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Abstract

In recent years, with the increasing global attention to climate change and environ-
mental protection, promoting the development of a green low-carbon economy has
become the consensus and direction of efforts of all countries. However, how to
establish evaluation indicators from the perspective of economics to evaluate the

low-carbon economy has become one of the focuses of green economy research.
The evaluation indicators can fully reflect the core characteristics of a low-carbon
economy, such as reducing greenhouse gas emissions, improving energy efficiency,
promoting clean energy development, etc. Therefore, evaluating a low-carbon
economy can provide important support for promoting the development of a low-
carbon economy. This paper studies the economic logic of statistical evaluation of
the low-carbon economy, analyzes the economic logic basis and connotation of sta-
tistical evaluation of the low-carbon economy, puts forward the logic and strategy
of the construction of low-carbon statistical evaluation system, and emphasizes the
core path of the construction of low-carbon statistical evaluation system, so as to
promote the continuous improvement of the construction of Low-carbon economy
statistical evaluation system.
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1. Introduction

Low-carbon economy is to reduce greenhouse gas emissions and adverse effects on the environment as much as
possible in the process of production, consumption, and resource utilization, so as to achieve a virtuous cycle of
economic development and environmental protection. The emergence of a low-carbon economy is to meet the chal-
lenges brought by global warming and climate change, as well as the need to promote sustainable development. The
realization of a low-carbon economy is of great significance for economic development and environmental protection.
Low-carbon economy can slow down the speed of global warming and climate change, reduce the risk of natural
disasters, protect the human living environment, promote sustainable economic development, improve resource uti-
lization efficiency and industrial competitiveness, and promote green transformation and innovative development of
the economy. Therefore, it is very important to implement specific and quantifiable statistical evaluation of the low-
carbon economy, which is the only way to correctly assess the development degree of the low-carbon economy and
guide the high-quality development of the low-carbon economy.
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2. Basic principles for the construction of a statistical evaluation system of a Low-carbon econ-
omy

2.1 Principle of comprehensiveness

Low-carbon economy evaluation should comprehensively consider economic, environmental, and social indicators
from multiple perspectives to comprehensively reflect the benefits and costs of the low-carbon economy. The evalu-
ation system should include indicators of economic growth, carbon emissions, and other aspects to comprehensively
evaluate the overall performance of the Low-carbon economy.

2.2 Principle of comparability

The evaluation of a low-carbon economy should be comparable, that is, data from different regions, industries, and
time periods can be compared and analyzed. To achieve comparability, the evaluation system should adopt unified
indicators and measurement methods to ensure consistency and comparability between different data (Liu Junchi,
2019).

2.3 Quantitative principle

Low-carbon economy evaluation should be based on quantitative data and indicators to achieve scientific and
objective evaluation. Quantitative data can provide more accurate information for comparison and analysis. The eval-
uation system should determine appropriate indicators and data sources, and adopt scientific measurement methods
to ensure the accuracy and credibility of the evaluation.

2.4 Principle of operability

The evaluation of a Low-carbon economy should be operable, that is, the evaluation results can provide targeted
policy recommendations and measures for policymakers. The evaluation system should be combined with Low-car-
bon economy policies and measures to ensure the practicability and guidance of the evaluation. At the same time, the
evaluation results should be operable, that is, they can provide a decision-making basis for different stakeholders in
a low-carbon economy (Yan Yonggang & Ma Ming, 2020).

3. Logic and strategy of low-carbon economy statistical evaluation system construction

The construction of a statistical evaluation system for a low-carbon economy can be based on the framework of
the target layer, criterion layer, and indicator layer.

The target level is the highest level of the evaluation system, which is used to determine the overall goal and
direction of Low-carbon economy development. The setting of the target layer needs to consider factors such as the
development needs of the country or region, environmental carrying capacity, and sustainable development require-
ments.

The criteria layer is the middle layer of the evaluation system, which is used to formulate the criteria and principles
for evaluating the low-carbon economy. these guidelines can include requirements for economic development, envi-
ronmental protection, social benefits, and other aspects. the setting of the criteria layer needs to consider the core
values of the low-carbon economy and the principle of sustainable development (Wang Na, Zhou Xiang, & Liao
Huchang, 2020)/.

The indicator layer is the bottom layer of the evaluation system, which is used to specifically measure the perfor-
mance and performance of the Low-carbon economy. These indicators can include energy consumption rates, etc.
The setting of the indicator layer needs to consider factors such as data availability, data accuracy, and the represent-
ativeness of indicators (Zhang Hong, 2019).

Under the guidance of the above principles of Low-carbon economy statistical evaluation system construction,
combined with the logic of Low-carbon economy statistical evaluation system construction, experts and scholars'
literature on low-carbon economy statistical evaluation system design and China's low-carbon economy development
practice, the general framework of Low-carbon economy statistical evaluation system in Table 1 below can be con-
structed.

The entire evaluation index system consists of 4 primary indicators and 16 secondary indicators. The primary
indicators mainly include economic benefits, resource utilization capacity, environmental benefits, and social benefits.

DOI: 10.26855/jhass.2023.12.031 2564 Journal of Humanities, Arts and Social Science



Wenjie Wang

Table 1. General Framework of Statistical Evaluation System for Low-carbon Economy

Criterion layer

Target layer (first level indicator)

Indicator layer (secondary indicator)

Water consumption per unit GDP
Energy consumption per unit of GDP
economic benefits o o )
Strong carbon dioxide emissions per unit of GDP
Proportion of low-carbon energy in total energy consumption

Forest cover

Resource utilization Clean energy utilization rate

capacity CO2 emission intensity
Comprehensive utilization rate of industrial solid waste
Statistical evaluation system ) o )
of low-carbon Economy Reduction rate of total emissions of major pollutants

Harmless pollution treatment rate

environmental benefit  pe proportion of output value of heavily polluting industries to GDP-

added value
The proportion of renewable energy output value to GDP-added value
Per capita forest area
Per capita green space area
Social benefits

Proportion of new energy vehicles

Per capita carbon emissions

3.1 Economic Expression of Economic Benefit Indicators

The economic benefit indicators in Low-carbon economy statistics play an important role in evaluating the effect
and sustainability of Low-carbon economy development. The following are the explanations and calculation formulas
for each indicator:

Unit GDP water consumption: Unit GDP water consumption refers to the amount of water resources consumed
per unit of GDP. It reflects the efficiency of economic activities in utilizing water resources. The development of a
low-carbon economy should pay attention to the conservation and rational use of water resources, and achieve sus-
tainable economic development by reducing water consumption per unit GDP.

Economic calculation formula: water consumption per unit of water resource consumption/GDP

Energy consumption per unit of GDP: Energy consumption per unit of GDP refers to the amount of energy con-
sumed per unit of GDP. It reflects the efficiency of energy utilization in economic activities. The development of a
low-carbon economy should focus on energy conservation and substitution, and achieve sustainable economic devel-
opment by reducing energy consumption per unit GDP.

Economic calculation formula: energy consumption per unit of energy consumption/GDP

Carbon dioxide emission intensity per unit of GDP: Carbon dioxide emission intensity per unit of GDP refers to
the amount of carbon dioxide emissions generated per unit of GDP. It reflects the degree to which economic activities
have an impact on climate change. The development of a low-carbon economy should focus on reducing carbon
dioxide emissions, and achieve a low-carbon economy by reducing the intensity of carbon dioxide emissions per unit
of GDP.

Economic calculation formula: unit GDP carbon dioxide emission intensity=carbon dioxide emissions/GDP

The proportion of low-carbon energy in total energy consumption: The proportion of low-carbon energy in total
energy consumption refers to the proportion of low-carbon energy in total energy consumption. Low-carbon energy
includes renewable energy and clean energy, such as solar energy, wind energy, hydropower, etc. The development
of a low-carbon economy should focus on promoting the use of low-carbon energy, and realize the green
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transformation of the economy by increasing the proportion of low-carbon energy in total energy consumption.

Economic calculation formula: proportion of low-carbon energy to total energy consumption=low-carbon energy
consumption/total energy consumption

These economic benefit indicators have various characterization effects on the development of a low-carbon econ-
omy. Unit GDP water consumption and unit GDP energy consumption reflect the efficiency of economic activities
in utilizing water resources and energy. By reducing unit GDP water consumption and unit GDP energy consumption,
resource conservation and environmental protection can be achieved. The intensity of carbon dioxide emissions per
unit of GDP reflects the impact of economic activities on climate change. By reducing the intensity of carbon dioxide
emissions per unit of GDP, emissions reduction and climate change response can be achieved. The proportion of low-
carbon energy in total energy consumption reflects the proportion of low-carbon energy in energy consumption. By
increasing the proportion of low-carbon energy, the optimization of energy structure and the promotion of green
energy can be achieved.

3.2 Economic expression of resource utilization capacity indicators

The resource utilization capacity index in Low-carbon economy statistics plays an important role in evaluating the
resource utilization effect and sustainability of Low-carbon economy development. The following are the explana-
tions and calculation formulas for each indicator:

Forest cover: Forest cover refers to the proportion of forest area in a specific area to the total area of the area. It
reflects the forest resource status and ecological environment quality of the region. The increase in Forest cover can
promote the increase of carbon sinks, reduce carbon dioxide emissions, protect biodiversity and soil water sources,
and promote sustainable development.

Clean energy utilization rate: Clean energy utilization rate refers to the proportion of clean energy consumption in
a specific region to the total energy consumption in that region. Clean energy includes renewable energy such as solar
energy, wind energy, hydro energy, and other low-carbon energy sources. The improvement of clean energy utiliza-
tion can reduce dependence on traditional fossil energy, reduce carbon dioxide emissions, and promote the develop-
ment of a low-carbon economy.

Calculation formula: Clean energy utilization rate=Clean energy consumption/Total energy consumption

CO2 emission intensity: CO2 emission intensity refers to the amount of carbon dioxide emissions per unit area or
output. It reflects the level of carbon dioxide emissions in a region or industrial sector. The reduction of CO2 emission
intensity can reduce greenhouse gas emissions and promote the development of a low-carbon economy.

Calculation formula: CO2 emission intensity=CO2 emissions/region or output

Comprehensive utilization rate of industrial solid waste: The comprehensive utilization rate of industrial solid
waste refers to the proportion of the comprehensive utilization of industrial solid waste in a specific region to the
total industrial solid waste generated in that region. It reflects the degree of resource utilization and environmental
management level of industrial solid waste. The improvement of the comprehensive utilization rate of industrial solid
waste can reduce waste discharge and consumption of natural resources, and promote the development of a circular
economy and low-carbon economy.

Calculation formula: Comprehensive utilization rate of industrial solid waste=Comprehensive utilization amount
of industrial solid waste/Total production amount of industrial solid waste

These indicators of resource utilization capacity have various characterizations on the development of a low-carbon
economy. Forest cover and clean energy utilization rate reflect the degree of protection and sustainable utilization of
natural resources. By improving Forest cover and clean energy utilization rate, carbon emissions and environmental
pollution can be reduced. The intensity of CO2 emissions reflects the level of carbon dioxide emissions in a region
or industrial sector, and reducing the intensity of CO2 emissions can alleviate climate change and environmental
damage.

3.3 Economic expression of environmental benefit indicators

The environmental benefit indicators in Low-carbon economy statistics play an important role in assessing the
environmental protection and sustainability of Low-carbon economy development. The following are the explana-
tions and calculation formulas for each indicator:

Reduction rate of total emissions of major pollutants: The reduction rate of total emissions of major pollutants
refers to the degree to which the total emissions of major pollutants in a specific region decrease relative to the

DOI: 10.26855/jhass.2023.12.031 2566 Journal of Humanities, Arts and Social Science



Wenjie Wang

reference period within a certain period of time. It reflects the control and reduction effect of pollutant emissions in
the region. The increase in the reduction rate of total emissions of major pollutants can reduce environmental pollu-
tion and promote the development of a low-carbon economy.

Calculation formula: Reduction rate of total emissions of major pollutants= (total emissions during the reference
period - total emissions during the target period)/total emissions during the reference period

Harmless pollution treatment rate: Harmless pollution treatment rate refers to the proportion of harmless treatment
amount in the total treatment amounts of pollutants in a specific area. It reflects the ability and level of harmless
treatment of pollutants in the region. The improvement of harmless pollution treatment rate can reduce the impact on
the environment and human health, and promote the development of a low-carbon economy.

Calculation formula: harmless pollution treatment rate=harmless treatment amount/total treatment amount

The proportion of output value of heavy polluting industries to GDP added value: The proportion of output value
of heavy polluting industries to GDP added value refers to the proportion of output value of heavy polluting industries
in a specific region's GDP added value. It reflects the contribution of heavily polluting industries to economic devel-
opment and environmental pressure. The reduction of the proportion of output value of heavy pollution industries in
the added value of GDP can reduce environmental pollution and promote the development of a low-carbon economy.

Calculation formula: proportion of output value of heavily polluting industries to GDP added value=output value
of heavily polluting industries/GDP added value

The proportion of renewable energy output value to GDP added value: The proportion of renewable energy output
value to GDP added value refers to the proportion of renewable energy output value in a specific region's GDP added
value. Renewable energy includes renewable energy sources such as solar energy, wind energy, and hydropower.
The increase of the proportion of renewable energy output value in the added value of GDP can reduce the depend-
ence on traditional fossil energy, reduce environmental pollution, and promote the development of a low-carbon
economy.

Calculation formula: proportion of renewable energy output value to GDP added value=renewable energy output
value/GDP added value

These indicators of resource utilization capacity have various characterizations on the development of the low-
carbon economy. The reduction rate of total emissions of major pollutants and the harmless pollution treatment rate
reflects the control and treatment capacity of pollutants. By reducing pollutant emissions and achieving harmless
treatment, environmental pollution can be reduced and the ecological environment can be protected.

3.4 Economic expression of social benefit indicators

The social benefit indicators in Low-carbon economy statistics play an important role in assessing the environ-
mental protection and sustainability of Low-carbon economy development. The following are the explanations and
calculation formulas for each indicator:

Per capita forest area: Per-capita forest area refers to the ratio of the total forest area in a specific area to the
population of that area. It reflects the richness and protection of forest resources in the region. The increase in per
capita forest area can provide more ecosystem services and carbon sinks, and promote the development of a low-
carbon economy.

Per capita green space area: Per capita green space area refers to the ratio of the total green space area in a specific
area to the population of that area. Green space includes parks, green belts, Urban green space, etc. The increase of
per capita green space area can improve the urban ecological environment, provide ecosystem services, reduce carbon
emissions and Urban heat island effect, and promote the development of the low-carbon economy.

The proportion of new energy vehicles: The proportion of new energy vehicles refers to the ratio of the number of
new energy vehicles in a specific region to the total number of vehicles in that region. New energy vehicles include
electric vehicles, hybrid electric vehicles, etc. Calculation formula: proportion of new energy vehicles=number of
new energy vehicles/total number of vehicles

Per capita carbon emissions: Per capita carbon emissions refer to the ratio of the total carbon emissions of a specific
region to the population of that region. It reflects the per capita carbon emissions level in the region. The reduction
of per capita carbon emissions can reduce greenhouse gas emissions, reduce the Carbon footprint, and promote the
development of a low-carbon economy.

Calculation formula: per capita carbon emissions=total carbon emissions/population

These indicators of resource utilization capacity have various characterizations on the development of a low-carbon
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economy. The per capita forest area and per capita green space area reflect the degree of protection and sustainable
utilization of natural resources. Increasing the area of forests and green spaces can provide more ecosystem services,
reduce carbon emissions, and improve the ecological environment. The proportion of new energy vehicles reflects
the carbon emissions situation in the transportation sector and the promotion level of new energy vehicles. By in-
creasing the proportion of new energy vehicles, the use of traditional fuel vehicles can be reduced, and carbon emis-
sions and air pollution can be reduced. The per capita carbon emissions reflect the per capita carbon emission level.
By reducing per capita carbon emissions, we can reduce greenhouse gas emissions and reduce the Carbon footprint.

4. Conclusion

To sum up, it is crucial to implement specific and quantifiable statistical evaluation of the low-carbon economy,
which is the only way to correctly assess the development degree of the low-carbon economy and guide the high-
quality development of the low-carbon economy. this paper constructs 4 primary indicators and 16 secondary indi-
cator frameworks. It discusses the general framework of the statistical evaluation system for the low-carbon economy,
which is conducive to further promoting the evaluation and analysis of the low-carbon economy.
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