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Abstract: A general consensus has been reached among many countries that low-carbon development
is important for the protection of the environment and the mitigation of climate change. In line with
the attitude of a responsible country, China urges enterprises to participate in energy conservation and
emission reduction through various policies. Based on the faultline theory, this paper considers the
data of 124 listed companies in China’s manufacturing industry from 2015 to 2019 as a research sample.
From the perspective of corporate governance, this analysis discusses the influence of the aggregation
effect of the multiple characteristics of board members on the environmental protection benefits of
enterprises, and empirically studies the board group. The relationship between the faultline and the
carbon performance of the enterprise is further investigated, and the internal slack resources of the
enterprise are further investigated in relation to the board members and the moderating effect. The
study found that the existence of the board’s bio-demographic-related faultline has a positive effect on
the carbon performance level of enterprises, but it is not statistically significant. The existence of the
board’s task-related faultline has a positive effect on the carbon performance level of the enterprise.
Further research found that precipitated slack resources have a significant negative moderating effect
on the relationship between the existence of boardroom faultlines and corporate carbon performance,
and that the relationship had a positive moderating effect, but was not statistically significant. The
preceding conclusions not only enrich the research on corporate internal governance in theory, but
also provide useful guidance for how to improve corporate environmental protection behavior on a
microlevel in practice.
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1. Introduction

On 9 August 2021, the Intergovernmental Panel on Climate Change (IPCC) released a
report entitled “Climate Change 2021: A Natural Science Basis”. The report pointed out that
compared to pre-1900 temperatures, the Earth has warmed by 1.1 ◦C, and the greenhouse
gases emitted by humans and their production activities have had a significant impact on
the temperature increase. Therefore, developing a low-carbon economy and establishing
a new development model for energy conservation and emission reduction has become
an important topic of global concern. Due to the increasingly severe situation involving
global climate change, China is facing mounting pressure to reduce carbon emissions. The
Central Economic Work Conference held from 8 to 10 December 2021, proposed that one
of the eight key tasks should be carbon peaking and carbon neutrality; that is, limiting
cumulative carbon dioxide emissions and limiting global warming to a specific level—at
least zero net carbon dioxide emissions—while substantially reducing other greenhouse
gas emissions.

China is a developing country with a large population. In the past 40 years, China’s
economic development has often, although not always, come at the expense of the environ-
ment, dominated by the model of extensive economic growth. China features heavy-duty
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industrial infrastructure, and its energy consumption mainly relies on non-renewable
energy sources. The long-term accumulation of environmental pollution and ecological
deterioration threatens the sustainable development of China’s economy. Therefore, the
task of achieving carbon peaking and carbon neutrality is a long-term process and cannot
be accomplished overnight. As the torch-bearers of the national economy, enterprises not
only play a role in stimulating the economy, driving industry, digesting labor resources,
and supporting finance and taxation for the country or a region [1], but also should respond
to the national call to develop a low-carbon economy. In fact, climate change also affects the
entire process of raw material procurement, transportation, production, and even sales, and
affects the development of enterprises in all directions and at multiple levels. Low-carbon
transformation has become an inevitable choice for enterprises to cultivate low-carbon
competitiveness and achieve sustainable development [2].

For enterprises, pollution control and emission reduction are not only a legal and
social responsibility but also a realistic need for survival. Enterprises are not only the main
body of the market economy but also the main body of environmental protection and an
important participant in environmental protection. As stakeholders such as the public,
government, and investors begin to pay attention to corporate carbon emissions, companies
must control the carbon emissions generated by companies and, at the same time, promote
and supervise the enterprise’s carbon emission-reduction plan. Enhanced corporate carbon
performance can achieve long-term sustainable development of enterprises. In the new
stage of China’s economy which is turning to high-quality development, enterprises can
only find a way out if they take the initiative to assume responsibility for environmental
governance. With economic development and social progress, the state has introduced
various new policies for low-carbon emission reduction, which have gradually transformed
the behavior of enterprises from implementing a positive environment under the pressure of
external regulations to the active and conscious behavior of enterprises [3]. The government
and other external stakeholders are making more demands on enterprises to turn to non-
financial indicators such as environmental protection than just financial indicators. It is
hoped that enterprises will adopt even greater social responsibilities. At the same time, a
series of measures and behaviors taken by enterprises to protect the environment can have
an impact on the social image of the enterprise, increase the value of the enterprise, and
thus affect the cost of capital of the enterprise. Scholars such as Porter and Vender Linde
(1995) believe that in the context of appropriate environmental regulation, enterprises can
be encouraged to carry out more innovative activities, thereby reducing the risks brought by
the threat of carbon emissions and improving the productivity and resource use efficiency
of enterprises.

A series of measures formulated and adopted by enterprises to protect the environ-
ment is the result of implementing the corporate governance mechanism and, to a certain
extent, reflects the enterprise’s operating ability and market performance. For example,
Rob Gray and Jan Bebbington specifically expounded the relationship between corporate
governance and enterprises’ environmental protection investment behavior [4]. Peters
and Romi argue that corporate governance mechanisms, as a set of institutional arrange-
ments for coordinating the relationship between companies and stakeholders, play a key
role in addressing companies’ environmental and climate-related risks and monitoring
companies’ participation in carbon plans and that, to a large extent, this affects the atti-
tude of shareholders and directors who represent the interests of shareholders toward
the environment [5]. Furthermore, the role of internal corporate governance in taking
decisive measures to manage and control GHG emissions is crucial for seeking a strategic
competitive advantage [6,7].

As the core of the corporate governance mechanism, the board of directors undertakes
the tasks of allocating resources for the company’s strategy, providing creative thinking,
and establishing connections with the outside world [8,9]. The board of directors provides
governance guarantees for the company’s shareholders’ rights and contractual employment
relationship. Based on the principal-agent theory, the board of directors is the institution of
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collective decision-making management activities, so the level of board governance is di-
rectly related to the effect of corporate governance and corporate performance. The existing
literature has confirmed the relationship between board characteristics and environmental
performance. Mallin et al. explored the incentive role of the board of directors from the
perspective of resource dependence theory and studied the relationship between board
characteristics and corporate social performance. He believes that the board of directors can
design an effective compensation structure to motivate self-serving executives to engage in
environmental activities [10]. Following this integrated theoretical framework, Villiers et al.
found significant relationships between board monitoring and incentive roles, resource allo-
cation roles, and environmental performance. When the board plays the role of supervision
and incentive, the independence of the board and the relative power of the CEO to the ap-
pointment of the board have a positive impact on environmental performance, whereas the
level of board ownership and the duality of chairman and CEO have a negative impact on
environmental performance. When the board plays the role of resource allocation, the size
of the board and the proportion of directors with legal background have a positive impact
on environmental performance, whereas the tenure of directors and the interlocking nature
of the board have a negative impact on environmental performance [11]. Zou Hailiang et al.
proposed that there is a close relationship between board characteristics and environmental
performance. Among them, the independence of the board of directors, the chain nature
of the board of directors, and the size of the board of directors have a positive impact on
environmental performance, and the shareholding of the board of directors has a negative
impact on environmental performance, which confirms the importance of the board of
directors in fulfilling corporate environmental responsibility [12]. As a branch of environ-
mental performance, carbon performance is also closely related to the characteristics of the
board of directors. Haque analyzed 256 non-financial companies in the United Kingdom
and found that board independence, board diversity, and compensation plans based on
environmental–social governance have a positive impact on corporate carbon performance,
whereas the chain of boards has a negative impact on corporate carbon performance [7].
Therefore, the board of directors, as the formulation body for enterprises to fulfill strategic
decisions such as social responsibility and innovation, is the key for enterprises to actively
reduce emissions and improve carbon performance [13].

The board of directors is a group composed of members with different characteristics.
The differences in the characteristics of the members within the board will have an impact
on the behavior of the members, and thus on the decision-making of the board. As the
state vigorously advocates energy conservation and emission reduction and continuously
promulgates relevant policies and regulations, considering the strategic and resource ad-
vantages that may be brought about by environmental protection, members of the board of
directors, who are the core of the corporate governance mechanism, may influence compa-
nies to adopt environmental protection and reduce greenhouse gas emissions. Therefore,
board members will have an important influence on decisions about corporate carbon
emissions and the economic benefits of corporate low-carbon behavior [6,7,14–16]. The
existing literature research focuses on the impact of the single characteristics of board
members on corporate low-carbon behavior. Some scholars consider the dispersion of
the characteristics of board members; that is, the heterogeneity of board members has an
impact on corporate environmental protection behavior. The theory of faultlines points
out that the consistency of differences among board members will have an impact on the
behavior of members and thus on the decision-making of the board. At present, there
are few studies on the interaction between the characteristics of board members and the
environmental behavior of enterprises; that is, the existing literature ignores the impact
of the interaction between the single characteristics of board members on the low-carbon
behavior of enterprises.

Agency theory believes that managers tend to maintain the redundancy of internal
resources because of their pursuit of power and job security, which makes the organization
and its managers maintain the existence of slack resources [17]. On the one hand, enter-



Sustainability 2022, 14, 13053 4 of 21

prises are not always functioning within the optimal state of resource utilization, and idle
resources are common. On the other hand, organization theory believes that slack resources
have positive effects on enterprises, such as supporting innovation, reducing conflicts,
buffering environmental changes, and ensuring organizational stability. Therefore, there is
a complex, non-linear correlation between slack resource and firm performance. Moreover,
studies have shown that resource redundancy is closely related to innovation and enterprise
growth. Some scholars have proven the moderating effect of corporate slack resources
on corporate performance. However, there are few empirical studies on the relationship
between corporate slack resources and environmental management, that is, how corporate
slack resources affect corporate low-carbon behavior. Based on this, we infer that there are
differences in the impact of board group faultlines on corporate carbon performance in
different redundant resource situations. Therefore, it is necessary to discuss the relationship
between different types of resource redundancy and the relationship between board group
faultlines and corporate carbon performance in future research.

Although some scholars have explored the relationship between board characteristics
and corporate carbon performance, they still face the following problems. First, most of
the relevant articles in the literature only studies the relationship between board character-
istics and environmental performance or corporate carbon disclosure, or the relationship
between corporate carbon performance and financial performance. Few articles in the
literature discuss the impact on corporate carbon performance from the perspective of
board members’ characteristics. Secondly, most of the existing studies consider the impact
of the single characteristics of board members on corporate carbon performance, ignoring
the impact of the aggregation effect between board members with overlapping multiple
characteristics on corporate carbon performance, that is, the impact of board group fault-
lines and corporate carbon performance. In addition, there is a lack of relevant literature to
study the moderating effect of corporate redundant resources on board group faultlines
and corporate carbon performance. Some scholars have proven the moderating effect of
corporate redundant resources on corporate performance. Based on this, we infer that there
are differences in the impact of board group faultlines on corporate carbon performance in
different redundant resource situations. Therefore, there is a lack of relevant literature that
studies the moderating effect of corporate redundant resources on board group faultlines
and corporate carbon performance. Fourth, in the quantification of enterprise carbon perfor-
mance indicators, more domestic and foreign scholars are from the KLD database, carbon
disclosure report (CDP) database or enterprise annual report to collect carbon emission
reduction data. However, the number of Chinese enterprises participating in CDP reports
is small, and there are few enterprises that can voluntarily disclose carbon emission data.
Therefore, it is still unable to meet the complete, comprehensive and objective requirements
in measuring carbon performance indicators.

Based on this, this paper will take China’s A-share manufacturing listed companies
from 2015 to 2019 as research samples, collect data on the characteristics, finance and carbon
emissions of board members of listed companies, rely on information decision-making,
social classification and other theories, refer to the idea of group faultlines, and analyze the
relationship between group faultlines of board members and corporate carbon performance.
This paper also considers the moderating effect of resource redundancy on the relationship
between board faultlines and corporate carbon performance. This article has the following
contributions. This paper intends to carry out relevant research on carbon performance
from the perspective of internal governance in corporate governance, focusing on the role of
the interaction between the characteristics of corporate board members in corporate carbon
performance. The research content of this paper not only fills the research gap of the thought
of board group faultlines in enterprise carbon performance, but also enriches the existing
research situation. We hope that through this study, we can improve the relationship
between the characteristics of board members and corporate carbon performance, in order
to better support business and government energy conservation plans.
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2. Theoretical Analysis and Research Assumptions

The concept of group faultlines was proposed by Lau and Murnighan in 1998. Their
study outlines a set of imaginary dividing lines that divide a group into several subgroups
based on one or more similar characteristics of group members. The basic idea is that the
consistency, rather than the dispersion, of differences in demographic characteristics affects
group member behavior [18]. When one or more members of a group have some common
characteristics, they will aggregate together based on these common characteristics to form a
subgroup, that is, a small team. There is a strong similarity within the same subgroup. There
will be greater variability between different subgroups based on member characteristics.
Each subgroup has different behavioral characteristics. Communication, disagreement,
alienation or contradiction can arise between different groups, which interact and influence
each other in the process of group activities. The group faultline idea takes into account the
multiplicity of individual characteristics and their aggregation, and to a certain extent solves
the problem that team heterogeneity is independent of the group’s members, which may
have more explanatory significance than traditional research on individual heterogeneity.
Existing studies are usually combined and divided into different types of fault zones
according to different characteristics, and there are differences in the mechanism of action
and the results of different types of faultlines. Existing studies generally divide group fault
zones into task-related faultlines and bio-demographic related faultlines.

Different types of board group faultlines will also have an impact on the board’s
decision-making behavior and governance effects. As the elite of the company’s decision-
making control system, the board members have a wide range of educational backgrounds,
functional backgrounds, and industry backgrounds. That is, they have board diversity.
The diversity of the board of directors can be divided into two categories: one is the diver-
sity of the overall structure of the board of directors, and the other is the diversity of the
characteristics of the members of the board of directors. That is, the heterogeneity of the
board of directors. Board heterogeneity includes gender, ethnicity, age, tenure, education,
and occupational experience heterogeneity, which shows the dispersion of board member
characteristics. In an enterprise, the increased heterogeneity of group membership can
cause board members with the same characteristics to attract each other and members
with different characteristics to repel each other, thus forming a virtual “dividing line”
between board members. This line is the board of directors’ group faultline. Some studies
have shown that the group faultline formed according to the different characteristics of the
members will have an impact on the company’s innovative decision-making, violations,
and diversification strategies [9,19–22]. The board group faultline theory breaks the pre-
vious limitations based on the heterogeneity of individual members’ characteristics and
explores the impact of “cooperation–conflict” behavior among board members with multi-
ple overlapping characteristics on decision making and its effectiveness. A single board
characteristic will have an impact on the decision-making behavior of enterprises. It can be
inferred that the aggregation effect produced by the overlapping board characteristics of
multiple characteristics will also affect the governance behavior of the board to a certain ex-
tent. Therefore, different types of board group faultlines divided by multiple characteristics
will also have an impact on board decision-making behavior and governance effect.

The concept of carbon performance is not uniform in the existing literature. According
to Table 1, the definition of the concept of carbon performance in the relevant literature
is summarized, and carbon performance can be defined in two ways: broad and narrow.
Carbon performance, in a broad sense, refers to the overall effect of an enterprise’s resource
recycling, continuous improvement of governance measures, and pollution control, which
is generally qualitative rather than quantitative. In a narrow sense, carbon performance is
the economic or environmental effect achieved by enterprises after actual environmental
governance, such as the reduction of emission pollution. Although different scholars have
different expressions, the main points concern the effects and economic benefits produced
by enterprises through a series of environmental protection behaviors (see Table 1). In gen-
eral, the level of corporate carbon performance reflects the effectiveness of the results of the
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operation of the corporate governance mechanism and also reflects corporate management
capabilities and market performance. Therefore, this paper draws on the existing litera-
ture on carbon emissions and the definition of the concept of environmental performance
in a narrow sense, and integrates the “carbon emissions” indicator into the enterprise
management evaluation system to measure the carbon performance of enterprises. The
measurement of corporate carbon performance is based on the amount of reduction in
corporate carbon emissions.

Table 1. Definition of carbon performance concept.

Author Carbon Performance Defining

Zhiliang Wang, Yuqing
Guo, Yuan Yang (2017) [23]

Refers to the effect of energy saving and emission reduction achieved by enterprises taking
corresponding measures in energy consumption, production process improvement, greenhouse gas
and polluting gas emissions, and environmental protection management system construction. For
enterprises, corporate carbon performance refers to the effectiveness of the company’s production
and operation activities in reducing carbon emissions.

Zhiming Xie, Xiaoqing Liu
(2020) [24]

Refers to the economic output benefit per unit of carbon dioxide emission, which is not only affected by
external stakeholders such as environmental regulations, government regulation, market demand and
preferences, but also the performance of internal corporate governance decisions, actions and results.

Yamei Guan, Rui Zhao
(2018) [25]

Carbon performance simply refers to the efforts and results achieved by enterprises engaged in
low-carbon activities such as investing in low-carbon projects and disclosing carbon information.

Yalian Zhang, Qiao Liu
(2020) [26]

Enterprises take green, low-carbon and circular development as their strategic goal, and conduct
carbon performance evaluation through a series of behavioral processes and performances to
improve environmental quality, such as controlling carbon-based energy consumption and reducing
carbon emissions.

Zhifang Zhou, Tian Xiao,
Huixiang Zeng (2017) [27]

The definition of carbon performance in this paper is also the measurement of the process and the
measurement of results, that is, carbon performance includes the emission reduction efforts of
enterprises in their production and operation processes and the final emission reduction results of
enterprises.

Aiguo Wang (2014) [28]

Carbon performance is the efficiency, effectiveness, and corresponding effectiveness or economy of
reducing carbon emissions. Specifically, it refers to the efforts and output effects of enterprises
engaged in carbon-related activities, such as low-carbon or zero-carbon technology application,
energy conservation or energy structure change, carbon project investment, carbon trading
participation, carbon information disclosure, and carbon management.

Haiyan Xiang, Tongjian
Zhang, Tao Liu (2011) [29]

Enterprise low carbon performance refers to the enterprise operation performance under the low
carbon operation mode, which includes two aspects: one is the performance of reducing carbon
emissions, and the other is the economic benefit of the enterprise.

2.1. Bio-Demographic Faultlines and Carbon Performance

Bio-demographic related faultlines are formed by differences in members’ innate traits
that are immediately perceived by other members of the team and are almost immutable.
They are usually measured by differences in members’ physiological characteristics in terms
of age, gender, and nationality (race). Social classification theory, social identity theory, and
similarity attraction theory argue that team members are classified based on homogeneous
characteristics and tend to select people of the same category to interact and communicate
to form different subgroups [30–32]. Studies have shown that the existence of a group
faultline related to physiological characteristics makes members of different subgroups
emotionally estranged, and members are less willing to communicate and cooperate with
each other, and even form hostile emotions [33]. Members of the same subgroup will
identify with each other [34], and there is discrimination between members of different
subgroups [31]. Board members are divided into relatively fixed different subgroups within
the board of directors by age, gender, and other characteristics. The cognitive level, values,
and behavioral preferences of each subgroup are relatively consistent, and the differences
in cognitive level among different subgroups are relatively large. Therefore, the existence
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of bio-demographic faultlines makes members identify with their own subgroup rather
than other subgroups or the whole team [35].

The responsibilities of the board of directors mainly include formulating the business
strategy of the company and providing the key resources required for corporate governance.
These resources include advice and consultation on the legality of the company’s existence,
communication channels for information transmission, priority access to key environmental
resources, and important interests, such as stakeholder support, etc. In response to global
climate change, the Chinese government has formulated low-carbon emission reduction
targets and promulgated a series of emission reduction policies and regulations that will
inevitably have favorable or unfavorable impacts on enterprises. In order to ease the
pressure of government regulation, enterprises must formulate relevant energy-saving
and emission-reduction strategies. Energy conservation and emission reduction belong
to the scope of corporate social responsibility, with a long payback period and high risks,
so the impact on enterprises is long-term and uncertain. Therefore, how to carry out
environmental investment not only needs the support of the company’s existing resources
but also requires the board of directors to reach a consensus through discussion.

Due to the existence of bio-demographic faultlines of the board of directors, the
cognitive characteristics of different subgroups are quite different, and the views and
attitudes of members of different genders and age groups on environmental issues may
tend to be inconsistent. For example, women are “loving, sensitive, and gentle,” so female
directors tend to be more risk-averse. The government enacts various regulations and
policies to urge companies to implement energy conservation and emission reduction
policies. Based on the principle of legitimacy, female board members are inclined to request
the company to take relevant measures to respond to the government’s regulatory pressure
in order to reduce risks, and to release the message to the public that the company is
actively protecting the environment. At the same time, men are more characterized by
ambition, independence and “good struggle”, and usually pay more attention to short-
term economic benefits. Due to the uncertainty of the return on energy conservation and
emission-reduction measures and the long investment cycle, male board members may be
less positive than female board members.

Therefore, the existence of the bio-demographic related faultline of the board of direc-
tors will intensify the conflicts among its members, lead to prejudice and discrimination
among the board subgroups, hinder the communication and cooperation of the board
members on environmental investment, hinder the decision-making process such as carbon
emissions, and reduce the effectiveness of internal corporate governance, which in turn
negatively impacts a firm’s carbon performance. Therefore, the strength of the board’s
bio-demographic related faultline will have a negative impact on the carbon performance
of the company. Therefore, the following is proposed.

Hypothesis 1. Bio-demographic related faultlines in the boardroom negatively affect corporate
carbon performance.

2.2. Board Task-Related Faultlines and Carbon Performance

Task-related faultlines refer to the faultlines caused by differences in knowledge and
viewpoints related to work tasks due to differences in the characteristics of team members.
This is generally measured by characteristics such as educational background, functional
background, and expertise knowledge. Board members are highly diverse with different
educational and professional backgrounds as well as differing areas of expertise. The greater
the diversity of the board team, the more professional knowledge and perspective it brings,
and therefore, the more helpful it is for the board to make accurate decisions. In the process
of formulating energy conservation and emission-reduction measures for enterprises and
actively cooperating with the government, the board of directors will encounter a series of
problems such as enterprise operation risks and insufficient internal and external resources.
Due to the uncertainty of the operating environment and the continuous promulgation of
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various policies by the government, it is difficult for the board of directors to make optimal
decisions in a short period of time when faced with a large amount of information and
data that exceeds the company’s capacity. And in the decision-making process, each board
member has different opinions and viewpoints due to different experiences and cognitions.
However, due to the existence of the task-related faultline, board members are divided into
small groups, and members of each group share their views with each other and pass their
own information to other people in the group. Because internal members identify with each
other, the information shared by other members is carefully considered and discussed, and
a relatively unanimous opinion is finally reached. The existence of task-related faultlines
makes members of the board of directors form subgroups, and subgroups will first reach
a certain consensus when making major decisions. Therefore, task-related faultlines can
reduce competition among subgroups and help companies make correct and high-quality
decisions [36], which saves time and improves decision-making efficiency.

Under the social background of the deep transformation of the global economy, “low
carbon and environmental protection” is regarded as a universal business ethical and moral
standard by which enterprises should abide. Business operations should comply with this
recognized business ethic and, indeed, ethics need to be demonstrated by the behavior
and results of energy conservation and emission reduction. Therefore, when the state
advocates the protection of the environment and encourages enterprises to implement
energy conservation and emission reduction measures, the differences in the professional
skills, knowledge background, and functional background of the board members can
prompt the board members to quickly understand and absorb different types of market
information and operational standards that the government requires. These differences
will help the rapid flow, exchange, and sharing of knowledge and information among
board members, avoid the phenomenon of “group thinking” in the process of group
decision-making, and help the board to make optimal decisions that are beneficial to
the enterprise. Therefore, when making decisions on energy conservation and emission-
reduction measures, due to the existence of faultlines related to the board’s tasks, the board
of directors can weigh the pros and cons and make the right choice, thereby promoting the
carbon performance of the enterprise. Therefore, the following is proposed.

Hypothesis 2. Board task-related faultlines positively affect corporate carbon performance.

2.3. Precipitated Slack Resources, Board Group Faultline and Corporate Carbon Performance

Resource redundancy, also known as slack resources, literally refers to excess, tem-
porarily idle resources in an enterprise. For example, Bromiley defines it as “the available
excess resources stored by an organization within a given planning cycle.” From the per-
spective of organizational theory, the redundancy of corporate resources provides the board
of directors and managers with opportunities to pursue organizational goals [37]. Sharfman
et al. divided slack resources into two categories: non-precipitation slack resources and
precipitation slack resources [38,39]. Non-precipitated slack resources include surplus cash,
cash equivalents, and credit quotas, and precipitated slack resources include remunerations
paid to employees above market prices, management fees, semi-finished products, idle pro-
duction equipment, etc. Precipitated slack resources have been embedded in the enterprise
process, poor liquidity, and strong specificity, not easy to reconfigure. Reduced randomness
in the use of such redundant resources makes it difficult for managers to translate them into
specific resources for low-carbon activities in the short term [40]. Therefore, such resources
are highly “sticky”, and it takes a certain amount of time to convert them to meet other
needs, and the conversion cost between different types of slack resources is very high [41].

Precipitated slack resources are generally closely related to the core business or key
business of the enterprise and can protect the “core” of the organization when the enterprise
faces difficulties. To a certain extent, the precipitation of slack resources is more responsible
for the “buffer” role proposed by organizational theory. However, due to close connection
with the core business of the enterprise, the precipitation of slack resources is characterized
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by a certain “concealment”, and the time required for resource conversion is relatively long.
When the enterprise has fewer accumulated slack resources, it is not easy for the enterprise
to immediately search for these slack resources to support the projects invested in by the
enterprise.

Low-carbon investment and management by enterprises may increase operating and
production costs in the short term and reduce competitiveness in the product market. At
this time, enterprises need strong resources to maintain long-term, low-carbon behavior,
thus creating a long-term competitive advantage through technological innovation and
the enhancement of the company’s reputation. The precipitation slack resources of the
enterprise correspond to the existing projects of the enterprise and cannot be converted into
the required resources at will. The precipitation slack resources also have a certain degree
of ambiguity, and their accurate identification requires the enterprise to spend a certain
amount of time and cost. When enterprises make decisions and implement low-carbon
activities, the precipitation of slack resources cannot immediately support them due to their
characteristics, and even restrict enterprises’ energy conservation, emission reduction, and
environmental protection behaviors under certain circumstances. Therefore, the following
is proposed.

Hypothesis 3. Precipitated slack resources negatively regulate the relationship between the bio-
demographic-related faultlines of the board of directors and corporate carbon performance, that is,
the more precipitated slack resources, the greater the negative impact of bio-demographic related
faultlines on corporate carbon performance.

Hypothesis 4. Precipitated slack resources have a negative moderating effect on the relationship
between board task-related faultlines and corporate carbon performance, that is, the more precipitated
slack resources there are, the less positive the impact of task-related faultlines on corporate carbon
performance.

2.4. Non-Precipitated Slack Resources, Board Group Faultline and Corporate Carbon Performance

Non-precipitated slack resources generally have an impact on enterprises in the fol-
lowing aspects. First, non-precipitated slack resources are resources such as cash and cash
equivalents. When liquidity is high, the adjustment cost of resource allocation is relatively
low. When enterprises carry out long-term environmental protection and energy-saving
and emission-reduction behaviors, the impact on enterprises caused by the use of non-
precipitating slack resources is relatively gentle. Secondly, non-precipitating slack resources
are security resources owned by enterprises, which can not only provide relatively stable
cash flow for enterprises, but can also be suitable for various situations faced by enterprises
and can resist the external environment to a certain extent. It is able to resist to some
extent the difficulties caused by the external environment and help the company to better
cope with the changes in the external environment [42]. When there are a large number
of non-precipitating slack resources available, enterprises can not only pursue long-term
projects with higher risks, higher returns, and longer time, but can also invest in short-term
projects within shorter times and at higher returns. Thirdly, enterprises can reconfigure
non-precipitating slack resources into projects that can enhance corporate value and cor-
porate reputation. It can also improve the allocation efficiency of existing resources and
enhance the competitive advantage of enterprises. At the same time, if the enterprise has
relatively more non-precipitated slack resources, out of personal and corporate interests,
the decision-makers and the board of directors of the enterprise will be quite eager to seek
value-added investment opportunities for the non-precipitated slack resources. Although
the implementation of carbon emission-reduction projects by enterprises is a long-term
project, enterprises with high carbon performance levels will not only be able to establish a
green corporate image in the external environment but will also obtain competitive envi-
ronmental resources, a good business environment, and enhanced technical skills. This is
beneficial for the enterprise to establish a long-term competitive advantage, and it is also
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beneficial to the brand building of the enterprise. At the same time, the board of directors
and relevant stakeholders are actively looking for feasible projects for non-precipitated
slack resources for the sake of improving corporate value and safeguarding their own
interests. Therefore, non-precipitating slack resources will increase the opportunity for
enterprises to engage in low-carbon behavior. Therefore, the following is proposed.

Hypothesis 5. Non-precipitated slack resources positively regulate the relationship between the
bio-demographic-related faultlines of the board of directors and corporate carbon performance; that
is, the more non-precipitated slack resources, the greater the negative impact of bio-demographic
related faultlines on corporate carbon performance.

Hypothesis 6. Non-precipitated slack resources positively moderate the relationship between board
task-related faultlines and corporate carbon performance. That is, the more non-precipitated slack
resources, the greater the positive impact of task-related faultlines on corporate carbon performance.

Based on the six hypotheses presented in the previous section, the conceptual model
of this paper can be derived. Details are shown in Figure 1.
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3. Study Design
3.1. Sample Selection and Data Sources

The manufacturing industry is the industry with the highest energy consumption in
the country, which covers many subsectors. In order to ensure that the research objects
are high energy-consuming sub-sectors, this paper ranks the energy consumption of the
manufacturing sub-sectors (see Table 2), and selects the top five subsectors in terms of
energy consumption, namely the ferrous metal smelting and rolling processing industry,
chemical raw material and chemical product manufacturing industry, non-metallic mineral
product industry, petroleum, coal, and other fuel processing industry, non-ferrous metal
smelting and rolling processing industry.

In order to ensure that the characteristic data of each enterprise board member is
complete, when processing the characteristic data of the board members of the enterprise,
as long as the enterprise lacks certain characteristic information of a member, the enterprise
will not be considered for use. By the end of 2021, the China Statistical Yearbook will
only publish the latest data on industrial energy consumption up to 2019. Therefore, after
excluding ST and *ST companies and companies with missing data, the time interval of the
sample data selected in this paper is from 2015–2019, a total of 620 samples were obtained
from 124 companies. The original data used in this study came from the China Statistical
Yearbook, the CSMAR database, and the annual reports of various companies. Most of the
variables, such as corporate carbon performance, faultlines of the board of directors, etc.,
are obtained by calculating and sorting out the relevant raw data.
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Table 2. Manufacturing industry segments and the proportion of energy consumption in 2019.

No. Industry Sub-Classification Energy Consumption
(Tons of Standard Coal)

Proportion of
Industry

1 Ferrous metal smelting and rolling industry 65,387 27.73%
2 Chemical raw materials and chemical products manufacturing 53,272 22.59%
3 Non-metallic mineral products industry 33,344 14.14%
4 Petroleum, coal and other fuel processing industries 32,572 13.81%
5 Non-ferrous metal smelting and calendering industry 24,436 10.36%

6 Textile industry 7398 3.14%
7 Metal products industry 6552 2.78%
8 Rubber and plastic products industry 4868 2.06%
9 Agricultural and sideline food processing industry 4126 1.75%
10 Paper and paper products industry 3847 1.63%

manufacturing 235,802 100.00%

Data source: China Statistical Yearbook.

3.2. Variable Definition

(1) Dependent variable: carbon performance. Regarding the definition and measurement
methods of carbon performance, this paper believes that relatively mature environ-
mental performance can be referred to. Trump divided environmental performance
into two dimensions: environmental management performance (EMP) and envi-
ronmental operational performance (EOP). The study found that EMP focuses on
capturing the strategic dimensions of environmental performance (environmental
policies, objectives, processes, monitoring and organizational structure), whereas EOP
captures the actual and quantifiable results of EMP [43]. Similarly, Busch and Hoffi-
nann refer to the definition and measurement of environmental performance, using
two different criteria to measure carbon performance: carbon management strategy
(process-oriented) and greenhouse gas emissions (result-oriented) [44]. Referring to
the existing literature, this paper represents the carbon performance of enterprises
as the ratio of the current main business income of enterprises to carbon emissions
to measure the carbon emissions per unit of income of enterprises [24]. That is, the
lower carbon emissions, the higher corporate carbon performance.

(2) Independent variable. The calculation of the faultline has attracted continuous atten-
tion from academia since it was proposed. Thatcher et al. first developed a measure of
the group faultline, and proposed to use the Fau algorithm to quantify the strength of
the group fracture, that is, to measure the degree to which the overall difference of the
group is explained by the difference of the subgroup by the ratio of the between-group
variance to the overall variance. It is one of the most widely used measurement meth-
ods in current research [45]. In the same year, Gibson et al. developed the subgroup
strength algorithm, Shaw developed the FLS algorithm, and Trezzini developed the
PMDcat algorithm [46–48]. Bezrukova et al. developed the Fau×De exponential
algorithm based on the Fau algorithm, expanded the understanding of faultlines
by Thatcher et al. at the structural level, and further optimized the Fau algorithm
index, but also inherited the limitations of the Fau indicator’s subjectivity in the
processing of variables and the insufficiency of only measuring two subgroups [49].
Knippenberg et al. developed the Fk algorithm to determine the degree of group split
by the correlation between the attributes of the group faultline [50]. In the same year,
Lawrence et al. proposed the LCCA index, which is suitable for cluster analysis of
multiple binary variables [51]. Meyer et al. developed the average silhouette width
(ASW) algorithm, which also uses clustering to classify groups [52].

In general, research of the faultline method has gradually deepened from the previous
qualitative description and simple classification to the measurement of multi-attribute
alignment, subgroup identification, subgroup structure (subgroup number, scale, equilib-
rium, dependency relationship), subgroup classification accuracy test [53,54], etc. Different
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faultline measurement methods have their own advantages and disadvantages in the three
dimensions of data processing, subgroup structure, and accuracy testing. According to Liu
Xuexin and Cao Xiaofang [55], the comprehensive comparison of the several faultline mea-
surement methods, it is found that the ASW algorithm is suitable for the situation where
the talented team is divided into three or more subgroups, and can calculate categorical
variables and continuous variables at the same time, and satisfies all the ideal properties of
the faultline measure. Therefore, the ASW algorithm is used in this paper to calculate the
physiological characteristic faultline of the board and the task-related faultline. The ASW
algorithm measures how well a group member matches subgroup A relative to subgroup B
under a particular partition. The specific formula is as follows:

s(i) =
bi − ai

max(ai, bi)

Here, ai is the intracluster dissimilarity, which refers to the average distance from an
individual i to other individuals in the same group, and bi is the inter-cluster dissimilarity,
which refers to the average distance between an individual i and other groups of individuals.
S(i) takes value ranges from −1 to 1, and if it is greater than 1, it indicates that the clustering
effect is good, and if it is less than 1, it indicates that the clustering effect is not good. S(i)
takes value of 1 indicates that the divided subgroups are completely homogeneous; that
is, the strength of the faultline is the largest, and the value of 0 indicates that there is no
subgroup with internal homogeneity, and the negative value indicates that the difference
between the members of the subgroup under this classification method is greater than the
difference between the members in the subgroup and the members outside the subgroup.

According to the relevant literature, the board group faultline is divided into the board
bio-demographic faultline (demo) and the board task-related faultline (task). Typically,
the bio-demographic faultline of the board consists of the age, gender, and ethnicity of
the board members. According to the specific information of board members of listed
companies in China, it can be concluded that the racial categories of board members are
relatively simple. Therefore, this paper will use the age and gender of board members
to measure the bio-demographic faultlines of the board. Drawing on relevant research,
the task-related faultline-measurement indicators are composed of tenure, education, and
occupational background. Among them, tenure is measured by the length of time served
by the board members. Educational indicators are divided into five categories: below junior
college, junior college, undergraduate, master’s, and doctoral degree. The professional
background consists of ten categories, including production, R&D, design, human resources,
management, marketing, finance, etc. Because one person may have multiple occupational
backgrounds due to his or her rich occupational experience, a board member with one
occupational background is recorded as 1, two occupational backgrounds as 2, and so on.

(3) Moderator variable: slack resources. According to the existing literature, this paper di-
vides slack resources into two types: precipitated slack resources and non-precipitated
slack resources. Drawing on the financial index measurement method proposed
by Bourgeois [56] to measure the internal resource endowment of enterprises and
use financial data to represent slack resources [57–59]. Therefore, the measurement
method of the moderator variable in this paper is as follows: the non-precipitated
slack resources are measured by the current ratio, which reflects the number of re-
sources available for immediate use by the enterprise. With regard to precipitated
slack resources, drawing on the practice of Greenley et al., because the management
cost is oriented to specific management activities in the organization, its transfor-
mation and utilization will be subject to time constraints. This is in line with the
characteristics of precipitated slack resources [60]. Therefore, this paper uses the
proportion of management costs to sales revenue to measure.

(4) Control variable. Based on the existing research conclusions, the company size,
company age, return on assets, ownership concentration, capital intensity, tangible
asset ratio, and other indicators such as control variables, reflect the profitability of the
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company, operating capacity, and solvency. It aims to control the impact of financial
performance and board group characteristics on corporate carbon performance. The
specific variable definitions are shown in Table 3.

Table 3. Variable definition.

Variable Type Variable Name Variable Code Variable Description Data Source

Independent variable

Bio-demgraphic
faultline Demo Age, gender CSMAR

Task-related faultline Task Tenure, education, professional CSMAR

Dependent variable Carbon performance Carbon

Corporate revenue/corporate
carbon emissions = corporate

revenue/[(industry carbon
emissions/industry main business
cost) × corporate operating cost]

CSMAR; China
Statistical Yearbook

Moderator variable

Precipitated slack
resources Slack Overhead/sales revenue CSMAR

Non-precipitated slack
resources Non-slack Current ratio CSMAR

Control variable

Company size Size Natural logarithm of the total
assets of the enterprise CSMAR

Company age Age Age of company established CSMAR

Return on assets ROA Net profit/total assets
(profitability) CSMAR

Shareholding
concentration Ownership Shareholding ratio of the

company’s largest shareholder CSMAR

Capital intensity Capital Total assets/operating income
(operating capability) CSMAR

Tangible asset ratio Tangible Total tangible assets/assets
(solvency) CSMAR

Return on equity ROE Net profit/shareholder equity
balance (profitability) CSMAR

3.3. Model Construction

Based on the above, in order to verify the impact of board group faultlines on corporate
carbon performance, the following model is constructed:

Carbon = β0 + β1Demo + β2Task + β3Slack
+β4Un − slack + β5Slack × Demo + β6Slack×
Task + β7Un − slack × Demo + β8Un − slack×
Task + β(9−15)Control + ε

In the formula: β0 is the constant term, β1 is the influence coefficient of the bio-
demographic related faultline on the enterprise carbon performance, β2 is the influence
coefficient of the task characteristic faultline on the enterprise carbon performance, β3 is
the influence coefficient of the precipitation slack resources on the enterprise carbon per-
formance, β4 is influence coefficient of the non-precipitation slack resources on corporate
carbon performance, β5, β6, β7, β8 are the influence coefficients of the interaction terms of
two independent variables and two moderating variables on the internationalization strat-
egy, β9–15 respectively, are the influence coefficients of each control variable on corporate
carbon performance, and ε is the error term.
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4. Analysis of Empirical Results
4.1. Analysis of Descriptive Statistical Results

Table 4 reflects the descriptive statistics of all variables. As far as the sample data is
concerned, the results show that the minimum value of carbon performance is 0.091 and
the maximum value is 7.071, indicating that the carbon performance levels of different
enterprises are quite different, and the average value is only 0.38. The mean value is 1.412,
indicating that the carbon performance level of most sample companies is low, and there
is a lot of room for improvement. The minimum value of the fracture line strength of
physiological characteristics is 0.403, and the maximum value is 0.913, indicating that
in the sample companies, the gender ratio and age gap in different board groups are
large. However, in some companies, the age and gender of board members in different
subgroups are almost the same. The minimum value of task-related faultline strength
is 0.498, the maximum value is 0.964, and the mean value is 0.765, indicating that there
are relatively small differences in terms of office, educational background and functional
background among the subgroups formed by the board members of different sample
companies. The minimum value of the slack resource value is 0.004, the maximum value
is 1.148, and the average value is 0.105, whereas the minimum value of the precipitation
slack resource value is 0.094, the maximum value is 26.62, and the average value is 2.13.
It shows that the gap between the special assets of different manufacturing enterprises
is small, while the current assets have a large gap. Generally speaking, there are many
non-precipitated slack resources in manufacturing enterprises, and there are commonly
precipitated slack resources.

Table 4. Descriptive statistics of variables.

Variable N Mean Sd Min Max p50

Carbon 620 1.412 0.664 0.091 7.071 1.349
Demo 620 0.622 0.090 0.403 0.913 0.608
Task 620 0.765 0.092 0.498 0.964 0.764
Slack 620 0.105 0.100 0.004 1.148 0.086

Non-slack 620 2.130 2.327 0.094 26.64 1.432
Size 620 22.30 1.309 19.11 26.37 22.11
ROA 620 0.035 0.111 −2.071 0.379 0.038
Age 620 18.70 4.840 8 31 1

Ownership 620 0.333 0.136 0.096 0.900 0.302
Capital 620 2.139 1.684 0.344 18.57 1.746

Tangible 620 0.905 0.097 0.323 1 0.935
ROE 620 0.032 0.369 −7.313 0.847 0.063

4.2. Correlation Analysis

This paper uses Stata 15.0 software and the Pearson analysis method to test the
correlation between variables. The results are shown in Table 5. According to the correlation
analysis results in Table 5, the absolute values of the correlation coefficients between
variables are all less than 0.6, indicating that there is no serious multicollinearity problem
in the model, which is less likely to have a serious impact on the regression results (Lind,
2002) [61]. In order to avoid the possibility of a high “composite” correlation coefficient
between variables and to further test whether the model has multicollinearity, it is necessary
to calculate the test variance inflation factor (VIF) value of each variable. According to
Table 6, it can be seen that in all regression equations, the maximum VIF value is 1.25,
which is far less than the standard of 10. Therefore, there is no multicollinearity problem in
the regression results of this paper.
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Table 5. Correlation coefficient table.

Carbon Demo Task Slack Non-Slack Size

Carbon 1
Demo 0.003 1
Task 0.118 *** −0.02 1
Slack 0.054 0.069 * −0.056 1

non-slack 0.140 *** −0.078 * 0.032 0.168 *** 1
Size −0.075 * 0.02 −0.139 *** −0.293 *** −0.367 *** 1
ROA 0.089 ** −0.101 ** 0.015 −0.146 *** 0.175 *** −0.039
Age −0.114 *** 0.034 −0.140 *** 0.042 −0.072 * 0.151 ***

Ownership −0.255 *** 0.022 −0.116 *** −0.149 *** −0.039 0.253 ***
Capital 0.191 *** 0.051 0.042 0.555 *** 0.129 *** −0.077 *

Tangible −0.177 *** −0.011 −0.049 0.001 0.093 ** 0.046
ROE 0.092 ** −0.026 0.027 −0.119 *** 0.099 ** 0.004

ROA Age Ownership Capital Tangible ROE

ROA 1
Age −0.043 1

Ownership 0.026 0.153 *** 1
Capital −0.149 *** 0.031 −0.209 *** 1

Tangible 0.001 0.109 *** 0.223 *** −0.146 *** 1
ROE 0.358 *** −0.067 * −0.024 −0.103 ** −0.033 1

Note: *** indicates p < 0.01, ** indicates p < 0.05, * indicates p < 0.1.

Table 6. VIF inspection.

Variable VIF 1/VIF

Slack 1.67 0.60
Capital 1.60 0.62

Size 1.39 0.72
Non-slack 1.26 0.80

ROA 1.21 0.82
Ownership 1.18 0.85

ROE 1.17 0.86
Tangible 1.10 0.91

Age 1.07 0.93
Task 1.06 0.94

Demo 1.02 0.98
Mean VIF 1.25

4.3. Regression Results and Analysis

The Hausman test was used to determine whether each model should be a random-
effects model or a fixed-effects model. It can be seen from Table 7 that the p values of the
Hausman test in all models are less than 0.01, which indicates that each model is suitable
for using a fixed-effect regression model.

This paper uses the fixed-effect model in STATA 15.0 software to analyze the relation-
ships between board group bio-demographic related faultlines, board task-related faults,
and corporate carbon performance, and the moderating effect of slack resources on the
relationship between board group bio-demographic-related faultlines, board task-related
faultlines and corporate carbon performance. Among them, Model 1 and Model 2 are the
regression results of the board group’s bio-demographic-related faultlines, task-related
faultlines, and corporate carbon performance. Model 3 and Model 4 are based on Model 1
and Model 2, plus the interaction term between precipitating slack resources and board
group bio-demographic-related faultlines and task-related faultlines to test the moder-
ating effect of precipitating slack resources. Models 5 and 6 build on Models 1 and 2,
plus the interaction terms of non-precipitating slack resources with board population bio-
demographic-related faultlines and task-related faultlines to test the moderating effects of
non-precipitating slack resources.



Sustainability 2022, 14, 13053 16 of 21

Table 7. Regression results.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

_cons 1.799 *
(−1.02)

1.671 *
(−1.007)

0.926
(−1.175)

0.965
(−1.059)

1.719 *
(−1.037)

1.425
(−1.063)

Task 0.208 *
(−0.123)

0.488 **
(−0.204)

0.224
(−0.217)

Demo −0.134
(−0.139)

0.117
(−0.181)

−0.337
(−0.206)

Slack 2.316 **
(−1.149)

2.234 **
(−1.109)

Slack × demo −2.787 **
(−1.379)

Slack × task −2.584 *
(−1.512)

Non -slack −0.053
(−0.042)

0.006
(−0.04)

Non-slack × Demo 0.099
(−0.064)

Non-slack × Task 0.006
(−0.059)

Size 0.026
(−0.048)

0.019
(−0.048)

0.054
(−0.053)

0.04
(−0.051)

0.035
(−0.05)

0.029
(−0.05)

ROA 0.626 **
(−0.296)

0.632 **
(−0.295)

0.656 **
(−0.301)

0.649 **
(−0.296)

0.614 **
(−0.287)

0.622 **
(−0.29)

Age −0.031 ***
(−0.01)

−0.030 ***
(−0.01)

−0.029 ***
(−0.01)

−0.030 ***
(−0.01)

−0.032 ***
(−0.01)

−0.030 ***
(−0.01)

Ownership 0.419
(−0.265)

0.395
(−0.245)

0.44
(−0.277)

0.422 *
(−0.25)

0.453 *
(−0.273)

0.405
(−0.25)

Capital −0.025
(−0.029)

−0.024
(−0.029)

−0.041
(−0.032)

−0.036
(−0.031)

−0.028
(−0.029)

−0.027
(−0.029)

Tangible −0.451 *
(−0.265)

−0.434
(−0.265)

−0.411
(−0.257)

−0.425
(−0.264)

−0.458 *
(−0.267)

−0.43
(−0.267)

ROE 0.034
(−0.039)

0.035
(−0.038)

0.034
(−0.039)

0.036
(−0.038)

0.032
(−0.037)

0.033
(−0.037)

R2 0.131 0.133 0.143 0.143 0.136 0.137
Adj-R2 0.12 0.122 0.129 0.129 0.122 0.122

Hausman test p-value 0.0014 0.0016 0.0019 0.0018 0.0019 0.0033

Note: *** indicates p < 0.01, ** indicates p < 0.05, * indicates p < 0.1.

It can be seen from Model 1 that the constant is negative, and the direction of the
coefficient is in line with expectations, but the relationship between the bio-demographic
related faultlines of the board group and the carbon performance of the enterprise is
not significant (β = −0.134, p > 0.10), so Hypothesis 1 does not get support. Model 2
shows a significant positive correlation between board group task-related faultlines and
corporate carbon performance (β = 0.208, p < 0.10), indicating that the presence of board
task-related faultlines can promote the improvement of corporate carbon performance.
Model 2 shows that the force aggregated by the heterogeneity of a single board member can
promote the environmental protection behavior of enterprises and improve their carbon
performance. So, Hypothesis 2 is supported. From the results of Model 3, it can be seen
that the precipitation slack resources have a negative moderating effect on the relationship
between the bio-demographic-related faultline of the board of directors and the carbon
performance of enterprises (β = −2.787, p < 0.05). It shows that with the increase of
sedimentary slack resources, the negative impact of bio-demographic-related faultlines
on corporate carbon performance is greater. Due to the relatively strong specificity of
precipitation slack resources, it has a negative impact on the improvement of corporate
carbon performance, which is consistent with the expected direction, so Hypothesis 3
is supported. Model 4 results show that precipitation slack resources have a significant
negative moderating effect on the relationship between board task-related faultlines and
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corporate carbon performance (β = −2.584, p < 0.10). This shows that the more precipitation
slack resources, the smaller the positive impact of task-related faultlines on corporate carbon
performance. Even the diverse decisions of board members cannot change the inherent
resource constraints of a business. Although board members with diverse occupations
and experiences have a strong ability to receive and process information and accept new
things, it is undeniable that a large number of slack resources will limit the development of
enterprises. So, Hypothesis 4 is supported.

From the results of Model 5 and Model 6, it can be seen that although the coeffi-
cient direction of regression results is consistent with expectation, the non-precipitation
slack resources are not significant to the board bio-demographic-related faultline and
enterprise carbon performance (β = 0.099, p > 0.10). Moreover, the positive moderating
effect of non-precipitation slack resources on the relationship between task-related fault-
lines and corporate carbon performance (β = 0.006, p > 0.10) is not significant. Therefore,
Hypotheses 5 and 6 are not supported. Compared with the precipitated slack resources,
the non-precipitated slack resources are not embedded in the enterprise and have higher
liquidity, which can not only play a certain buffering role in the face of changes in the
external environment but also provide enterprises with support for new projects. Accord-
ing to the results of Model 5 and Model 6, although p > 0.10, according to the direction
of the coefficient, the non-precipitation slack resources play a certain positive role in the
relationship between the physiologically related faultlines and task-related faultlines of the
board of directors and corporate carbon performance.

4.4. Robustness Check

In order to ensure the reliability of the research conclusions, this paper adopts the
method of changing variables to measure the indicators to carry out the following demon-
stration [59], and the quick ratio is used to analyze the redundancy of precipitation re-
sources. Based on the research results of Du Yushen, Liu Ziyu [62], Li Xiaoxiang, Huo
Guoqing, Liu Chunlin [63], use the ratio of the sum of sales expenses and management
expenses to sales revenue to determine the non-precipitation redundancy of enterprises.
The larger the ratio, the better the non-precipitated slack resources of the enterprise, the
enterprise size, enterprise age, return on capital, return on equity, and capital intensity
are introduced as control variables. The variables were brought into the model and the
fixed effect regression analysis was carried out again. It was found that the conclusion
was consistent with the research conclusion of this paper, which fully indicated that the
research conclusion of this paper was robust.

5. Conclusions and Discussion

Based on the perspective of board member group faultlines, this paper takes a total
of 620 samples of 124 listed companies in the manufacturing industry from 2015 to 2019
as the research object, and analyzes the impact of the bio-demographic-related faultlines
of board and task-related faultlines on the carbon performance of enterprises, and the
moderating effect of precipitating slack resources and non-precipitating slack resources
is discussed. The main research results are as follows. (1) The task faultline divided by
members of the board of directors according to their educational background, term of
office, and functional background will have a significant impact on the carbon performance
of the enterprise. That is, the greater the strength of the board task-related faultlines,
the more conducive it is to improve the carbon performance level of the enterprise. The
members of the board of directors are divided into subgroups according to their received
education, professional training, and other experience. Due to the communication and
integration of personal experience and professional skills in the group, their understanding
of various aspects of information and their acceptance of new things will be enhanced. The
research in this paper shows that the board group task-related faultline will have a positive
impact on the carbon performance level of enterprises. (2) The long-term accumulation
of precipitation slack resources will affect the effect of the board faultline on the carbon
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performance of enterprises. The more resource redundancy, the greater the negative impact
of bio-demographic-related faultlines’ strength on enterprise carbon performance and
the smaller the positive impact of task-related faultline strength on enterprise carbon
performance level. Therefore, for manufacturing enterprises, precipitated slack resources
limit the development of new projects due to their high specificity and high conversion
cost. Due to their high specificity and high conversion cost, slack resources limit the
development of new projects by enterprises. Moreover, when there are fewer precipitation
slack resources in the enterprise, it is not easy to detect, and even if it can be accurately
identified, the enterprise often uses it as a tool to improve production efficiency, reduce
production costs, and increase short-term performance. As a result, the existence of slack
resources is frequently insufficient to support businesses. (3) The greater the strength
of the bio-demographic-related faultline of the board of directors, the less conducive
it is to improving the carbon performance level of enterprises, but the results are not
statistically significant. The bio-demographic faultline is divided by the age, gender, and
other characteristics of the board members. The way of thinking and the experience
generated by age due to gender are innate and unique to each person. Therefore, the
decision caused by these two characteristics is not easily changed. For the board members,
promoting the development of the enterprise is the top priority, and it is a risky thing to
protect the environment and reduce carbon emissions. Therefore, the greater the strength
of the bio-demographic-related faultline, the less conducive to the improvement of the
carbon performance level of the enterprise. (4) The greater the non-precipitation resource
redundancy, the smaller the negative impact of physiologically related faultline strength
on enterprise carbon performance, whereas the greater the task-related faultline strength,
the stronger the positive impact on enterprise carbon performance level, although this
did not pass the significance test. The non-precipitated resource redundancy is a liquid
asset owned by the enterprise, which has the characteristics of high flexibility, liquidity,
and low specificity. Thus, non-precipitation slack resources can help companies when
they respond to government calls to implement environmentally friendly practices in
their production processes. Consequently, non-precipitated slack resources can reduce
the negative impact of boardroom bio-demographic-related faultlines on corporate carbon
performance and enhance the positive impact of board task-related faultlines on corporate
carbon performance.

This paper divides the group faultlines based on the demographics and educational
characteristics of board members and reveals the impact of the strength of the faultlines on
the carbon performance of the company. It provides some management implications for
the communication, interaction, and information acquisition when the board of directors
formulates the green strategy of the company. For example, in today’s increasingly intensified
environmental supervision, when deciding the composition of the board of directors, we
advise balancing the number of male and female directors and appointing board members of
different ages to increase the voice of female directors in corporate environmental protection
behavior and green production, minimizing the negative effects of bio-demographic faultline
on board members’ green decisions. We advise reasonably arranging the number of board
members with different educational backgrounds and functional backgrounds, optimizing
the quality of board decisions, and strengthening the positive impact of board task fault
lines on corporate board decisions. Enterprises should avoid the existence of a large number
of slack resources and need to pay attention to the number of slack resources within the
enterprise from time to time, convert them into available resources in time, avoid resource
waste, and better support the environmental protection behavior of enterprises, etc.

Due to the limitation of research resources and personal level, the research presented
in this paper also has the following limitations: This paper uses the personal characteristics
of board members to calculate the strength of different faultlines, and the feature selection
may not be sufficiently comprehensive. Future research may consider combining more
individual characteristics for the calculation of faultline strength. In addition, this paper
adopts a calculation method of the relative amount of carbon performance of enterprises,
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not the absolute amount of carbon performance, which may have errors with the economic
benefits generated by the company’s real carbon emissions. Therefore, in the future,
research can consider how to more accurately calculate the carbon performance level of
enterprises.
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