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Abstract: The purpose of this study is to determine whether the support of top management
significantly improves the level of environmental collaboration with participating companies upstream
and downstream of the green supply chain and the impact on environmental performance. The results
of the empirical analysis of 301 companies that are establishing a green supply chain are as follows.
First, top management’s support positively affects the level of collaboration with suppliers and
customers in the green supply chain. Secondly, support from top management has a direct impact on
the company’s environmental performance. Thirdly, the environmental collaboration of participating
companies partially plays a mediation role between the support of top management and the
environmental performance. This study has significance in that it analyzes the theoretical mechanism
of top management’s support for environmental collaboration with participating companies, leading
to environmental performance, and draws implications.

Keywords: green supply chain; collaboration of supply chain participants; environmental performance

1. Introduction

Over the years, companies have been doing business with little concern for the environmental
impacts that business activities can bring, such as the waste and destruction of resources [1]. As the
awareness of such externalities, which is unintentionally caused by corporate activities, has become
increasingly recognized, the scope of corporate responsibility stipulated by stakeholders has become
wider and now corporate social responsibility is seen as a source of sustainable competitive advantage
for companies [2].

Although social responsibility activities can be carried out at various levels [3], the supply chain
management system, in which many stakeholders participate, is also one of the essential elements
required for a company to gain a competitive edge. In 2001, Sony’s failure to manage its supply chain
accounts for why environmental management of the supply chain is important: Cadmium, which is
defined as an environmentally harmful substance, was detected in the company’s game machine
parts, and 1.3 million game machines that had been produced were recovered in total, and the huge
losses were transferred to the company [4]. Thus, overlooking environmental factors in supply chain
management can be a significant risk to an enterprise. In particular, the negative effects of the products
produced by a company on the environment—that is, the externalities of the enterprises that are not
intended by them—occur mainly in the procurement of the raw materials and the manufacturing and
use of the parts. Thus, cooperation in the green supply chain becomes more important than anything
else [5,6].

Sustainability 2020, 12, 9090; doi:10.3390/su12219090 www.mdpi.com/journal/sustainability


http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0002-7443-0682
http://dx.doi.org/10.3390/su12219090
http://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/12/21/9090?type=check_update&version=2

Sustainability 2020, 12, 9090 2 of 19

Today, companies are faced with new challenges that must address the environmental and social
issues that surround the enterprise in order to reduce the risks in the supply chain and continuously
improve supply chain performance [7]. In this context, green supply chain management, a concept that
incorporates environmental and social issues into traditional supply chain management, is attracting
attention as a major way to create a sound and sustainable competitive advantage for the enterprise.
Green supply chain management means a set of activities necessary to build a competitive supply chain,
namely, adding the social and environmental themes, such as the use of harmful substances and a poor
working environment in the manufacturing process, to the existing supply chain management concept,
thereby minimizing the risks that may occur in the value chain and improving the performance of the
supply chain [8,9].

This green supply chain management is considered to be one of the essential elements for
sustainable development and survival of companies, and more and more companies are striving to
build green supply chains. In this respect, recently, academia has focused on green supply chain
management, and research on it has been actively conducted [10]. For example, researchers have
been examining supply chain collaboration measures [11], studying the variables consisting of green
supply chains [12], factors promoting the introduction of green supply chains [13,14], and studying the
correlation between green supply chain management and firm performance [10,15,16]. Researchers
also have expanded the research scope centered around these topics.

The role of top management is crucial in the study of green supply chain management and
performance [17,18]. This is because top management has the greatest influence on the organization,
making major decisions in the organization [17-19], and their decisions affect the structure and
performance of the organization [20].

The top management is the most important set of people in determining the strategy and direction
of the company and in predicting the performance of the company. Especially, the influence of top
management is one of the factors that should be considered in the decision or achievement of a
production/operation field, which is one of the important functions of an enterprise. Rather than
focusing on the impact of top managements only, scholars have focused on the management elements
within the firm, including some of the top executives. In this case, it is hard to see the significance
and impact of top management due to this variable act as a general variable for internal management,
and it cannot be concluded that it is the unique effect of top management.

Therefore, this study focuses on the impact of top management’s supportive attitude on green
supply chain management, one of the psychological characteristics of top executives, and explains
environmental performance. Specifically, a high level of top management support for green supply
chain management (SCM) is expected to promote green SCM implementation and thus achieve a
high environmental performance. In addition, the key to successfully leading a green SCM is in
working with supply chain partners. In general, collaboration among companies in a supply chain is a
relationship in which participants set common goals, share information and resources [21], and not
only reward but also share corresponding responsibilities [22,23].

Soosay et al. [24] suggested that collaboration in the supply chain is a capability that
results in continuous innovation of the enterprise. In green SCM, collaboration among these
participating companies has been a key issue for explaining the sustainable competitiveness of
these companies [25-27]. It is interesting to note that there is relatively little research on the
relationship between the top management’s support, which is the most crucial variable explaining
the competitiveness of green SCM, and the level of cooperation with participating companies in
green SCM.

In the meantime, studies related to green SCM have not independently examined the attitudes of
top management, and they are generally used as a comprehensive concept of “internal environmental
management” [12]. However, “internal environmental management” or “environmental management
orientation” is a concept that integrates the attitude of the top management and the programs or
systems of the enterprise. In that case, it becomes more difficult for top management to have an
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independent influence on green SCM because each company’s internal factors have a mixed effect on
the outcome variables.

There is a study by Burki et al. [28] that deals with the role of top management and environmental
collaboration with participating companies in a similar perspective to this one. However, in these
studies, (1) it is difficult to know the situation of the suppliers because the target companies are
confined to the customers; (2) this study controls the financial performance, the type of industry,
the introduction period of green SCM, and the position in the green SCM—which their study has not
been able to control; and (3) while this study deals with environmental performance as a dependent
variable, their research was approached from an innovative point of view, such as process innovation
and managerial innovation. Therefore, this study is different from previous studies. In addition,
Chu et al. [29] analyzed the impact of top management on green SCM and corporate performance,
but the impact path is headed toward overall green SCM and social capital from top management.
Kumar and Paraskevas [30] also deal with the characteristics of the top management team to explain
environmental strategy, focusing on the observable characteristics of the top management team, such
as age, gender, and experiences, whereas this study rather focuses on the unobservable characteristic
of top management—their attitudes.

To sum up, the aforementioned literature rarely explained the role of environmental collaboration,
which is one of the most necessary requirements for increasing environmental contribution
(environmental performance). In addition, the prior studies have limitations in showing how
top management is impacting directly on promoting collaboration among companies. With regard
to this, the main purpose of this study is to identify the impact of environmental collaboration on
environmental performance and to analyze the direct role of top management in increasing such
environmental collaboration. In particular, by analyzing the mediating effects of environmental
collaboration not only with suppliers but also with customers in the supply chain, we tried to help them
to understand the mechanism of environmental performance with the support of top management
from a more integrated perspective. Put simply, this paper attempts to answer three fundamental
research questions:

Research question 1. How does the support of top management affect environmental collaboration among
companies in the green supply chain?

Research question 2. Is environmental performance significantly increased by environmental collaboration
between companies in the green supply chain?

Research question 3. Does environmental collaboration with customers and their suppliers play a mediating
role in the green supply chain?

From the sample of 301 Korean manufacturers in 2014, we found the empirical results as
follows. First, the top management’s support toward green supply chain increases the environmental
collaboration with the supply chain participants. We found that the top management’s support for the
green supply chain also increases corporate environmental performance. Lastly, the environmental
collaboration with the supply chain partners significantly mediates the relationship between top
management support and environmental performance.

Our paper has some theoretical and practical contributions. Theoretically, this study extends the
green SCM literature by focusing on the effect of a corporation’s top management team. Our empirical
results indicate that the top management’s characteristics and attitudes can affect the process and
outcomes of firms, supporting the claims of the existing upper echelon theory. Moreover, we separate
the independent effects of top management support on the green SCM, which has so far been considered
comprehensively as a component of the company’s internal environmental management. In addition,
this study proposes a mechanism that connects the support of a corporate top management team to its
environmental performance, considering various control variables that could affect the dependent
variables. Practically, our study provides a fresh insight into companies and the role of top managers
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in promoting the implementation of functional-level strategies. Our results indicate that the top
management’s active supporting attitude is crucial for the smooth implementation of the company’s
functional strategy regarding green SCM.

The rest of this paper is organized as follows. The next section provides the theoretical background
to the work. This is followed by a discussion of the direct effect of top management’s support on the
environmental collaboration with the supply chain participants and the environmental performance.
This study then considers the mediating effect of the environmental collaboration with the supply
chain participants. Next, the study’s methodology is explained, and the analytical results presented.
The final section provides a discussion of the results and draws conclusions.

2. Theoretical Background

2.1. Top Management’s Support and Environmental Collaboration with Participants

The top management of a firm is rated as the top decision maker and the most influential of the
firm [31]. Therefore, the attitudes and support levels of top executives have a significant impact on the
attitude or participation of the organizational members or organizational partners in accepting such
practices, management activities, and systems [32]. In addition, it is almost impossible for the members
of the organization who are actively involved in the activities, or their partners, to provide high level
collaboration for the execution of the management activities without active support or willingness of
the top management for the specific activities of the company.

Thus, the willingness and active support of top executives for the implementation of specific
activities play an important role in the overall direction of the internal members and external
partners and in the formation of a value chain. It will also play an essential role in promoting
collaboration between enterprises [33]. In other words, in order to discuss the impact of eco-friendly
collaboration with supply chain participants on environmental performance within the green supply
chain, consideration should be given to the degree of support and attitude of the internal top
management. Top management’s support for specific activities of an organization plays an important
role in overcoming the resistance to changes that may exist within and outside the company by
promoting information sharing and communication among organizations [34]. However, compared
to traditional supply chain management, implementing green supply chain management involves
more effort and expense. In addition, since all changes are accompanied by resistance, there is
the possibility that there may be organizational members, or supply chain participants, resisting or
having a wait-and-see attitude towards these changes, internally or externally, and irrespective of the
environmental or historical need for environmentally friendly supply chain management [35].

Under these circumstances, if the top executives of an enterprise show positive support and
a willingness to change, and where this is recognized by the internal/external members of the
organization, the members will actively share relevant information and participate in the process of
justifying and accepting change in themselves. This will increase the degree of collaboration with the
change [36]. Green supply chain management collaboration is defined as the degree of interaction
between manufacturers developing and implementing pollution prevention technologies and their key
suppliers and key customers [11]. Therefore, we hypothesize the following:

Hypothesis 1. The degree of top management’s support in the green supply chain has a positive impact on the
level of environmental collaboration with supply chain participants.

Hypothesis 2. The degree of top management’s support in the green supply chain has a positive impact on the
level of environmental collaboration with supply chain suppliers.

Hypothesis 3. The degree of top management’s support in the green supply chain has a positive impact on the
level of environmental collaboration with supply chain customers.
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2.2. Top Management’s Support and Environmental Performance

According to the upper echelon theory, a company or organization grows and evolves to reflect
the characteristics of its top management [31]. In particular, CEOs have authority over corporate
management on behalf of shareholders and are also responsible for their performance. In addition,
top executives, including top management, are the main decision makers in an enterprise, and the
decision they make determines the performance of the enterprise and the maintenance or abolition
of the enterprise [37,38]. The effects of top management’s characteristics and behavior on corporate
behavior and performance—corporate financial performance, innovation performance, and social
performance—have been steadily studied by scholars who have paid attention to the importance
of top management. The upper echelon theory argues that psychological characteristics, such as
aggressiveness and stability, as well as demographic characteristics, such as the age and gender of the
CEO and top management, can have a significant impact on the selection of strategic activities and on
corporate performance [31]. Zhao et al. [39] analyzed the relationship between CEOs’ psychological
factors and firm performance, and found that CEOs’ sincerity, openness, emotional stability, and
extroversion have a positive effect on corporate performance. Papadakis and Barwise [40] found that
top management’s support and aggressiveness in corporate activities is an important explanatory
factor for improved management performance. In addition, Abatecola et al. [41] conclude that the
emotional stability, extroversion, authenticity, and strategic aggressiveness of top management are
highly correlated with corporate performance.

Based on the results of the studies that have focused on the psychological characteristics of the
top executives, it can be assumed that the support of the top management of a company plays a crucial
role in achieving its original purpose and goal. Saraph et al. [42] argues that one of the key success
factors for Total Quality Management (TQM) activity is the role of the CEO. In addition, Sila [43] found
that the degree of commitment of top management, which indicates how a CEO is supporting and
devoting a specific activity to a company, can lead to an improvement of its performance by successful
execution of the company’s TQM. From this perspective, it can be seen that the top management’s
active attitude and support are needed to achieve good environmental performance by implementing
a green supply chain.

When companies want to implement green supply chain management, they need other equipment
and systems, and they involve a lot of resources, costs, and efforts. This requires the companies to
modify their existing practices and establish other business activities. Top management’s support
is essential for having well-established activities in the green supply chain. In fact, the more senior
management is interested in a company’s specific activities and tasks, the better it can be seen [44].
The fact that the top executives of a company show interest and support for specific activities means
that they allocate sufficient resources to support the activities when they formulate budgets and show
active interest in the planning and execution of production departments and support their activities.

Green supply chain management is a relatively recent concept for long-term survival, sustainability,
and competitiveness of an organization. Here, active support from top management leads to smooth
implementation of green SCM and, as a result, the company will achieve improved environmental
performance and sustainability. With that in mind, we postulate the following:

Hypothesis 4. Top management’s support for the green supply chain has a positive (+) relationship with
corporate environmental performance.

2.3. Mediating Role of Environmental Collaboration with Participants

In order to smoothly implement a green supply chain, not only the company’s independent efforts
are necessary but also the efforts of the suppliers included in the enterprise’s value chain [45]. Since there
is no participant that can exist alone in the value chain of an enterprise, it is most important to establish
a network of collaboration with participating companies to achieve a green supply chain. From this
point of view, we expect that the level of green collaboration with supply chain participants can play a
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bridge between the level of top management’s support for the green supply chain management and
environmental performance.

Green supply chain management can be said to be a plan and an activity that is used to collaboration
with the supply chain participant in coordinating and cooperating regarding environmental problems
to enhance the environmental performance of the company [46,47].

The coordination and cooperation between the supply chain participants, which is meant here,
is also an extended concept that includes both the upstream and downstream of the supply chain and
the closed loop of the supply [48,49]. In other words, environmental collaboration with the supply
chain participants is planned by the suppliers located upstream of the supply chain and by customer
companies located downstream, jointly planning and implementing environmental management and
solving environmental problems [50]. It is important for companies to intervene directly with their
suppliers and customers to jointly establish plans to improve and develop the green supply chain and
find solutions to the problems [49].

Such collaboration on the supply chain is to provide suppliers and customers with information
necessary for eco-friendly management, to develop a mutual understanding of environmental
management and conduct joint technology development, and so achieve a green supply chain [11,46].

The high degree of collaboration with green supply chain participants can help suppliers and
customers to develop their capacity to respond to environmental issues by acting as a motivator to make
environmental performance more mindful and improved [45]. Achieving a high level of collaboration
with suppliers and customers within a green supply chain affects the dissemination and integration of
knowledge among each other, thereby acquiring valuable knowledge on eco-friendly management
and preempting all green supply chain participants, helping to shape the proactive environmental
management orientation and have improved environmental management capabilities [46]. Furthermore,
through this process, the increased environmental response capacity of the entire supply chain
participants has a positive impact on enhancing the company’s eco-efficiency performance [46].
Green et al. [51] found that environmental co-operation diffuses within the green supply chain,
resulting in higher environmental performance. Taken together, the active support and attitudes of top
management on the green supply chain can help motivate the value chain participants and the internal
members of the organization, to promote environmental collaboration both internally and externally,
making it possible to successfully implement green supply chain management.

Collaboration among all members in the green supply chain and efforts to implement a green
supply chain will enhance a company’s eco-efficiency by strengthening its environmental management
capabilities. In light of the above discussions, we hypothesize the following:

Hypothesis 5. The degree of environmental collaboration among supply chain participants will mediate the
relationship between top management’s support for green supply chains and environmental performance.

Hypothesis 6. The degree of environmental collaboration with suppliers will mediate the relationship between
top management’s support for green supply chains and environmental performance.

Hypothesis 7. The degree of environmental collaboration with customers will mediate the relationship between
top management’s support for green supply chains and environmental performance.

To sum up, this paper proposes to investigate a research model (see Figure 1).
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Figure 1. The research model.

3. Methods

3.1. Sample Selection

We collected data from companies in manufacturing industries in South Korea. The Korean
Business Directory 2013 issued by the Korea Chamber of Commerce and Industry (KCCI) was used
to identify the Korean manufacturing companies. A total of 27,086 manufacturers were identified.
Among them, 500 manufacturers operating mainly in Seoul were extracted as the research sample due
to the accessibility and ease of the survey. In order to obtain participants, we explained the purpose
of this study and survey via email and phone for 500 manufacturers. Then, the questionnaire was
sent to the 500 companies by e-mail. With assistance of the companies, responses to the questionnaire
were made by the executives who are in charge of environmental management or green supply chain
management within the companies. In this way, we were able to secure reliability and accuracy in the
questionnaire response.

3.2. Data Collection

The survey was conducted in 2014. During this period, a total of 500 questionnaires were
distributed, of which 324 copies were collected. The return rate of the questionnaire is 64.8%.
Data obtained from 301 questionnaires were used for the statistical analysis, with the exception of
23 questionnaires that were not appropriate for the analysis. Questionnaires excluded from analysis
are those that cannot be used for analysis because the same number is continuously repeated or there
were many missing values in the questionnaire. In addition, due to the simplicity of the model, it was
expected that a meaningful hypothesis test could be performed with a sample of 301 parts, excluding
23 copies.

The industry composition ratio of this sample was 15.7% for medicals and pharmaceuticals, 15.0%
for electronics and communication equipment, and 11.7% for chemicals and plastics. In addition, the
number of employees was 500-800, the highest with 21.3%; 100-299, with 15.3%; 50-99, with 18.7%;
and 1049, with 15.7%. The year of establishment of the company was the most in 30-50 years with
45.0%, followed by 10-29 years with 36.0%. The positions of the respondents were in the order of
manager 34.3%, assistant manager 30.7%, and deputy manager 15.0%. SPSS 21.0 was used as the
statistical package to test the research hypotheses.
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3.3. Measures

3.3.1. Independent Variable

Support from top management is defined as “the attitude of top management to support green
supply chain management” [12]. In order to measure the top management support for green SCM, we
used Zhu et al.’s [12] items that include “our top management team supports green SCM” and “our top
management team commits green SCM”. A 7-point Likert scale was used, ranging from 1 (“strongly
disagree”) to 7 (“strongly agree”).

3.3.2. Mediating Variables

The level of environmental collaboration with supply chain participants, defined as the cooperation
with suppliers and customers in order to achieve environmental goals in the green SCM, was measured
using Vachon and Klassen’s [11] scale. On that scale, the supply chain participants featured two
facets, (1) suppliers and (2) customers. We adopted a 7-point Likert scale (1 = strongly disagree,
7 = strongly agree).

In particular, we used four items to assess the level of environmental collaboration with suppliers
from Vachon and Klassen’s [11] questionnaire. The items include “we are developing a mutual

”ou

understanding of responsibilities regarding environmental performance with our suppliers”, “we are
working together to reduce environmental impact of our activities with our suppliers”, “we are
conducting joint planning to anticipate and resolve environmental-related problems with our suppliers”,
and “we are making joint decisions about ways to reduce overall environmental impact of our products
with our suppliers”. The level of environmental collaboration with customers was captured by using
four items from Vachon and Klassen’s [11] questionnaire. The items include “we are developing a
mutual understanding of responsibilities regarding environmental performance with our customers”,
“we are working together to reduce environmental impact of our activities with our customers”,
“we are conducting joint planning to anticipate and resolve environmental-related problems with our
customers”, and “we are making joint decisions about ways to reduce overall environmental impact of

our products with our customers.”

3.3.3. Dependent Variable

Environmental performance is defined as “the degree of improvement of environmental pollution,
reduction of environmental risks and amelioration of environmental conditions in the firms” [16]. As a
dependent variable, environmental performance was measured using constructs developed by Zhu
and Sarkis [16]. The items include “Decrease in fines for environmental accidents in the last 3 years”,
“Improvement in the enterprise’s environmental situation in the last 3 years”, and “Reduction of
water/solid wastes in the last 3 years”. These measurement items were operationalized on a seven-point
Likert scale from 1 (“not at all”) to 7 (“highly significant”).

3.3.4. Control Variables

Based upon a careful review of previous empirical studies on green SCM and environmental
performance, we found some control variables designed to rule out potential confounding factors that
could affect environmental performance. Five control variables were added to the research model.

In previous studies on green SCM, financial performance has often been treated as a dependent
variable [12], but financial performance could positively affect environmental performance [52].
When a company has sufficient slack resources due to its high performance, they are likely to invest
in environmentally friendly activities with their slack resources. Thus, we controlled the financial
performance of a company. In addition, depending on which industry a company belongs to, the level
of green SCM implementation could vary. In the case of industries that are directly affected by overseas
regulations, the implementation level may be greater. So, we controlled the industry-specific effects by
including industry dummy variables. Compared to a company that has just introduced green SCM, it is
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obvious that the more time a company has had to introduce green SCM, the more opportunities there
are to correct the problems on that supply chain, to cooperate with the supply chain participants, and to
enhance the environmental performance; also, the position of the company in the supply chain is likely
to have different effects on the collaboration and environmental performance among the participating
companies. For these reasons, a company’s introduction time of green SCM and its position in
the supply chain were included as control variables. In general, larger firms have more available
and superior resources, which has a significant impact on their performance [53]. Environmental
collaboration and performance among supply chain participants on green SCM, which could affect the
corporate level performance, could also be influenced by the corporate size. Therefore, the company
size was controlled in our research model.

The company size is measured by number of employees. The number of employees is a nominal
variable, having 5 categories: (1) less than 50 employees; (2) 50-100 employees; (3) 100-300 employees;
(4) 300-500 employees; and (5) more than 500 employees. To put the nominal variable into our research
model, we generated 5 dummy variables regarding the number of employees, coded as 1 (observation
that belongs to a certain category) or 0 (otherwise). The type of industry and the introduction time of
green SCM are also measured as a nominal variable, so that these variables are converted into dummy
variables and put into our regression model. In terms of the industry variable, there are 10 industry
categories: (1) chemicals and plastics; (2) pulp, printing, and furniture; (3) steel and assembled metals;
(4) machinery and shipbuilding; (5) automobile and transportation equipment; (6) electronics and
communication equipment; (7) medical and pharmaceuticals; (8) textile and clothing; (9) electrics
and construction; and (10) other industries. Regarding the introduction time of green SCM, there are
5 categories: (1) less than a year; (2) less than two years; (3) less than 5 years; (4) less than 10 years;
and (5) more than 10 years.

3.4. Method Bias Test

Harman's single factor test [54] was used to verify the likelihood of the common method bias in
this study. If the common method bias is present in our research model, all independent and dependent
variables are likely to converge into a single factor or a dominant factor are likely to explain most of
the total variance when an exploratory factor analysis is performed. This was not the case in our study
as a single factor model of the unrotated solution explained only 25.78 percent of variance and all the
variables did not converge to a single factor. Therefore, we conclude that the common method bias is
not present in our model.

4. Results

4.1. Reliability and Validity Tests

To confirm validity, an exploratory factor analysis (Pearson’s principal component analysis) was
conducted with rotation (Varimax rotation with Kaiser normalization). All variables were confirmed
valid since their factor loading values were more than 0.4; also, the factor loading values of the
sub-variable items were close to or greater than 0.5, concluding that the construct validity is confirmed.
The results of the factor analysis are shown in Table 1. The Kaiser-Meyer—Olkin measure of sampling
adequacy was 0.729, and the obtained chi-square value was 943.356 for the Bartlett’s Test of Sphericity
(p < 0.001), confirming the validity of the model.

Cronbach’s alpha was used to test the reliability of all the measures. The Cronbach’s alpha
results ranged between 0.6 and 0.8 (see Table 1). These values are slightly below the standard value of
0.7 suggested by Nunnally and Bernstein [55], but it is an empirical standard rather than an absolute
one. Moreover, considering that the number of items in the questionnaires and the difficulty in
understanding the items could affect the test results, our test results are still acceptable [56]. In this
case, the CR (Composite Reliability) values can be used alternatively [57], for which all values were
found to be over 0.7. Therefore, we conclude that the reliability of the measures is valid (see Table 1).
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Table 1. Exploratory factor analysis results.

Varimax-Rotated Loadings

Construct Items
Factorl Factor2 Factor3 Factor4

Developing a mutual understanding of

responsibilities regarding environmental 0.759 0.088 0.010 0.113
. performance.
Environmental Conducting ioint plannineg to anticipate and
collaboration with onducting Jomnt planming to anticipate an 0.750 0.032 0.090 -0.109
suppliers resolve environmental-related problems.
Achieving environmental goals collectively. 0.616 0.142 0.040 0.287
Working to reduce the e%m{u."onmental impact 0.565 0.028 0.263 0.250
of our activities.
Developing a mutual understanding of
responsibilities regarding environmental 0.033 0.694 0.158 0.271
Envi 1 performance.
nvironmental Achieving environmental goals collectively. 0.359 0.654 0.041 0.086
collaboration with Conducting joint planning to anticipate and
customers . 0.346 0.613 0.106 -0.011
resolve environmental-related problems.
Working to reduce the em{n:onmental impact ~0.155 0.591 ~0.147 ~0.143
of our activities.
Top management Top management’s green SCM commitment. 0.121 0.011 0.831 0.132
support Top management’s green SCM support. 0.004 0.299 0.761 0.002
Decrease of fl.ne for environmental accidents ~0.010 0.030 0153 0.805
in the last 3 years.
Environmental ImproYe of enterprise’s environmental 0.021 0.070 ~0016 0.759
performance situation in the last 3 years.
Reduction of water/solid wastes in the last 3 0316 0.268 0.032 0.489
years.
Eigenvalue 2.355 2.278 1.628 1.572
% of variance 16.821 16.270 11.628 11.228
Cumulative % 16.821 33.092 44.720 55.948
Cronbach’s « 0.695 0.636 0.616 0.611
Composite Reliability 0.770 0.734 0.776 0.733

4.2. Correlation Analysis

Table 2 provides the descriptive statistics and the correlation matrix for all variables used in the
study. The mean of the perceived environmental performance measured by the Likert-type 7-point
scale was 4.27, and the mean of the level of the top management support was 4.44. The level of
environmental collaboration with suppliers and customers were 4.76 and 3.87, respectively. Since some
significant correlations were found between the variables, we calculated the variance inflation factor
(VIF) to detect the multicollinearity. The computed VIF values of all variables were less than 2, which is
substantially below the cutoff threshold value of 10. Therefore, we conclude that multicollinearity is
not a serious issue in the research models.
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Table 2. Descriptive statistics and correlation matrix.
No. Variables N Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Perceived Environmental 301 497 0.89 1.00
Performance
2 Top Management Support 301 4.44 1.20 0.25* 1.00
Env1ronn?ental Co'llaboratlon 301 475 0.98 042 * 033 * 1.00
with Suppliers
4 Envlronmental Collaboration 301 387 0.93 0.24 * 019 * 0.28 * 1.00
with Customers
5 Perceived Financial 301 487 098 -006 000 002 008 100
Performance
6 Industry 1 301 007 026 006 -0.02 -0.12* -0.05 -005 100
7 Industry 2 301 014 035 000 0.03 006 006 -003 -011  1.00
8 Industry 3 301 010 030 002 005 002 -0.04 001 -009 -014*  1.00
9 Industry 4 31 012 033 002  -005 000 003 008 -010 -015* -0.13*  1.00
10 Industry 5 301 003 018 001 007 005 002 -008 -005 008 —0.06 —007  1.00
11 Industry 6 301 018 038 006 001 007 -0.04 002 -013* -019* -016* -0.17* -009  1.00
12 Industry 7 301 004 019 -012* 010 -010 001 005 -005 -008 -007 —0.07 -004 -009 100
13 Industry 8 301 003 018 001 011  —001 —005 002 -005 -008 —0.06 —007 -003 -009  -004 100
14 Industry 9 301 003 017 002 007 003 -007 -006 -005 -007 -006 -0.06 -0.03 -0.08 -003 -0.03 100
15 Industry 10 301 026 044 011 =001 000 006 -001 -016* —024% —020* —022* -011 -027* -011* -011 -010  1.00
16 I“tr"du;g‘l’\r/l‘ {Itel;’f green 301 024 043 -002 -005 -001 -002 000 000 -005 -0.01 -001 007 003  -003 -006 -001 005
17 I“t“’du;tc“l’\z ;‘2’32;* green 301 030 046 -0.12* 015* -003 -001 006 005 -001 -003 010 -012* -005 003 004 -003 000
18 Immd“;g‘ﬁ ;‘?:35)‘* green 301 019 039  012*  -003  012* -004 -001  0.00 0.10 0.03 0.03 010  -006 000 —004 -008 007
19 Introduction time of green 301 020 040 002  -005 —0.07 000 -001 —004 004 003  -008 —004 004 004 005 006 —-0.04
SCM 4 (<10)
20 Introduction time of green 301 008 028 003 -004 002 011 -007 -004 009 -002 007 001 008  -006 001 009 007
SCM 5 (10<)
21 Corporate position in the 301 013 034 -015* 000  -0.03 000 -002 005 -007 000  -0.02 009 0.00 008 015* -001 -0.09
supply chain 1
2 Corporate position in the 301 015 036 007 001  -002 -001 010 -001 002 010 010  -0.03 002  -003 003 009 -0.14*
supply chain 2
23 Corporate position in the 301 015 036 014* 006  013* 004 -004 -001 010  -0.05 -004 003 003 002 003 -002 -0.03
supply chain 3
24 Corporate position in the 301 036 048 006 000  —001 007 005 -007 009 000  —006 -0.02 -003 000 -002 -009 023*
supply chain 4
25 Corporate position in the 301 021 041 -001 -006 -006 -010 -009 0.5 009  -004 003  -005 -001 -006 -005 005 —004
supply chain 5
26 Employee 1 (less than 50) 301 014 034 001 -016* —007 -011 004 -003 008 009  0I18* 003  -011  -003 003 -001 —0.03
27 Employee 2 (50-100) 301 031 046 -009 002 009 002 -004 004 005 011 005 —004 006 006 000 009 -0.05
28 Employee 3 (100-300) 301 019 039 005  016* 002 000 002 000 0.05 006 007 005 0.02 000  -004 -008 —0.01
29 Employee 4 (300-500) 301 018 038 009 005 -003 —003 002 -003 006  -002 001  -009 -003 000 006 -003 0.2
30 Employee5 (morethan500) 301 018 039  -003 005  —002 009 -002 001  -009 001  —004 006 003 005 -004 002 008
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Table 2. Cont.
No. Variables N  Mean SD 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Introduction time of green
16 SCM 1 (<1) 301 024 043  1.00
Introduction time of green B .
17 SOM 2 (<2) 301 030 046 —0.36 1.00
Introduction time of green _ _— "
18 SOM 3 (<5) 301 019 039 -027 031 1.00
Introduction time of green _ . . "
19 SCM 4 (<10) 301 020 040 -028 0.32 024*  1.00
Introduction time of green _ A . . =015
20 SCM 5 (109) 301 008 028 —-0.17 0.20 0.14 " 1.00
21 Corporate position inthe 30, o335 0314 _g01 021+ -006 -000 2 100
supply chain 1
2 Corporate position in the 301 015 036  —0.02 0.01 0.15* -007 -009 -016*  1.00
supply chain 2
23 Corporate position in the 301 015 036 005 008  -006 -0.04 -006 -016* -018*  1.00
supply chain 3
24 Corporate position in the 301 036 048 -011  -004 -002 000 025* -028* -032* -031*  1.00
supply chain 4
25 Corporate position in the 301 021 041 011  -019* —002 017* -007 -020%* —022% —022* —039*  1.00
supply chain 5
2 Employee 1 (less than 50) 301 014 034 010 -0.02 008 —007 %12 g1+ 0.10 000  -015* —0.04 1.00
27 Employee 2 (50-100) 301 031 046  0.08 -0.01 005  -006 -007 0.2 -003  018*  -0.05 -009 -027*  1.00
28 Employee 3 (100-300) 301 019 039 001 015+  —006 —003 O 007 015*  -0.08 -006 -004 -0.19* —033* 1.00
29 Employee 4 (300-500) 301 018 038  —0.10 0.00 004 005 002 -008 —008 -0.10 0.09 012¢  —019* 032+ 2 100
30 Employee 5 (more than500) 301 018 039  —008 -0.12* -0.12* 011 033* -016* -013* —003  0.17* 007 -019* —032+ 02 0224,
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4.3. Hypotheses Testing

To test the hypotheses, we employed the hierarchical multiple linear regression analyses. We tested
the mediation hypotheses in accordance with the method proposed by Baron and Kenny (1986).
Their method is composed of the estimation of three regression models. The first model regresses the
level of environmental collaboration with the suppliers (Model 2 in Table 3) and customers (Model 2
in Table 4) in terms of the top management support, represented by Hypothesis 1. The second
equation (Model 2 in Table 5) estimates the corporate environmental performance in terms of the top
management support and controls, represented by Hypothesis 4. The last equation (Model 3 in Table 5)
explains the corporate environmental performance in terms of the mediator (the level of environmental
collaboration with suppliers and customers) and the other independent variables (the level of top
management support and control variables), represented by Hypothesis 5. In order to establish
the mediation effect, three conditions must hold: (H1) the top management support must affect the
environmental collaboration between the suppliers and customers (Model 2 in Tables 3 and 4); (H2)
the top management support must affect the environmental performance (Model 2 in Table 5); and (H3)
the environmental collaboration with the suppliers and customers must affect the environmental
performance (Model 3 in Table 5). The mediation holds if the coefficient of top management support,
initially significant in Model 2 in Table 5, turns out to be non-significant when the environmental
collaboration between the suppliers and customers are included (Model 3A).

Table 3. Impact of top management support toward green SCM on the level of environmental
collaboration between suppliers: regression models.

Model 1 Model 2
The Level of Environmental The Level of Environmental
Collaboration with Suppliers Collaboration with Suppliers

0.275 ** (0.339)
0.035 (0.035)

Variables

Top management support toward green SCM

Perceived corporate financial performance 0.034 (0.034)

Industry 2 0.493 (0.177) 0.446 (0.160)
Industry 3 0.404 (0.126) 0.313 (0.098)
Industry 4 0.468 (0.156) 0.459 (0.153)
Industry 5 0.579 (0.106) 0.403 (0.074)
Industry 6 0.551 * (0.216) 0.513 * (0.201)
Industry 7 ~0.146 (~0.028) ~0.004 (—0.001)
Industry 8 0.405 (0.074) 0.144 (0.027)
Industry 9 0.684 (0.120) 0.751 * (0.131)

Industry 10 0.42 (0.188) 0.393 (0.176)

Introduction time of green SCM 1 (<1)
Introduction time of green SCM 2 (<2)
Introduction time of green SCM 3 (<5)
Introduction time of green SCM 4 (<10)
Corporate position in the supply chain 2
Corporate position in the supply chain 3
Corporate position in the supply chain 4
Corporate position in the supply chain 5
Employee 2 (50-100)
Employee 3 (100-300)
Employee 4 (300-500)
Employee 5 (more than 500)

—0.031 (~0.015)
0.306 (0.122)
—0.095 (—0.039)
0.06 (0.017)
—0.103 (—0.038)
0312 (0.114)
~0.014 (~0.007)
—0.094 (—0.039)
0.3 (0.143)
0.294 (0.118)
0.167 (0.066)
0.183 (0.073)

~0.128 (—0.060)
0.293 (0.117)
~0.076 (—0.031)
0.12 (0.034)
~0.133 (—0.049)
0.246 (0.090)
~0.032 (—0.016)
~0.095 (—0.040)
0.16 (0.076)
0.065 (0.026)
0.053 (0.021)
~0.025 (—0.010)

Observations
R-squared
F

301
0.079
1.086

301
0.181
2.666

Normalized beta coefficients in brackets. ** p < 0.01, * p < 0.05.

Regarding the first condition, as shown in Tables 3 and 4, the results of Model 2 suggest that the
top management support toward green SCM has a positive effect on the environmental collaboration
between suppliers (§ = 0.34, p < 0.01) and customers (3 = 0.20, p < 0.01) in the supply chain, supporting
Hypothesis 2 and 3. This result is empirical evidence that the top management support for green SCM
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increases the level of collaboration among the supply chain participants, one of the essential factors of
a successful green SCM. Model 2 in Table 5 shows that the top management support toward green
SCM positively and significantly affects corporate environmental performance (3 = 0.28, p < 0.01),
holding the second condition of the mediation effect and supporting Hypothesis 4. Lastly, Model 3 in
Table 5 allows the effects of the top management support on the corporate environmental performance
to be mediated by the environmental collaboration between suppliers and customers, testing the final
condition for mediation. Even after controlling the collaboration with suppliers and customers, the
impact of top management support on the environmental performance is positive and significant
(B = 0.14 and p < 0.05), but the value of the regression coefficients is less than the value shown in
Hypothesis 4 (3 = 0.28 and p < 0.01). Therefore, the relationship between the top management support
and the corporate environmental performance is partially mediated by the environmental collaboration
between the supply chain participants, supporting Hypothesis 6 and 7.

In summing up the above, it is shown that, with the support of a corporation’s top management
team—who plays a key role in green SCM—the level of environmental collaboration between the
participants in green SCM is significantly increased, and the environmental performance is consequently
also increased.

Table 4. Impact of the top management support toward green SCM on the level of environmental
collaboration with customers: regression models.

Model 1
The Level of Environmental
Collaboration with Customers

Model 2
The Level of Environmental
Collaboration with Customers

0.155 ** (0.199)

Variables

Top management support toward green SCM

Perceived corporate financial performance 0.08 (0.084) 0.08 (0.085)
Industry 2 0.317 (0.119) 0.29 (0.109)
Industry 3 0.047 (0.015) —0.004 (-0.001)
Industry 4 0.278 (0.097) 0.273 (0.095)
Industry 5 0.219 (0.042) 0.12 (0.023)
Industry 6 —0.024 (-0.010) —0.045 (-0.019)
Industry 7 0.129 (0.026) 0.209 (0.042)
Industry 8 —0.152 (-0.029) —0.298 (—0.057)
Industry 9 —-0.321 (-0.059) —0.283 (-0.052)
Industry 10 0.207 (0.097) 0.191 (0.089)
Introduction time of green SCM 1 (<1) —-0.06 (-0.029) —0.114 (-0.056)
Introduction time of green SCM 2 (<2) —0.086 (—0.036) —-0.094 (-0.039)
Introduction time of green SCM 3 (<5) 0.053 (0.022) 0.063 (0.027)
Introduction time of green SCM 4 (<10) 0.33 (0.098) 0.364 (0.108)
Corporate position in the supply chain 2 -0.077 (-0.030) —0.094 (-0.036)
Corporate position in the supply chain 3 —0.04 (-0.015) -0.077 (-0.029)
Corporate position in the supply chain 4 —-0.138 (-0.071) —-0.148 (-0.076)
Corporate position in the supply chain 5 —-0.331 (-0.145) —-0.331 (-0.146)

Employee 2 (50-100)
Employee 3 (100-300)

0.311 (0.155)
0.277 (0.117)

0.232 (0.116)
0.149 (0.062)

Employee 4 (300-500) 0.234 (0.096) 0.17 (0.070)
Employee 5 (more than 500) 0.424 * (0.176) 0.308 (0.128)
Observations 301 301
R-squared 0.069 0.104
F 0.933 1.397

Normalized beta coefficients in brackets. ** p < 0.01, * p < 0.05.
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Table 5. Mediation analysis regression results.
Model 1 Model 2 Model 3
Variables Environmental Environmental Environmental
Performance Performance Performance

Top management support toward green SCM
Environmental collaboration with suppliers
Environmental collaboration with customers

Perceived corporate financial performance —0.049 (-0.054)

0.203 ** (0.275)

~0.048 (—0.053)

0.101 * (0.137)

0.293 ** (0.322)
0.136 ** (0.144)
~0.069 (~0.077)

Industry 2 0.058 (0.023) 0.023 (0.009) —0.148 (-0.058)
Industry 3 0.202 (0.069) 0.135 (0.046) 0.044 (0.015)
Industry 4 0.252 (0.092) 0.245 (0.090) 0.074 (0.027)
Industry 5 —0.039 (-0.008) —-0.169 (-0.034) —-0.303 (-0.061)
Industry 6 0.059 (0.026) 0.031 (0.013) —-0.113 (-0.049)
Industry 7 —0.35 (-0.074) —0.245 (-0.052) —-0.273 (-0.058)
Industry 8 0.185 (0.037) —-0.007 (-0.001) —0.009 (-0.002)
Industry 9 0.451 (0.087) 0.5 (0.096) 0.319 (0.061)
Industry 10 0.293 (0.144) 0.272 (0.134) 0.131 (0.065)
Introduction time of green SCM 1 (<1) —0.162 (-0.083) —-0.233 (-0.120) —-0.18 (-0.093)

Introduction time of green SCM 2 (<2)
Introduction time of green SCM 3 (<5)
Introduction time of green SCM 4 (<10)

0.314 * (0.138)
0.078 (0.035)
0.079 (0.025)

0.304 * (0.134)
0.092 (0.041)
0.123 (0.038)

0.231 (0.102)
0.106 (0.047)
0.038 (0.012)

Corporate position in the supply chain 2 0.032 (0.013) 0.01 (0.004) 0.062 (0.025)
Corporate position in the supply chain 3 0.676 ** (0.272) 0.628 ** (0.253) 0.566 ** (0.228)
Corporate position in the supply chain 4 0.314 (0.170) 0.301 (0.163) 0.330 * (0.179)
Corporate position in the supply chain 5 0.194 (0.090) 0.193 (0.089) 0.266 (0.123)
Employee 2 (50-100) —-0.191 (-0.100) —-0.295 (-0.154) —-0.373 * (—0.195)
Employee 3 (100-300) 0.179 (0.079) 0.01(0.004) —-0.029 (-0.013)
Employee 4 (300-500) 0.11 (0.048) 0.026 (0.011) —-0.013 (-0.006)

Employee 5 (more than 500) —0.179 (=0.078) ~0.332 (—0.145) —0.367 * (=0.160)

Observations 301 301 301
R-squared 0.127 0.194 0.316
F 1.839 2.904 5.083

Normalized beta coefficients in brackets. ** p < 0.01, * p < 0.05.

5. Discussion and Conclusions

This study examined how the support of the corporate top management team in green SCM
increases the environmental collaboration with the suppliers and customers in their supply chain,
and how the environmental performance is eventually improved through this relationship. In addition,
this study analyzed the mediating effect of environmental collaboration with the supply chain
participants between the top management support and the corporate environmental performance,
reflecting the fact that the success or failure of green SCM depends on the level of collaboration between
the participants in a green supply chain. Accordingly, this study closely analyzed the effect of the top
management’s support [18,20,31], through environmental collaboration with the participating supply
chain companies [46,50], on environmental performance [16]. The main findings based on the analysis
results of this study are as follows.

First, this study broadens the horizon of green SCM research by focusing on the effect of
a corporation’s top management team in discussing the performance of green SCM. Specifically,
we employed upper echelon theory [31,38,39] to explain the significant impact of top management
team, the group that has the greatest influence in a company, on collaboration among the green SCM
participants, and subsequently on environmental performance. In this study, we distinguish the roles
of a company’s top management team and highlight the separate independent effects they could have
on the green SCM, which has so far been considered comprehensively as a component of the company’s
internal environmental management [12,15]. Therefore, it has theoretical contributions in that it clearly
analyzes the role of a top management team under green SCM, which has been relatively lacking in
previous discussions on the topic. In addition, the scalability of this study could be even greater in that
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it analyzes the influence paths together, i.e., the environmental collaboration among both suppliers
and customers, as suggested by Burki et al. [28].

Secondly, this study finds a mechanism that connects the support of a corporate top management
team to its environmental performance. In other words, the top executives’ active support for green
SCM has a direct positive impact on the environmental performance of the company itself and
leads to active collaboration of suppliers and customers in the supply chain, thereby enhancing
perceived environmental performance. This result supports the existing discussion on the importance
of collaboration among supply chain participants [11,46,51], which has been emphasized continuously
in green SCM. This also provides an opportunity to identify the nature of the organic organization,
in which active support from the corporate executives leads to active cooperation from the participating
firms outside the company and eventually returns to improved performance.

Thirdly, in inferring the relationship between the support of top management team and the
cooperation among green SCM participants and environmental performance, this study clarifies the
theoretical structure by controlling various external variables that may affect the dependent variable,
such as financial performance, industry type, the introduction time of green SCM, corporate position
within green SCM, and company size. For instance, firms with a higher financial performance
have more slack resources, which can lead to sufficient investment in environmental performance.
In this study, we tried to prevent this issue from affecting our research model by controlling for
financial performance.

Fourthly, this study has practical implications to shed light on the role of top managers in promoting
implementation of corporate strategies and activities. No matter how good and appropriate a strategy
is formulated from an analysis of the internal and external environment, if members fail to implement
it, the company will eventually fail to change and achieve the desired outcomes. This paper shows
that the top management’s active supporting attitude is important for the smooth implementation
of the company’s functional strategy, in this case, green SCM. Implementing green SCM in response
to changes in the external environment of companies will give them an opportunity to increase their
sustainability. In fact, the most essential factor to become a company with a high environmental
performance by managing the green supply chain is the continuous support of the top management.
The study empirically confirms that if corporate top executives continue to manage the green supply
chain with a strong will, it will result in a high level of collaboration among the participants within the
supply chain, which in turn results in an increase in the environmental performance of the company.

This research contributes to theory and provide various theoretical implications by clearly
analyzing the mechanism between the top management’s support toward green SCM and environmental
collaboration among participants of a supply chain and thus environmental performance, which has
been relatively neglected in the green SCM literature. However, this study has some limitations and
hopes that future research could overcome these issues.

First, in this study, the level of top management supporting attitudes toward green SCM was
regarded as the most important psychological characteristic of the top executives, affecting the
environmental performance and collaboration of the supply chain participants. However, a top
management team also has other demographics as well as psychological characteristics, like risk
aversion and neuroticism. Therefore, if the future research reflects the various characteristics of the top
management, it would generate further contributions.

Secondly, consideration should be given to a wider context, nationally or culturally, since the
characteristics of a company’ top executive may vary depending on culture or country; it would be nice
if further studies are conducted in this regard. If future research on countries with a similar collective
cultural nature to Korea yields the same results, it could further enhance the validity of the findings
from this study. On the contrary, it would be an interesting follow-up study to expand the study to
countries with different individualistic cultures to identify the effects of different cultures.

Thirdly, this study is based on a survey conducted in 2014, so there is a possibility that there
might be some changes in the application situation of green SCM. Moreover, the recent spread of
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the COVID-19 pandemic could also affect the application of green SCM. These issues could not be
reflected in this paper due to limitations, but future research that reflects these issues could give more
implications and contributions.

Fourthly, there could be different or similar incentives to cooperate in a green supply chain.
According to Tacheva et al. [58], there are two major incentives for cooperation, with partners
driven from a shareholder’s perspective and stakeholder’s perspective. Although the incentives for
cooperation among green SCM participants was not considered in this paper, it is likely that more
meaningful results could be obtained if research with this incentive variable added in the future
is conducted.
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