converting them into other forms. For
example, carbon capture and storage technology can be used to
capture carbon dioxide emitted by factories or power plants, and then
store it underground to prevent it from entering the atmosphere.
Another common carbon neutralization technology is tree planting,
because trees can absorb carbon dioxide and convert it into organic
matter. Carbon neutrality is an important strategy to mitigate global
warming, because it can help reduce greenhouse gas emissions and
reduce the rise of the earth’s surface temperature. However, carbon
neutrality is not the only way to solve the problem of climate change,
nor is it a solution for all. In addressing the issue of climate change,
there are many other factors to be considered, including reducing
energy use and shifting to renewable energy, as well as policies and
measures to promote sustainable development.

The carbon peak refers to the process that the global carbon
emissions begin to decline after reaching the peak. This is an important
concept, because the increase of carbon emissions is the main cause of
global warming. When carbon emissions reach the peak and begin to
decline, the global climate is likely to be mitigated. Carbon peaking is
usually achieved by taking measures to reduce carbon emissions. These
measures may include shifting to renewable energy, improving energy
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Carbon peaking is an important strategy to deal with climate change.
To truly achieve the carbon peak, it is necessary to take joint action
globally. This requires governments, businesses and the public to work
together, share responsibility and do their best to reduce carbon
emissions in the hope of mitigating the effects of global warming in
the future.

The basic concepts of carbon neutralization and carbon peak are
illustrated in Figure 3.

3.2. Energy consumption analysis
algorithm based on IPAT model

IPAT model is an assessment model of the impact of human
activities on the environment, which is used to express the impact of
economic growth on the environment, that is, the environmental
effect is the result of the comprehensive impact of population,
technological factors and the level of affluence. The specific expression
of the formula is:

I=P*A«*T (1)

Among them, I, P, A and T represent the environmental load,
population, per capita GDP and unit GDP, respectively.

The environmental impact is expressed as energy consumption,
and the environmental impact formula is the IPAT model of energy
consumption. Its specific expression is:
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Among them, E is the total energy consumption, and G is the
total GDP. E G
In addition, there are relationships of 1= a and A = F . 'The

total energy consumption can be converted as follows:

E-EuSuporaasp 3)
G P

Then, structural decomposition is carried out to get the change of
energy consumption in the t period relative to the base period.

AE=E'-E? =T'A'P' —1°AP® = AE| + AE 5 + AEp + AE g (4)

Among them, @E; is the energy intensity factor. @EA is the
factor of economic growth. €Ep is population factor. In addition,
Esq is the decomposition allowance. The expression is as follows:

t
AE;q=E'-E%- zwm% (5)

Among them,
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Basic concept diagram of carbon neutralization and carbon peak.

t 10
W= E'-E ©)
Et
ln—o
E
Therefore,
AE, = E' —EO—(Et —E°)=0 @)

To sum up, the total energy consumption can be expressed
as follows:

AE = AE| + AE + AEp (8)

Through these algorithm formulas, the construction of energy
consumption analysis algorithm based on IPAT model can
be completed. This algorithm is used to analyze and evaluate the
impact of human energy consumption on the environment.
According to the theory of IPAT model, it decomposes the impact
of human energy consumption into three factors: population size,
affluence and production technology. Through the analysis and
evaluation of these three factors, the impact of energy consumption
on the environment is determined. The analysis of energy
consumption can provide reference basis for government decision-
making and help the government to formulate energy policies and
plans. In addition, key areas of energy conservation and emission
reduction can also be identified, and corresponding suggestions and
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measures can be put forward to effectively reduce energy
consumption and pollution.

4. Experiment on energy economic
Management

4.1. Test of energy consumption analysis
algorithm based on IPAT model

In this part, the energy consumption analysis algorithm based on
IPAT model is tested to explore its operation performance. First, the
traditional energy consumption analysis algorithm and the energy
consumption analysis algorithm based on IPAT model are
synchronized to explore the relationship between the number of
analysis threads and the amount of data synchronization processing.
The results are illustrated in Figure 4.

By analyzing the data in Figure 4, it can be known that when the
number of online trips is 1, the data synchronization processing
capacity of the traditional energy consumption analysis algorithm and
the energy consumption analysis algorithm based on IPAT model are
2,354 and 2,574 respectively, and the data between them is not
different. When the number of threads is 16, their data synchronization
processing capacity is 30,152 and 39,548, respectively. It can be seen
that there is a huge gap between the data synchronization processing
capacity of the two algorithms. It shows that the energy consumption
analysis algorithm based on IPAT model has higher data
synchronization processing capacity in the case of multi-
thread operation.

Then, the memory occupation of the two algorithms is
investigated, and the change of memory occupation with the running
time is studied. The results are shown in Figure 5.

Through the analysis of the experimental data in Figure 5, it can
be learned that when the running time is 1 h, the memory occupation
of the traditional energy consumption analysis algorithm and the
energy consumption analysis algorithm based on IPAT model are
987MB and 971 MB respectively, and the gap between them is
relatively small. When the running time is 7h, their memory
consumption is 2,371 MB and 1,308 MB, respectively. Obviously, the
energy consumption analysis algorithm based on IPAT model
occupies less memory.

4.2. Experiment of energy economic
management under the background of
carbon neutralization and carbon peak

First, China’s carbon emissions and economic development in
recent years are investigated. The total carbon emissions, per capita
carbon emissions and GDP are statistically investigated. The results
are described in Table 1.

As can be seen from Table 1, from 2008 to 2012, the total carbon
emissions have increased from 7.38 billion tons to 9.00 billion tons.
The per capita carbon emissions have increased from 1.42 tons of coal
to 1.71 tons of coal. In addition, the economy has also developed
rapidly, with GDP increasing from 31924.4 billion yuan to 53857.9
billion yuan. This shows that with the development of economy,
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volume based on IPAT model algorithm.

Thread number

energy consumption has increased significantly, and carbon emissions
have also increased rapidly.

Before 2013, China’s carbon emissions were in a period of rapid
growth. After 2013, it is necessary to change the strategy of energy
economic management and re-design the standardized path of energy
economic management. Therefore, it is necessary to implement energy
conservation and emission reduction measures through the concept
of carbon neutralization and carbon peak, so as to make the carbon
emissions and economic development enter a stable period. The
energy consumption analysis algorithm based on IPAT model is used
to analyze and forecast China’s carbon emissions and GDP. The carbon
emissions and GDP values under the baseline scenario and the carbon
neutral scenario can be analyzed.

First, the carbon emissions are predicted, and the carbon
emissions under the baseline scenario and the carbon neutral scenario
are analyzed, respectively. The results are shown in Figure 6.

Through the analysis of Figure 6, it can be learned that in
2013-2017, the carbon emissions under the baseline scenario have

Frontiers in Ecology and Evolution

increased year by year, from 9.25 billion tons to 10.48 billion tons.
Under the carbon neutral scenario, its carbon emissions in 2013-
2017 are 9.22 billion tons, 9.24 billion tons, 9.22 billion tons, 9.19
billion tons and 9.21 billion tons, respectively. It can be learned
that under the carbon neutral scenario, its carbon emissions tend
to be stable.

Then, by using the same method, the GDP under the forecast
baseline scenario and the carbon neutral scenario are analyzed
separately. The results are shown in Figure 7.

According to the data in Figure 7, it can be analyzed that the GDP
under the baseline scenario has increased from 60214.7 billion yuan
to 83841.4 billion yuan in 2013-2017. Under the carbon neutral
scenario, its GDP has increased from 59296.3 billion yuan to 82814.9
billion yuan. It can be seen that although the GDP under the carbon
neutral scenario is smaller than that under the baseline scenario, it is
not much smaller.

To sum up, after the implementation of the concept of carbon
neutrality and carbon peaking, and the implementation of energy
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Comparison of memory usage of the two algorithms. (A) Memory occupation diagram of traditional algorithms (B) Memory occupation diagram of
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TABLE 1 Statistics of China’s total carbon emissions, per capita carbon
emissions and GDP.

Total carbon Per capita GDP (100
emissions carbon million
(200 million emissions yuan)
tons) (tons Coal/
people)
2008 73.8 1.42 319,244
2009 77.1 1.48 348,517
2010 81.4 1.54 412,119
2011 88.2 1.63 487,940
2012 90.0 1.71 538,579

conservation and emission reduction measures, the carbon emissions
have decreased significantly, while the GDP has decreased by a small
amount. This shows that the environment and optimize energy
management can be protected by sacrificing a little GDP. It can also
prove that the standardization path of energy economic management
based on the background of carbon neutrality and carbon peak
is feasible.

5. Conclusion

Carbon neutrality refers to reducing greenhouse gas emissions
by removing carbon dioxide from the atmosphere, thus curbing
climate change. Carbon peak refers to that in the next few decades,
the carbon dioxide emitted by human beings reaches the peak, and
then begins to decline gradually. Under the background of carbon
neutrality and carbon peak, energy economic management is
particularly important. Energy economic management refers to the

Frontiers in Ecology and Evolution

management measures to promote sustainable economic
development through rational allocation and use of energy
resources, improve energy efficiency and reduce energy
consumption and environmental pollution. In the context of
carbon neutrality and carbon peak, the main task of energy
economic management is to promote the promotion and use of
low-carbon energy and reduce carbon emissions. In order to
achieve this goal, a variety of measures can be taken, such as
improving energy efficiency, developing low-carbon energy,
implementing energy price policies, promoting energy
conservation and emission reduction technologies, establishing
energy markets, and establishing energy information platforms.
This paper analyzed the energy economic management path in the
context of carbon neutralization and carbon peak. The energy
consumption analysis algorithm based on IPAT model proposed in
this paper had an excellent role for research. This study believed
that the energy consumption analysis algorithm based on IPAT
model could effectively improve the synchronous processing of
energy data under multi-thread operation. In addition, it could
also reduce the memory footprint at runtime. Through the research
and experiment of energy economic management in the context of
carbon neutralization and carbon peaking, it can be understood
that under the concept of carbon neutralization and carbon
peaking, carbon emissions were greatly reduced, while the
economic reduction was very small. Through this experiment, the
development route of low carbon economy could be explained,
which provided an excellent hint for energy management under
low carbon economy. As one of the effective ways to solve energy
problems, energy economic management has a very broad
development prospect. With the continuous growth of energy
demand, energy economic management has received more and

more attention. Energy economic management should strengthen
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GDP forecast. (A) GDP forecast under the baseline scenario. (B) GDP forecast under the carbon neutral scenario.

support for energy conservation and emission reduction. By
promoting energy-saving technologies and improving energy
efficiency, energy consumption costs and pollution have been
reduced. In addition, energy economic management should

Frontiers in Ecology and Evolution 10

strengthen the protection of energy resources, and reduce the
consumption of energy resources by improving energy utilization
efficiency and promoting renewable energy, so as to protect the
sustainable use of energy resources.
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