'.\' frontiers

1IN Environmental Science

POLICY BRIEF
published: 12 November 2021
doi: 10.3389/fenvs.2021.739943

OPEN ACCESS

Edited by:

Xander Wang,

University of Prince Edward Island,
Canada

Reviewed by:

Xiong Zhou,

University of Regina, Canada

Ying Zhu,

Xi'an University of Architecture and
Technology, China

*Correspondence:
Rui Zhao
ruizhaoswjtu@hotmail.com

Specialty section:

This article was submitted to
Interdisciplinary Climate Studies,

a section of the journal

Frontiers in Environmental Science

Received: 12 July 2021
Accepted: 07 October 2021
Published: 12 November 2021

Citation:

Zhao R, Wu D and Zhang J (2021)
Policy Implications on Carbon Labeling
Scheme Toward Carbon Neutrality

in China.

Front. Environ. Sci. 9:739943.

doi: 10.3389/fenvs.2021.739943

Check for
updates

Policy Implications on Carbon
Labeling Scheme Toward Carbon
Neutrality in China

Rui Zhao*, Dingye Wu and Junke Zhang

Faculty of Geosciences and Environment Engineering, Southwest Jiaotong University, Chengdu, China

Carbon labeling scheme as a quantitative measure on carbon emissions of product or
service, can be applied to leading low carbon consumption and production, which is also a
powerful tool to achieve carbon neutral. The policy brief reviews the progress of carbon
labelling scheme to provide insight into its future perspectives on carbon neutrality in China.
The results show that: @ China has not officially fostered as a carbon labeling system, but
there is a pilot attempt to electric appliance; @ Publics’ perception towards carbon
labeling scheme is in a lower level; ® There is a room for improvement on the existing
carbon labeling scheme, to improve its transparency and comparison.
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INTRODUCTION

Greenhouse gas emissions pose a potential threat to the environment to cause global warming (Yin
and Shi, 2019). The energy structure on China’s social and economic presents a high-carbon
characteristic, which faces tremendous pressure on its carbon emissions reduction (Li et al., 2017).
China unwaveringly attaches great importance to addressing clime change, making it a significant
national strategy to promote green development as an important component of the ecological
civilization. In September 2020, President Xi Jinping proposed at the 75th United Nations General
Assembly that China strives for peaking its carbon emissions by 2030 and achieving carbon
neutrality by 2060 (The Central People’s Government of the People’s Republic of China, 2020).
In March 2021, The State Council’s government work report again pointed out that it is necessary to
formulate a carbon peaking action plan, optimize the industrial structure and energy structure,
develop renewable energy, and promote green transition on production and life (The Central
Government of the People’s Republic of China, 2021). Such vision regarding carbon peaking and
carbon neutral fully demonstrates China’s determination and confidence in controlling carbon
dioxide emissions, not only to inject new vitality into high-quality economic development, but also to
call for a holistic low-carbon transition.

China’s low-carbon transition in essence is to accelerate improvement on energy and industrial
structure, to increase energy efficiency and savings, ultimately to promote low-carbon consumption
and production (Du, 2016). Carbon labeling scheme is an insightful policy tool that contains the
concept of carbon footprint, which has become a significant indicator of sustainability, indicating as
the total amount of carbon dioxide, or its equivalent to greenhouse gas emissions generated by a
product or service during the life cycle (Rondoni and Grasso, 2021). On this basis, carbon labeling is
presented in a tag summary to provide the carbon footprint information for consumers, either in
numerical value or in emissions reduction commitment of embodied product, to enhance
consumers’ awareness related to sustainable consumption (Zhao et al., 2012; Tan et al., 2014;
Wu et al,, 2015). It can be regarded as a visual green permit, to play a crucial role in optimizing supply
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chain management, increasing international competitiveness of
products or services, and battling against green trade barrier
(Cheng et al., 2018).

Carbon labeling scheme also shows strong significance for
enhancing urban green competitiveness toward carbon
neutrality. First, the carbon label has a green gene, which is
conducive to allowing its low-carbon characteristics to interact
with the city’s cultural heritage of inclusiveness, openness, and
innovation, becoming the city’s most distinctive feature. Second,
it can be used to create low-carbon consumption scenarios with
participating, obtainable, and perceptible attributes, to stimulate
the formation of new consumer demand. Third, carbon labeling
scheme can help enterprises to identify their high-carbon
emissions process, explore the potential of energy-savings and
emission-reductions, thus to develop green industries in cities
(Zhao et al., 2016). Besides, it may introduce green life for urban
residents, by advocating the citizens to participate in the creation
of a high-quality living environment, to perceive urban
green value.

In such context, carbon labeling scheme shows significant
insight into promotion of low-carbon consumption and
production. However, China currently has not taken such a
policy regarding carbon labeling scheme into administrative
practice (Xu and Lin, 2021). This study aims to analyze the
development of carbon labeling scheme and identify its
challenges based on a mini review, by which the associated
challenges are identified to provide policy implications and
recommendations on green development toward carbon
neutrality in China.

DEVELOPMENT OF CARBON LABELING
SCHEME

UK took the lead in launching the “Carbon Reduction Labelling
Scheme” in 2007, and became a pioneer in the implementation of
low-carbon product certification, where its original intention is to
reduce the impact of carbon emissions on the production and
service sectors (Zhao et al, 2017a). Subsequently, developed
countries (such as the United States, France, Switzerland,
Japan and Canada) have adopted such policy tool to reveal the
life cycle environmental impact of products or services, e.g. the
European Union’s CO, Star and French Group Casino Indice
Carbon etc. (Liu et al,, 2016). At present, carbon labeling scheme
has been applied in 43 countries or regions around the world,
which is divided into two types, namely numerical presentation
and emission reduction commitment (Zhao et al., 2020). It is
normally adapting the form of government driving, enterprise
voluntarily participating, and the third-party certification (Liu
et al., 2016).

The successive implementation of the carbon label scheme in
developed countries may lead to it becoming a global product/
service label, which will become a new type of barrier in import
and export trade (Plassmann, 2018). To address such challenge,
China National Institute of Standardization firstly introduced the
PAS 2050 carbon footprint assessment in 2008, and conducted
trials in the cement and Polyvinyl Chloride (PVC) manufacturing

Carbon Labelling Scheme

industries (Liu et al., 2016). In 2013, the National Development
and Reform Commission issued the “Temporary Measures of the
Administration of Low-carbon Product Certification” to
standardize and manage the certification activities of low
carbon products, and establish a unified low-carbon product
certification system (Yu and Tian, 2013). In 2018, China
Electronic Energy Saving Technology Association, China
Quality Certification Center and National Low-carbon
Certification Technology Committee determined the carbon
labeling pilot in the electrical and electronic industry (Hou
et al,, 2019). In 2019, China issued the first carbon labeling
assessment certificate and carbon footprint certificate (Low
Carbon Think Tank, 2020).

In contrast to the development of international and China’s
carbon labeling systems, it can be found that the two have similar
starting times, but the latter’s progress is relatively slow.
Developed countries, such as the United Kingdom, Japan,
France, etc., have established the certification system from
carbon footprint accounting to carbon footprint labeling as
early as 2009. Although a number of incentive policies have
been introduced in China, there is still a lack of direct
administrations on the carbon labeling practice from the
National Development and Reform Commission, and the
Ministry of Ecology and Environment (Xu and Lin, 2021). In
addition, the carbon labeling scheme has not yet been introduced
into domestic terminal consumer products, possibly because
producers and consumers are more perceived to Dbenefits,
rather than their awareness of environmental protection (Zhao
and Geng, 2021). In such context, it is necessary to study the
potential impact by such an initiative.

CHALLENGES RELATED TO CARBON
LABELING SCHEME

Carbon labeling may accelerate the formation of trade barriers and
trigger green transitions on the supply chain. At the initial stage of
the implementation of carbon labeling scheme, developed
countries may be oriented to a so-called low-carbon choice, to
decrease their willingness to buy the export commodities from
developing countries (Edwards-Jones, 2009). Especially, the
promotion of carbon labels will bring unilateral imposition of
carbon tariffs by developed countries, which will increase the
burden on small and medium-sized enterprises in developing
and underdeveloped countries (Brenton et al., 2009). For those
enterprises featuring heavy pollution and high energy
consumption, they will face the survival dilemma (Shi, 2013).
Carbon labeling scheme may force green transformation on the
supply chain to increase marginal cost by the certification, trigger
product premiums that may lead to a decline in consumers’
willingness to pay (Plassmann, 2018). Relevant studies have
shown that the implementation of carbon labels requires
producers and consumers to be sufficiently rational and willing
to pay a certain premium, indicating that the interests among
various stakeholders are yet to be consistent (Carrero et al., 2021).

Consumers have a lower perception towards carbon labeling.
On the one hand, there is no direct relationship between carbon
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labeling and consumers’ perceived benefit (Hornibrook et al.,
2015; Zhao et al., 2018a). On the other hand, it is difficult for
consumers to assess their direct and indirect carbon footprints,
which greatly reduces their enthusiasm to participate in carbon
labeling practices (Gheewala and Mungkung, 2013). In addition,
there are a number of labels presented on the product package,
such as food miles, organic food, fair trade, carbon footprint and
so on (Caputo et al., 2013; De-Magistris et al., 2017). Various
labels not only add complexity of packaging design, but also bring
information shock, even resulting in more confusion when
consumers purchase products.

The methodology of carbon labeling certification is different in
dimension and boundary, which needs to be optimized. Life Cycle
Assessment (LCA) is a cornerstone to support the presentation of
carbon labeling (Huysveld et al., 2015). Although methods have
gradually developed, the boundary of life cycle accounting for a
specific product or service is still difficult to define. For instance,
the carbon footprints of crops are varied by place of production,
and such inconsistency may give rise to the same product that has
different numerical values labeled on the package (Cohen and
Vandenbergh, 2012). The carbon footprint of the same products
consumed in different channels can be deemed as different due to
consumers’ preferences for retail channels and modes of
transportation, which may decrease credibility of carbon
labeling scheme (Wang and Lin, 2021). Besides, a functional
unit is generally followed by the LCA, which limits comparability
among various types of products (Wu et al., 2015).

Though the above mini-review on the existing studies of
carbon labeling scheme, there are three issues to be taken into
account for further policy implications and recommendations: D
how to stimulate low-carbon transition on consumption and
production by application of carbon labeling scheme to break the
green barrier; @ how to enhance public awareness regarding low
carbon consumption through the application of carbon labeling
scheme; ® how to improve carbon label design and enhance its
transparency.

DISCUSSION

The study underlines the novelty that a carbon labeling scheme
may be a valuable policy tool to lead low carbon transition on
both supply side and demand side, thus to assist carbon neutrality
in China. Specifically, the study contributes in several ways to
understanding the development of the carbon labeling scheme,
discriminating international and China’s carbon labeling
practice, and identifying the challenges on the existing carbon
labeling scheme, which provides a basis for establishment of a
national carbon labeling scheme to promote low-carbon
consumption and production.

From the supply side, carbon labeling scheme provides an
opportunity for enterprises to conduct a lifecycle impact
assessment on their products or services, which may
encourage producers to develop environmentally sounded
products and pay more attention to corporate social
responsibility (Zhao et al., 2018b). However, it is worthy noted
that carbon labeling is a voluntary act, by which it may impose
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heavy marginal cost on small and medium-sized enterprises
(SMEs) to intensify the trade barriers. For instance, export
trade in Southeast Asia mainly relies on those small and
medium-sized enterprises, and their associated production is
based on the energy structure with relatively high carbon
emissions (Shi, 2013). In such context, there is a call for policy
incentives to drive enterprises to have the opportunities to
integrate into such initiatives. Existing studies believe that the
policy tools including direct government subsidies, tax
preference, and green procurement etc., are essential to
incentivize carbon emissions reduction (Zhao et al., 2017b).
However, there is a call for trade-off between the intensity of
the incentives and the consequent effect, i.e., a continuous high-
intensity incentive may not only increase pressure on
governmental finance, but also demotivate enterprises to
voluntarily engage in carbon labeling practice (Zhao and
Geng, 2021).

With regard to the demand side, understanding consumers’
preferences for the carbon labeled products or services is of great
significance to formulating environmental policies to battle
against climate change. Their purchase intention and
willingness to pay are affected by individual difference and
external stimulus, in which the former is related to the
demographic characteristics such as age, income, gender,
education level etc. (Grunert et al., 2014; Shuai et al., 2014).
Specifically, the consumers with higher education and higher
incomes are more likely to have pro-environmental behaviors,
and are more willing to buy carbon-labeled products (Zhao and
Zhong, 2015). The external stimulus focuses on product
attributes, including brand, price, packaging, carbon label, etc.
(Lampert et al., 2017; Zhao et al., 2020). Only when the product
price and product quality are sufficiently satisfied, consumers will
consider the labeling information (Hartikainen et al., 2014). Such
findings indicate that the consumption channels for carbon-
labeled products have not been successfully established. It is
critical to motivate green education towards low-carbon
consumption by using social media to facilitate the
environmental knowledge of purchasing carbon labeled products.

POLICY RECOMMENDATIONS

In order to actively respond to the above challenges, to give full
play to the positive role of carbon labeling scheme, and to build a
carbon labeling system in line with China’s national conditions,
the brief proposes the following policy recommendations:

As a carrier for the transformation of green value, carbon
labeling scheme may be applied to stimulate low-carbon
transition on consumption and production, to incentivize
green development. First, with support for targeted poverty
alleviation and rural vitalization as the experimental plot for
carbon labeling practices, through the construction of an
integration APP sharing platform, low-carbon consumption
scenarios are built to enjoy preferential purchases of
distinctive agricultural products with certain discounts,
ultimately to form a multi-directional guidance mechanism
that combines policy and commercial incentives with
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emissions reduction certification. Second, it is imperative to speed
up establishing a certification system and a credit system for
carbon labeled products or services, produce a third-party
supervision mechanism to enhance the transparency and
trust of the carbon labeling scheme. Subsidies, preferential
tax and approval support should be given to enterprises who
are voluntarily participated in the certification system. Besides,
carbon labels may be used to facilitate the transformation of
urban ecological value, to quantify the relationship between
carbon sources and carbon sinks, thus to explore its utility on
green premium. For instance, neutralize the emissions carbon
labeled by conferences, travels and competitions through the
construction of carbon sink forests, to coordinate social
development and environmental protection.

As a carrier of carbon emissions quantification, carbon
labeling scheme may enhance public awareness of climate
change, and encourage people to adapt into voluntary
emissions reduction practices. First, based on the combination
of Visual Reality (VR), Neuroscience and Artificial Intelligence,
application scenarios (waste classification, travel, shopping
choices) are constructed to investigate public perceptions
towards low-carbon consumption in terms of brain waves and
pulse monitoring, to further promote green lifestyle (Zhao, 2019).
Second, based on regional heterogeneity including individual
characteristics (such as age, education, income), appropriate
utility products (such as food, toys, home appliances and other
terminal consumption products) may be selected as the
experimental plot to drive carbon labeling practice. Besides,
taking public institutions as a pilot for carbon labeling
practice, a key indicator system for their labeling certification
is proposed to be established by taking a number of attributes into
account, such as area of energy consumption, status of energy
utilization, personnel composition etc. On such basis, the baseline
for carbon labeling certification regarding public institutions
towards construction of a “zero-carbon” organization can be
established.

The integration of various labelling policies and incorporation
with domestic elements are essential to improve the transparency
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