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Abstract. This comparative analysis evaluates the impact of MEPS policies on carbon emissions in
China and the United States, two of the world's largest carbon emitters. The analysis provides
valuable insights for policymakers, researchers, and stakeholders in energy efficiency and carbon
reduction. It reveals that both nations have achieved significant carbon emission reductions through
the implementation of MEPS policies, particularly in the residential and non-resource-based sectors.
However, the study also uncovers stark differences in policy implementation, targeted sectors, and
enforcement mechanisms between the two countries. In the United States, the mature market for
energy-efficient technologies and robust policy enforcement mechanisms have amplified the impact
of MEPS. In contrast, China's heavy reliance on coal and regional disparities in energy efficiency
present unique challenges to the implementation and impact of MEPS policies. Despite these
challenges, China has made substantial progress, particularly in the construction sector and in
provinces outside resource-based regions. The study concludes with recommendations for
enhancing the effectiveness of MEPS policies, including improving policy design, strengthening
enforcement, expanding coverage to additional sectors, and addressing regional disparities. It
underscores the need for continued research and international collaboration to drive further progress
in carbon emission reduction.
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1. Introduction

The intensifying global climate crisis, which is rapidly reaching alarming levels, has highlighted
the pressing necessity for significant decreases in carbon emissions. These emissions are the main
contributing factor to global warming, a phenomenon that is causing detrimental changes to our
planet's climate systems. The urgency of this situation cannot be overstated, as the continued increase
in carbon emissions could lead to irreversible damage to our environment, making it crucial that we
take immediate and substantial action to reduce these emissions. Among the myriad strategies to
achieve this, the implementation of Minimum Energy Performance Standards (MEPS) has emerged
as a pivotal policy tool. These standards are instrumental in enhancing energy efficiency, lowering
energy use, and thereby reducing carbon emissions [1].

In the context of China and the United States, the world's two greatest carbon emitters, the
significance of MEPS is particularly pronounced [2]. Both nations have adopted and implemented
MEPS policies, albeit with significant differences in scope, implementation, and effectiveness.
Numerous variables may be responsible for these disparities, including disparate economic structures,
energy consumption patterns, and policy environments [3].

Recent research on MEPS has been extensive and varied, encompassing policy analysis, impact
assessment, and comparative studies. In the literature, however, a comprehensive comparative
analysis of the impact of MEPS policies on carbon emissions in China and the United States is limited.
By thoroughly comparing the MEPS policies in both nations and their relative effects on carbon
emissions, this article seeks to narrow this gap.

Through this comparative analysis, this study seeks to offer valuable insights for policymakers,
researchers, and stakeholders on the subjects of climate change mitigation and energy efficiency. The
results of this study are expected to inform future policy formulation and execution as well as the
current discussion on energy policy and mitigating climate change.
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2. Description of the MEPS Policies in two countries

2.1. MEPS Policies in China

China has been implementing comprehensive Minimum Energy Performance Standards (MEPS)
since the 1980s, demonstrating its dedication to saving energy and lowering emission levels. These
standards, developed and implemented by the China National Institute of Standardization, apply to a
broad spectrum of products. This includes residential appliances like refrigerators and cooling units,
business machines like heaters and motors, and industrial equipment like electric motors and
transformers. The standards are revised regularly to stay up with technical breakthroughs and industry
trends. Enforcement of these standards is robust, involving mandatory product certification, regular
market surveillance, and penalties for non-compliance. In addition to these, China has extended the
reach of MEPS to the construction sector, and building standards for energy efficiency are being
implemented to reduce energy usage in the face of rising urbanization. These policies have resulted
in considerable decreases in energy use and carbon emissions, contributing to China's broader
environmental and sustainability goals [3,4].

2.2. MEPS Policies in the USA

The U.S. Department of Energy (DOE) has been implementing Minimum Energy Performance
Standards (MEPS) since the 1980s. These standards apply to more than 60 categories of products,
comprising a vast array of items ranging from residential appliances such as air conditioners and
refrigeration units to commercial and industrial apparatus such as electric motors and transformers as
well. The MEPS policies are set based on a detailed analysis of energy savings potential,
technological feasibility, and economic impact, ensuring a balance between energy efficiency and
economic viability. These standards are routinely updated to stay up with technological and economic
changes. Enforcement of MEPS involves a robust mechanism that includes certification requirements
for manufacturers, compliance testing, and penalties for non-compliance. In addition to federal MEPS,
several states have implemented their energy efficiency standards for products not covered by federal
standards, further driving energy efficiency improvements across the country [5].

3. Evaluation of the impact of MEPS Policies on the emission of carbon in the
two regions

3.1. Impact of MEPS Policies on Carbon Emissions in China

Significant research has focused on the influence of MEPS policies on carbon dioxide emissions
in China. China's dedication to energy efficiency and lowering emission levels, reflected in the
implementation of MEPS since the 1980s, has contributed to a substantial reduction in carbon
emissions across various sectors.

China's energy structure, which depends primarily on coal, has contributed a great deal to carbon
emissions. However, the implementation of MEPS has resulted in a gradual decline in the influence
of the coal-based energy structure on carbon dioxide emissions, particularly in provinces lacking
natural resources and eastern China [6]. This is primarily given that MEPS policies promote the use
of more environmentally friendly devices and practices, thereby reducing reliance on coal and other
high-carbon energy sources.

Moreover, the implementation of MEPS in the construction sector, through building energy
efficiency standards, has significantly reduced cooling and heating electricity use intensity, thereby
contributing to carbon emission reduction [7]. This is particularly significant given the rapid
urbanization in China, resulting in increased energy demand in the construction industry.

In the manufacturing sector, the implementation of MEPS has led to significant energy savings
and carbon emission reductions [8]. The policies have set energy efficiency standards for key
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equipment such as electric motors, furnaces, and compressors, resulting in increased energy
efficiency and lower carbon emissions.

In conclusion, the implementation of MEPS policies in China has had a significant impact on
reducing carbon emissions. However, there is a need for continued research and policy development
to address the challenges and disparities in their implementation [9].

3.2. Impact of MEPS Policies on Carbon Emissions in the USA

Reduced carbon emissions in America as a result of MEPS are felt throughout several industries.
The adoption of MEPS has been instrumental in pushing the adoption of energy-efficient technologies
and practices in the residential sector, resulting in substantial reductions in carbon emissions. For
instance, The annual Tracking the Sun report from the Lawrence Berkeley National Laboratory
indicates that PV systems have continued to increase in size and efficiency, with a median module
efficiency of 18.4% across all sampled systems in 2018, an increase of one percentage point from the
previous year [10].

In non-residential sectors such as manufacturing and transportation, MEPS policies have also
played a crucial role in mitigating carbon emissions. These policies have set energy efficiency
standards for equipment and processes, promoting energy-efficient practices among businesses. For
instance, in the manufacturing sector, MEPS policies have set energy efficiency standards for key
equipment such as electric motors, furnaces, and compressors, resulting in greater energy efficiency
and lower carbon emissions [11]. In the transportation sector, fuel efficiency standards for vehicles
have been established, inducing manufacturers to enhance the energy efficiency of their autos and
reduce carbon emissions as a result [11].

In conclusion, the implementation of MEPS policies in the USA, both in residential and non-
residential sectors, has had a significant impact on reducing carbon emissions. These policies have
driven the adoption of energy-efficient technologies and practices, leading to substantial reductions
in carbon emissions across various sectors.

3.3. Comparative Analysis

The Minimum Energy Performance Standards (MEPS) policies have been instrumental in
reducing carbon emissions in both America and China. However, the impact and implementation of
these policies vary significantly between the two countries due to differences in their energy
structures, economic development stages, and policy enforcement mechanisms.

The implementation of MEPS in the United States has significantly reduced carbon emissions,
particularly in the residential sector. The policies have fostered the adoption of energy-efficient
appliances and practices, resulting in a reduction in the consumption of electricity and, consequently,
the release of carbon dioxide [12]. The impact of MEPS in the United States is further amplified by
the country's mature market for energy-efficient technologies and strong policy enforcement
mechanisms [13].

On the other hand, China's energy structure, which is primarily reliant on coal, has contributed
significantly to carbon emissions. However, the implementation of MEPS has led to a gradual
reduction in the influence of China's coal-based power system on carbon dioxide emissions,
especially in resource-poor provinces and eastern China [14]. The implementation of MEPS in the
construction sector, through building energy efficiency standards, has also significantly reduced
cooling and heating electricity use intensity, thereby contributing to carbon emission reduction [15].

Despite these achievements, the impact of MEPS policies in China is constrained by several factors.
These include the country's heavy reliance on coal, regional disparities in energy efficiency, and
challenges in policy enforcement [16]. Furthermore, the rapid urbanization in China has led to
increased demand for energy in the construction sector, posing additional challenges to the
implementation of MEPS policies [17].

To address these problems and improve the effectiveness of MEPS policies in reducing carbon
emissions, additional research and policy development is required [18].
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4. Suggestions
4.1. Suggestions for China

Promote Energy-Efficient

Enhance Policy

Enforcement Technologies and Practices

Improve Policy
Design

=

Expand Coverage Address Regional Disparities

Fig. 1 Suggestions for China

A logical diagram, labeled as Fig. 1, serves to depict the relationships among various suggestions.
To provide further clarity, an in-depth exploration of these suggestions will be conducted in the
following sections.

Improve Policy Design: China's MEPS policies should focus more on sectors and equipment with
high energy consumption and carbon emissions. For instance, given China's heavy reliance on coal,
more stringent energy efficiency standards could be set for coal-fired power plants and industrial
boilers. Additionally, the policies could also target high-energy-consuming appliances and equipment,
such as air conditioners and refrigerators, by setting more stringent energy efficiency standards.

Enhance Policy Enforcement: The effectiveness of MEPS policies largely depends on their
enforcement. Therefore, China should strengthen the enforcement of its MEPS policies. This could
be achieved by improving the capacity of regulatory authorities, enhancing monitoring and
verification mechanisms, and imposing stricter penalties for non-compliance.

Expand Coverage: Currently, China's MEPS policies mainly cover the construction sector and
some energy-intensive industries. To further reduce carbon emissions, the coverage of MEPS policies
could be expanded to include more sectors and equipment. For example, the policies could be
extended to cover the transportation sector, which is a significant contributor to carbon emissions.

Promote Energy-Efficient Technologies and Practices: To support the implementation of MEPS
policies, China could promote the introduction of energy-efficient innovations and practices. This
could be accomplished through various means, such as providing subsidies for energy-efficient
appliances, promoting energy-saving practices among consumers, and encouraging research and
development in energy-efficient technologies.

Address Regional Disparities: For instance, there are differences between regions in the effect of
energy structure on emissions of carbon dioxide, with the central region of China being more affected
than the western and eastern regions [18]. This suggests that there is a need for more targeted
implementation of MEPS policies to address these regional disparities. For instance, more stringent
energy efficiency standards could be set for regions with high energy consumption and carbon
emissions.

4.2. Suggestions for the United States
Table 1. Approaches to Improve the MEPS Policies in the United States

Numble Approaches
1 Expand Policy Coverage
2 Promote Technological Innovation
3 Strengthen Public Awareness and Education
4 Enhance Collaboration with the Private Sector
5 Address Regional Disparities
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Subsequently, a detailed discourse on the five approaches listed in Table 1 will be provided.

Expand Policy Coverage: While the United States has made significant strides in implementing
MEPS policies, especially in the residential sector, there is potential to expand these policies to other
sectors. For instance, the industrial sector, which is a significant contributor to carbon emissions,
could benefit from more stringent energy efficiency standards.

Promote Technological Innovation: The United States, with its advanced technological base, is
well-positioned to drive innovation in energy-efficient technologies. The government could provide
more incentives for research and development in this area, which could lead to the development of
more energy-efficient appliances and equipment.

Strengthen Public Awareness and Education: Public education and awareness are crucial to the
successful implementation of MEPS policies. The government could launch more campaigns to
educate the public about the benefits of energy-efficient appliances and practices, which could drive
consumer demand for such products.

Enhance Collaboration with the Private Sector: The commercial sector is critical to the successful
implementation of the MEPS. The government could enhance collaboration with the private sector,
for instance, by providing incentives for businesses to adopt energy-efficient technologies and
practices.

Address Regional Disparities: Like China, the United States also faces regional disparities in
energy efficiency. The government could tailor its MEPS policies to the specific conditions of
different regions, which could lead to more effective implementation of these policies.

5. Conclusion

In conclusion, the Minimum Energy Performance Standards (MEPS) policies have played a
significant role in reducing carbon emissions in both the United States and China. These policies have
driven the adoption of energy-efficient technologies and practices, leading to substantial reductions
in carbon emissions across various sectors.

Household construction in the United States has benefited significantly from the adoption of
MEPS, with the potential for additional impacts in other sectors such as industry. The country's
mature market for energy-efficient technologies and strong policy enforcement mechanisms have
amplified the impact of these policies. On the other hand, China, with its heavy reliance on coal, has
seen a gradual decrease in carbon emissions due to the implementation of MEPS, especially in
resource-poor areas and in eastern China. The construction sector in China has also benefited from
the implementation of building energy efficiency standards.

However, both countries face challenges in implementing these policies. In the United States, there
is potential to expand the coverage of MEPS policies, promote technological innovation, strengthen
public awareness and education, enhance collaboration with the private sector, and address regional
disparities in energy efficiency. In China, improving policy design, enhancing policy enforcement,
expanding coverage, promoting energy-efficient technologies and practices, and addressing regional
disparities could further enhance the effectiveness of MEPS policies.

Overall, while significant strides have been made in both countries, there is still room for
improvement. To resolve these obstacles and increase the efficacy of MEPS policies in reducing
carbon emissions, it is necessary to continue research and policy development.
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