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Abstract: In the field of management psychology, the matching of employees and leaders can
help improve enterprise performance. Then, in the field of sustainable development, can human
aspects enhance green product development performance? Does the match between leaders and
employees help to advance this improvement? A survey questionnaire was used to collect data
for this study; 52 leaders and their 214 employees were contacted. The findings of this study
revealed that green transformational leadership is positively related to green product development
performance. Besides, both green transformational leadership and individual green values have
positive influences on green psychological climate, which leads to the promotion of green product
development performance in the organization. Further, when green transformational leadership
matches employees with green values, it is more conducive to create green psychological climate in
the organization, thereby improving the green products development performance. The implications
for practitioners are discussed on the basis of the empirical findings.

Keywords: green transformational leadership; green product development performance; individual
green values; green psychological climate; person-supervisor fit theory

1. Introduction

Population growth, industrial production, and non-renewable resources have negatively impacted
the environment [1,2]. The environment control of the government [3] and the strong demands for
environmental standards from consumers [4] and other stakeholders [5] have increased gradually,
creating challenges for enterprises’ original one-sided pursuit of profit maximization. The inevitable
trend of sustainable development is urging enterprises to carry out reforms in order to seek a balance
between the development of the corporation and the natural environment. Some scholars introduced a
new concept called green products [3,6]. Chen and Chang stated that green products can help realize the
balance between the development of enterprises and the natural environment [6]. They defined green
products as those that are less harmful to the environment, are formed or partly formed from recycled
components, are manufactured with a focus on energy conservation, or are supplied to the market
with less packaging [6]. Companies realize that green products have become a powerful competitive
tool in the market [3]. Various of studies have shown that consumers realize the seriousness of this
problem and have started boycotting non-green products due to the changes in global temperature
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and climate [7,8]. In the environmental era, consumers are more willing to take part in environmental
protection business activities [9]. Over time, they have become increasingly willing to buy green
products [3]. Therefore, companies must reform their business models and produce environmentally
friendly green products.

When green products are more popular in the market, green product development becomes more
prevalent [6,10]. Different than traditional product development, green products more extensively
consider environmental impacts by focusing on the life cycle of the product, mining the subsequent
use of the products and recognizing the social environment of the whole product supply chain [11].
Green product development plays an important role in determining the sales of green products.
This development process not only changes company management models, but also reshapes market
rules [12]. However, many companies remain stuck in the stage of recognizing the product management
model as “pollution-governance”. They neglect the fact that the reform of companies requires a new
kind of leadership—green transformational leadership. Although some studies have found that
green transformational leadership has a significantly positive impact on green product development
performance [6], the role of leaders was mainly discussed. In fact, prior literature has widely identified
that the performance of companies is due to the interactive relations between leaders and their
employees [13]. For instance, Kim et al. found that transformational leadership could facilitate the
linkage between employee core self-evaluation and employee outcomes [14]. Therefore, in this study,
we aimed to fill the research gap by analyzing the effects of green transformational leadership and
individual green values. Moreover, a recent study from Jabbour et al. examined 62 Brazilian companies
and found that the relations between human and organizational aspects to green product development
was not significant [9]. However, prior studies have shown that human aspects like sustainable
organizational climate [15] and employee dedication [16] could support environmental management.
Thus, this study would like to further explore this problem.

This study proposes four novel constructs: green transformational leadership, green psychological
climate, green product development, and individual green values. Based on these constructs, we tried
to emphasize the matching relationship between green transformational leadership and employee
individual green values based on person-supervisor fit theory, to determine their influence on green
product development performance through the green psychological climate. As the concept of
individual green values is not well-described in the existing literature, this study first proposes
a clear definition of this construct. Then, we explore the impact of human aspects on green product
development performance to verify how green transformational leadership and individual green values
affect green psychological climate and green product development performance. Next, we discuss
the interaction between leaders and employees to verify whether the matching effect between
individual green values and green transformational leadership further improves green product
development performance. Finally, this study concludes with theoretical and practical implications for
future research.

2. Literature Review and Hypotheses Formulation
2.1. Green Transformational Leadership and Green Product Development Performance

2.1.1. Green Transformational Leadership

Based on the resource-based viewpoint, leadership is one of the important internal resources
and capabilities in enterprise environmental management [17,18]. Previous literature has widely
demonstrated that transformational leadership has a direct and unique impact on creating an
innovative atmosphere by encouraging team members, which ultimately affects the performance
of enterprises [19-22]. Green transformational leadership is the product of transformational leadership
in the field of environmental protection. It was first proposed by Chen and Chang [6] with reference to
transformational leadership concept introduced by Bass [23]. They defined green transformational



Sustainability 2018, 10, 3206 3 of 21

leadership as “behaviors of leaders who motivate followers to achieve environmental goals and inspire
followers to perform beyond expected levels of environmental performance” [24].

According to culturally endorsed transformational leadership theories discussed by Muralidharan
and Pathak, different degrees of cultural endorsement can lead to different kinds of transformational
leadership [25]. Since the idea of green transformational leadership is consistent with the need for social
green development, it can also be seen as a kind of culturally endorsed transformational leadership.

2.1.2. Green Product Development Performance

As green development has become increasingly prevalent, companies still struggle to determine
how to generate profits from green products [26]. As a kind of innovative model for a company,
green product development needs to break the original production mode [27]. Chen and Chang
first proposed the novel notion of “Green product development performance” to describe the related
outcomes [6]. They defined it as:

the development performance of products that have less of an impact on the environment,
are less detrimental to human health, are formed or part-formed from recycled components,
are manufactured in a more energy-conservative way, or are supplied to the market with
less packaging.

2.1.3. Relationship Between the Above Two Concepts

The influence of transformational leadership on an organization’s sustainable development
has already become a hot topic. Many findings revealed that transformational leadership has a
significant positive impact on organizational sustainable development [28,29]. Green transformational
leadership, as one kind of culturally endorsed transformational leadership, can help formulate green
development strategies and push enterprises toward the goal of green development [30]. Therefore,
we hypothesized that green transformational leadership will positively promote the green product
development performance, for the following reasons. First, transformational leadership is beneficial for
the development of new ideals in the problem-solving process because transformational leaders can act
as catalysts by inspiring followers to consider problems from a different perspective [30]. When green
product development is involved in problems like energy conservation and pollution-preventions [6],
with the encouragement of green transformational leadership, employees can actively engage in
green product development processes [30]. Studies have already shown that employee engagement
contributes to enhancing product development performance [31]. Besides, transformational leadership
can provide resource support to employees. They provide technological support [9] and stimulate
employees’ creativity [6,18]. Technology and innovation are two important factors in the development
of new products [32]. Previous studies indicated that employee innovation positively influences green
product development [30], and technological factors also play significant roles in stimulating green
product development performance [9]. Therefore, according to the above statement, we introduce our
first hypothesis:

Hypothesis 1 (H1). Green transformational leadership is positively related to green product development
performance.

2.2. Mediating Role of Green Psychological Climate

2.2.1. Green Psychological Climate

In the field of management psychology, organizational climate is considered an important
contextual factor that reflect employees” attitudes and behaviors [33-35]. If employees share similar
perceptions of formal policies, company targets, and work environment, then the employees’ everyday
practices will work toward the vision of the enterprise [34]. Based on organizational climate,
Norton et al. introduced the concept of green psychological climate [36]. They defined it as employees’
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perceptions and interpretations of their organization’s policies, procedures, and practices regarding
environmental sustainability.

2.2.2. Transformational Leadership and Green Psychological Climate

The leadership literature suggests that transformational leadership influences organizational
performance by its effect on employees’ psychological climate [28,37]. Thus, employee perception and
interpretation of organizational policies, procedures that translate policies into guidelines, and practices
expected and rewarded by the organization, are highly dependent upon transformational leaders.
As stated by Zhang et al., the leader can shape the supportive climate in an organization [38]. At the
organizational level, a recent study showed that corporate environmental strategy could positively
affect green psychological climate [36]. As the creator of organizational strategy, green transformational
leadership also has an important impact on green psychological climate. Green transformational
leaders set a vision of green development for the organization [30], in which employees feel
motivated when engaging in corresponding work. From the perspective of social influence theory [39],
engagement and psychology are further exchanged between leaders and employees, which ultimately
creates a strong psychological climate in the company. At the individual level, green transformational
leadership has a positive effect on individual green organizational identity [3]. The organizational
identity enhances employee’s sense of wellbeing and belonging [40,41], which in turn urges the
employee to generate organizational citizenship behavior [28] to take the initiative to care about
the organization’s policies, procedures, and practices regarding environmental sustainability [36].
In summary, we expected that a green transformational leader has a positive effect on green
psychological climate.

Hypothesis 2 (H2). Green transformational leadership is positively related to green psychological climate.

2.2.3. Green Psychological Climate and Green Product Development Performance

Employee psychological climate plays a key role in producing high organizational
performance [42,43]. Some studies demonstrated that the main factor causing delays in organizational
environmental improvement is how to create a sustainable organizational climate [44—46]. First of all, if
employees are not responsible for the use of the company’s energy and facilities, it is difficult for them to
invest in green behaviors [47]. As such, green behaviors can be seen as extra-role behaviors. However,
if an organization creates a strong psychological climate, then this conveys to employees not only
that green behaviors are safe, but also urges them to take responsibility to engage in green works and
view green behaviors as in-role behaviors. As studied by Dumont et al., green psychological climate
can both positively influence employees’ extra-role green behavior and in-role green behavior [48].
Second, Norton et al. demonstrated that when employees perceive a positive green psychological
climate, the relationship between behavioral intentions and next-day employee green behaviors is
stronger [36]. Based on the above logic, as pointed by Day and Bedeian, employees’ green behaviors can
be used to predict their work engagement and performance [49]. They confirmed that organizational
psychological climate is beneficial for predicting employees” work engagement and performance [47].
Specifically, when employees are concerned about environmental issues in the company, they are
more likely to engage in green product development work. Their organizational commitment related
to organization green product development increases [50], which helps to increase green product
development performance. Moreover, according to person-supervisor fit theory, when leaders and
employees see that “mind acts upon mind” in the organization, it can create a strong organizational
climate, which is conducive to the improvement of corporate performance [51]. In conclusion,
we expected that green psychological climate is positively related to green product development
performance, and posit the following hypothesis:

Hypothesis 3 (H3). Green psychological climate is positively related to green product development performance.
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In the field of human resource management, scholars have strong interest in the link between
different leadership styles and organizational performance [52]. For instance, an organizational climate
could be developed and established by transformational leaders who encourage employees to achieve
high performance [53]. A supportive climate can be served as a key mediator for organizational
performance [38]. Therefore, in the field of sustainable development, based on H1, H2, and H3,
this paper proposes that green transformational leadership has a positive effect on green product
development performance through green psychological climate and posits the following hypothesis:

Hypothesis 4 (H4). Green psychological climate mediates the relationship between green transformational
leadership and green product development performance.

2.3. Individual Green Values and Green Product Development Performance

2.3.1. Individual Green Values

Contemporary literature has underscored the importance of individual values on explaining
individual attitudes and behaviors [54]. Green values are the product of sustainable development,
which mainly refers to individual attitudes and behaviors in sustainable development [48]. However,
scholars have not yet reached a consensus on the concept of individual green values. Dunlap and
Van Liere defined the New Environmental Paradigm (NEP) to conceptualize beliefs about humanity’s
ability to upset the balance of nature, the existence of limits to growth for human societies, and
humanity’s right to rule over the rest of nature [55]. However, Stern et al. stated that Dunlap
and Van Liere failed to ground the NEP in social-psychological theories of attitude structure [56].
Therefore, Dunlap et al. developed the “environmental belief” to describe and measure people’s
beliefs and values in environmental concerns [57]. Dumont et al. thought that value-belief-norm
theory and supplies-values fit theory could underpin the ways in which individuals’ values affect their
behavior by adopting the “environmental norms” from Chou to measure individual green values [48].
However, Chou integrated the theory of norm-activation (TNA) and NEP from the value-belief-norm
theory [58], and argued that both environmental beliefs and environmental norms are factors explaining
the process of environmental behavior activation [59]. Environmental beliefs regarding the ecological
worldview, as held by NEP (e.g., “If things continue on their present course, we will soon experience
a major ecological catastrophe”), then lead to environmental norms, which determine how people
intend to act in face of these environmental problems held by the TNA. Based on the study of Chou,
this study argues that integrating these two factors can better reflect employee individual green values.

2.3.2. Relationship Between Individual Green Values and Green Product Development Performance

Person-supervisor fit theory grew from person-environment fit theory, which indicates that
when individuals’ values are fit with the environment, including the supervisor, the group, and the
organization, the values help stimulate outcomes, such as performance and employee behavior [51].
Thus, we propose that individual green values have positive effects on green product development
performance. The reasons are as follows. First of all, employees with environmental beliefs pay
more attention to the attractiveness of the work itself and seek a work environment that matches the
self-internal preferences. Therefore, for their internal preference [60,61], employees with green values
will take the initiative to seek a company with green development concepts and perform better in
this company where that provides more self-satisfaction and is more suitable for themselves. Second,
individuals with green values pay attention to environmental problems and take social responsibility
into consideration. Due to self-verification [62], if employees’ self-values and behaviors are not
consistent, the individuals will feel anxiety and uncertainty [18]. Therefore, in order to maintain
their self-values and perform behaviors that are consistent, individuals will have green behaviors
and strive to create better work performance, which is beneficial for green product development.
Third, employees care about their long-term career development. If they perceive the organizational



Sustainability 2018, 10, 3206 6 of 21

development goal is to strive to improve green product development performance, employees with
green values are bound to do their own job well [63]. Finally, some studies showed that individual
values are related to emotions [64]. As the green values meet the needs of social development
today [27], employees are more likely to maintain positive emotions. As such, employees will
actively accomplish various green product development tasks, and contribute to the improvement
of organizational green product development performance. Based on the above analysis, this paper
posits the following hypothesis:

Hypothesis 5 (H5). Individual green values are positively related to green product development performance.

2.4. Relationship Between Individual Green Values and Green Psychological Climate

In the field of management psychology, individual values significantly influence individual
psychology [65]. Moreover, according to person-supervisor fit theory, if the values of the supervisor are
congruent with those of the employee, through the interactions between leaders and employees, and
the interactions amongst employees, they are more likely to create a strong psychological climate [51,66].
Therefore, this paper proposes that individual green values are positively related to green psychological
climate. The reasons are as follows. First, according to social influence theory, employees and
leaders influence each other and create a consistent, high-intensity organizational atmosphere in the
organization [39]. Therefore, when most employees in the organization have green values, individuals
share their attitudes and opinions in the process of understanding and interpreting the organizational
environment, which forms signs like minority obedience to the majority and group thinking. This leads
to the formation of a high-intensity green psychological climate. Second, Kozlowski and Klein posited
that individual-level values would be amplified through interaction and appear as a higher-level
common structure [67]. As such, individual green values, through the interaction of peers and upper
and lower levels of communication are magnified and create the green psychological climate on the
team-level and even the organizational-level [67]. Third, Schneider pointed out that individuals with
similar characteristics would be attracted to the same team or organization, then choose to enter and
stay in this team or organization due to the principle of Attraction-Selection-Attrition [68]. Over time,
this team or organization would be composed of individuals with similar backgrounds, interests,
cognitions, and values, and lead to homogenization [69]. As the degree of homogenization increases,
individuals may expect to perceive the work environment in a similar way. That is, members in the
same organization or team will have similar perceptions of the environment and eventually form
a strong psychological climate in the team. Based on the above analysis, this paper proposes the
following hypothesis:

Hypothesis 6 (H6). Individual green values are positively related to green psychological climate.

Based on the above hypothesis, individual green values are positively related to green product
development performance. In addition, individual green values are positively related to green
psychological climate, and green psychological climate is positively related to green product
development. Thus, individual green values are positively related to green product development
performance through the green psychological climate. We introduce the following hypothesis:

Hypothesis 7 (H7). Individual green values mediate the relationship between individual green values and
green product development performance.

2.5. Matching Role Between Individual Green Values and Green Transformational Leadership

A study conducted by Dumont et al. proved that individual green values positively moderate
the effect of psychological green climate on extra-role green behavior [48]. However, they
used supplies-values fit theory [70,71] to explore employees’ psychological climate and values
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through their behaviors. Conversely, this study emphasizes the matching relationship between
leaders and employees to explore their influence on employee psychology. One major theory
is the person-supervisor fit theory [50]. The studies of leader-follower value congruence [72],
supervisor-subordinate personality similarity [73], and manager-employee goal congruence [74]
are all included in this category. It largely underpins the matching relationship between
supervisors and subordinates, that is, “mind acts upon mind” between employees and their leaders.
The person-supervisor fit theory posits that when supervisors” psychological characteristics and
values fit with those of employees, it leads to a positive relationship between their psychology and
behavior [66]. Moreover, according to Muralidharan and Pathak, if the leadership style is consistent
with the social culture, employees with the same values will recognize and strive to fulfill leaders’
and organizations’ expectations [27]. Therefore, the match between leaders and employees plays
an important role in achieving organizational goals and helps employees perceive organizational
policies. We expected that employees would be more likely to enhance their green psychological
climate, which leads to high green product development performance when their values, personality,
and goals are congruent to their leaders.

Individual green values includes environmental beliefs [57] and environmental norms [48,58].
Environmental beliefs influence employees to be environmentally conscious and pay attention to
environmental issues in the production process. Environmental norms mean employees have intention
to act on these environmental issues. Since NEP pushes people to consider the environment itself and
the relationship between human and nature, when employees have stronger environmental beliefs,
they have environmental factors and social responsibilities as their core values [57]. According to NEP,
employees attribute some social problems to problems of the company’s sustainable development [57].
As such, as Muralidharan and Pathak posited, “Followers’ perceptions of a leader are embedded in
the society’s cultural values. These values are outcomes of repeated behaviors that shape the cultural
expectations of ideal leadership, and leaders tend to behave in line with these expectations” [27].
Therefore, when the green development idea from green transformational leadership fits employees’
environmental beliefs, employees will be more motivated and capable of working on green products.
Further, according to TNA, when employees have higher environmental norms, they feel obligated
to fulfil leader’s expectations [75]. As such, if green transformational leadership advocates green
development needs that match employees’ green values, employees will continue to strive to maintain
this psychological climate to reduce cognitive bias or psychological danger. The related green behavior
will help enterprises improve green product development performance. Hence, we posit that when
employees’ green values and green transformational leadership are fit, green product development
performance will increase through green psychological climate.

Hypothesis 8a (H8a). Individual green values will moderate the effects of green transformational leadership
and green psychological climate. That is, the effects will be stronger when individual green values are high and
vice versa.

Hypothesis 8b (H8b). Individual green values will moderate the effects of green transformational leadership
and green product development performance. That is, the effects will be stronger when individual green values
are high and vice versa.

After the logical deduction of the above research hypotheses, this paper proposes the following
model, as shown in Figure 1.
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H1
H4
Green transformational H2 Green psychological o Green product
leadership A climate "| development performance

HT

H8a, H8b H6

Individual green H5

values

Figure 1. Concept model.

3. Research Design

3.1. Sampling and Data Collection

For this study, questionnaire data were collected by MBA students, through private relationships,
and local government members. This study received 63 sets of responses. A total of 352 questionnaires
were distributed, and 307 questionnaires were recovered. Overall, 93 questionnaires were invalid, and
214 questionnaires were sufficiently completed with 52 sets of responses. There was an average of 4.12
employees in each group.

3.2. Measures

In this study, standard scales were used that were previously tested for measuring all the
constructs (Table 1). The variables of this study were measured on a five point Liker-type scale
(1 represented strongly disagree and 5 strongly agree).

3.2.1. Green Transformational Leadership

Green transformational leadership was measured using a six-item scale developed by Chen
and Chang [6]. They developed a measurement tool for green transformational leadership based
on the study of Podsakoff et al. [76]. The Cronbach’s alpha coefficient of green transformational
leadership was 0.903. The six measurement items for green transformational leadership were: “The
leader of the green product development project inspires project members with the environmental
plans”, “The leader of the green product development project provides a clear environmental vision
for the project members to follow”, “The leader of the green product development project enables the
project members to work together for the same environmental goals”, “The leader of the green product
development project encourages the project members to achieve the environmental goals”, “The leader
of the green product development project acts with considering environmental beliefs of the project
members”, and “The leader of the green product development project stimulates the project members
to think about green ideas”.

3.2.2. Green Psychological Climate

Green psychological climate was measured using a five-item instrument based on the scale
developed and validated by Norton et al. [34]. The Cronbach’s alpha coefficient of green psychological
climate was 0.920. The five measurement items for green psychological climate were: “Our company
is worried about its environmental impact”, “Our company is interested in supporting environmental
causes”, “Our company believes it is important to protect the environment”, “Our company is
concerned with becoming more environmentally friendly”, and “Our company would like to be
seen as environmentally friendly”.
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3.2.3. Green Product Development Performance

Green product development performance was measured using a five item scale developed
by Chen and Chang [6]. They developed a measurement tool for green product development
performance based on the study of Marsh and Stock [77]. The Cronbach’s alpha coefficient of green
product development performance was 0.920. The five measurement items for green transformational
leadership were: “The green product development project contributes a key source of revenues to the
company”, “The green product development project develops excellent green products”, “The green
product development project continually improves its development processes over time”, “The green
product development project is more innovative in green product development than its competitors”,
and “The green product development project can meet its environmental goals in green product
development”.

3.2.4. Individual Green Values

According to Chou’s research, individual green values include both individual environmental
beliefs and personal environmental norms [59]. Eight items from the revised NEP [57] were used to
examine individual environmental beliefs. Respondents were asked if they agreed that “The earth
is like a spaceship with limited room and resources”, or on the contrary, “The so-called ‘ecological
crisis’ facing humankind has been greatly exaggerated” and so on. Nine items were used to indicate
personal environmental norms [48,58]. For example, “I feel personally obliged to save as much energy
as possible,” or “I feel morally obliged to save energy, regardless of what others do” and so on.

3.2.5. Control Variables

It was suggested that demographic variables influence organizational performance [78]. As a
result, we controlled for sex, age, education, tenure, industry, and firm size.
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Table 1. Construct measurement summary: confirmatory factor analysis and scale reliability.

10 of 21

Variable Item Description Standardized Loading AVE Cronbach’s o
The leader of the green product development project inspires the project members with the environmental plans 0.87
c The leader of the green product development project provides a clear environmental vision for the project members to follow 0.83
reen . . -
transformational The leader of the green product development project gets the project members to work together for the same environmental goals 0.76 0616 0903
leadershi The leader of the green product development project encourages the project members to achieve the environmental goals 0.68 ’ ’
The leader of the green product development project acts with considering environmental beliefs of the project members 0.83
The leader of the green product development project stimulates the project members to think about green ideas 0.72
The green product development project contributes a key source of revenues to the company 0.85
Green product The green product development project develops excellent green products 0.81
development The green product development project continually improves its development processes over time 0.72 0.604 0.920
performance The green product development project is more innovative in green product development than its competitors 0.67
The green product development project can meet its environmental goals in green product development 0.82
Our company is worried about its environmental impact 0.69
R Our company is interested in supporting environmental causes 0.85
Green p ?yChOIOglcaI Our company believes it is important to protect the environment 0.83 0.577 0.920
climate Our company is concerned with becoming more environmentally friendly 0.74
Our company would like to be seen as environmentally friendly 0.67
We are approaching the limit of the number of people the earth can support 0.81
The earth is like a spaceship with very limited room and resources 0.73
When humans interfere with nature, it often produces disastrous consequences 0.85
Environmental The balance of nature is very delicate and easily upset 0.81 0.553 0.917
beliefs Humans have the right to modify the natural environment to suit their needs 0.74 ’ ’
Humans are severely abusing the environment 0.67
The so-called “ecological crisis” facing humankind has been greatly exaggerated 0.62
If things continue on their present course, we will soon experience a major ecological catastrophe 0.69
I feel personally obliged to save as much energy as possible 0.76
I feel morally obliged to save energy, regardless of what others do 0.77
I feel guilty when I waste energy 0.73
) 1 feel morally obliged to use green instead of regular electricity 0.64
Environmental People like me should do everything they can to reduce energy use 0.81 0.577 0.894
norms If I would buy a new washing machine, I would feel morally obliged to buy an energy efficient one 0.68
I do not feel guilty at all when I buy vegetables and fruit from distant countries 0.85
I feel obliged to bear the environment and nature in mind in my daily behavior 0.81
Iwould be a better person if I saved energy 0.76
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3.3. Analytic Approach

3.3.1. Construct Validity

We conducted confirmatory factor analyses (CFA) using questionnaire data to test the construct
distinctiveness of green transformational leadership, green psychological climate, individual green
values, and green product development performance. The four-factor model with all indicators fit the
data better (x?/d.f. =2.79, RMSEA = 0.04, NFI = 0.95, CFI = 0.94, GFI = 0.91, SRMR = 0.06) than the three
alternative models: a three-factor model in which green transformational leadership and individual
green values were distinct, where green psychological climate and green product development
performance were combined (x2/d.f. = 8.56, RMSEA = 0.22, NFI = 0.86, CFI = 0.90, GFI = 0.73,
SRMR = 0.12); a two-factor model in which green transformational leadership and individual
green values were combined, and green psychological climate and green product development
performance were combined (x?/d.f. = 11.13, RMSEA = 0.27, NFI = 0.91, CFI = 0.88, GFI = 0.72,
SRMR = 0.17); a one-factor model in which green transformational leadership, green psychological
climate, individual green values, and green product development performance were combined
(x?/d.f. = 13.71, RMSEA = 0.25, NFI = 0.85, CFI = 0.89, GFI = 0.57, SRMR = 0.18). In summary,
the construct distinctiveness of green transformational leadership, green psychological climate,
individual green values, and green product development performance was supported.

3.3.2. Assessing the Effects of Common Method Variance

We conducted structural equation modeling (SEM) to assess the potential impact of common
method bias on the hypothesized relationships [79,80]. We compared Model A, the theoretically
hypothesized model, to Model B, a model with two latent common method variance (CMYV) factors
added to the original theoretically hypothesized model. One of these two extra CMV factors was
defined as measures reported by employees (i.e., green transformational leadership and green
psychological climate); the other was defined as measures reported by leaders (i.e., green psychological
climate and green product development performance), thus capturing any additional systematic
method variance common to these measures (e.g., common rate bias, social desirability, yes-saying,
etc.) [79]. The SEM analyses results showed that both Model A (x%/d.f.=2.79, RMSEA = 0.04, NFI = 0.95,
CFI = 0.94, GFI = 0.91, SRMR = 0.06) and Model B yielded a good fit to the data (x?/d.f. = 3.12,
RMSEA = 0.06, CFI = 0.92, TLI = 0.93, SRMR = 0.05). This result suggests that the theoretical model
fitted the data reasonably well with and without controlling for the two extra CMV factors. Therefore,
common method variance did not substantially influence the hypothesized relationships between the
leader behaviors, mediators, and outcome variable.

4. Results

4.1. Data Analysis

First, a correlation analysis was conducted to test the overall validity of the research model.
Then, hierarchical regression analysis was used to test the research hypotheses with all the variables
included in this study. All variables, including control variables, were standardized. To test the
mediation effects of green psychological climate between green transformational leadership and green
product development performance, the following four-step procedure was used [81]: (1) analyzing the
significant relationship between green transformational leadership and green product development
performance, (2) analyzing the existence of a significant relationship between green transformational
leadership and green psychological climate, (3) analyzing whether there is a significant relationship
between green psychological climate and green product development performance, and (4) controlling
the influence of green psychological climate when determining whether the original relationships
between green transformational leadership and green product development performance are reduced
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to no significance or become smaller. Finally, we tested whether individual green values moderate the
relationship between green transformational leadership and green product development performance.
4.2. Hypotheses Test

4.2.1. Correlation Analysis

The correlation analysis of this research is shown in Table 2.

Table 2. Means, standard deviations, and correlations among the core variables.

Variable M SD 1 2 3 4 5 6 7 8 9 10
1. Sex 0.56 1.07 1
2. Age 3.12 3.22 0.127 * 1
3. Education  3.44 2.51 0.214 0.171 * 1
4. Tenure 2.98 3.78 0.306 * 0.163 * 0.320 1
5. Industry 3.12 1.32 0.079 ** 0.239 0.291 * 0.231 1
6. Firm size 2.88 0.95 0.112 0.194 ** 0.087 0.114* 0.271** 1
7. GTL 3.29 1.02  0.309 ** 0.202 0.197 0.329 0.206  0.137** 1
8. GPC 3.52 0.78 0.203 0.207 * 0.191 *** 0.108 0.331 * 0.274 0.505 ** 1
9.1GV 3.17 0.82 0.091 * 0.176 0.084 0.137*  0.019 0.056 * 0.427 * 0.312 ** 1

10. GPDP 3.46 0.71 0.103 0.185 *** 0.156 * 0.098 0.124 * 0.102 0277 ** 0.224* 0213* 1

Notes: * p < 0.05 level (2-tailed); ** p < 0.01 level (2-tailed); *** p < 0.001 level (2-tailed). GTL: green
transformational leadership; GPC: green psychological climate; IGV: individual green values; GPDP: green product
development performance.

From the results, green transformational leadership was significantly correlated with green
psychological climate (r = 0.505, p < 0.01), green transformational leadership was significantly
correlated with individual green values (r = 0.427, p < 0.05), green transformational leadership was
significantly correlated with green product development performance (r = 0.277, p < 0.001), individual
green values were significantly correlated with green psychological climate (r = 0.312, p < 0.01),
green psychological climate was significantly correlated with green product development performance
(r =0.224, p < 0.01), and individual green values were significantly correlated with green product
development performance (r = 0.213, p < 0.05). This result created a good foundation for the subsequent
data analysis of this paper.

4.2.2. Mediation Model Analysis

Table 3 depicts the hierarchical regression analysis results for the hypothesized mediation
model. Models 1 and 2 represented the effects of the control variables on mediator variables and
outcome variables. Model 3 showed that green transformational leadership was significantly and
positively related to green psychological climate (3 = 0.211, p < 0.01). Therefore, H2 was supported.
Model 4 showed that the impact of green transformational leadership on green product development
performance was significant and positive (f = 0.317, p < 0.01). Thus, H1 was supported. Model 5
showed that individual green values were significantly and positively related to green psychological
climate (3 = 0.191, p < 0.01). Therefore, H6 was supported. Model 6 showed that individual green
values were not significantly and positively related to green product development performance
(B = 0.354, p = ns (not significant)). Thus, H5 was not supported. Model 7 showed that green
psychological climate was positively associated with green product development performance
(B =0.362, p < 0.01). Consequently, H3 was supported. Model 8 indicated that when green
psychological climate was added into the regression Model 4, the initial significant relationship
between green transformational leadership and green product development performance did not
disappear but decreased to a moderate level ($ = 0.237, p < 0.05; 3 = 0.261, p < 0.01). Consequently,
H4 was supported. The results suggested that green psychological climate partially mediated the
relationship between green transformational leadership and green product development performance.
Model 9 indicated that when green psychological climate was added into the regression Model 6,
the relationship between green psychological climate and green product development performance
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was positively correlated (3 = 0.243, p < 0.01), and the relationship between individual green values
and green product development performance was also positively correlated ( = 0.217, p < 0.05).
The results suggested that green psychological climate completely mediated the relationship between
individual green values and green product development performance. Thus, H7 was supported.

Table 3. Results for hierarchical regression for mediation tests.

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

GPC GPDP GPC GPDP GPC GPDP GPDP GPDP GPDP
Control
Sex 0.112 0.107 0.123 0.150 * 0.117 * 0.191 0.193 * 0.209 0.201 *
Age 0213 * 0.263 0.208 * 0.217 0.232 0.271 0.223 0.197 * 0.118
Education 0.091 0.119 ** 0.072 0.084 0.102 * 0.092 0.069 0.077 0.063
Tenure —0.072 —0.102 —0.054 —0.047 * —0.052 —0.077 * —0.086 —0.092 —0.082*
Industry —0.018 0.031 —0.033 —0.029 —0.033 —0.059 —0.041 —0.036 —0.023
Firm size 0.204 * 0.121 0.213 * 0.301 0.218 0.281 0.194 0.218 * 0.161
Independent
variable
GTL 0.211 ** 0.317 ** 0.237 *
IGV 0.191 ** 0.254 0.217 *
Mediator
variable
GPC 0.362 ** 0.261 ** 0.243 **
R2 0.061 0.059 0.116 0.213 0.171 0.193 0.276 0.311 0.305
AR? 0.053 ** 0.047 ** 0.107 ** 0.211 ** 0.165 ** 0.187 ** 0.254 ** 0.309 ** 0.293 **

Notes: * p < 0.05 level (2-tailed); ** p < 0.01 level (2-tailed). GTL: green transformational leadership; GPC: green
psychological climate; IGV: individual green values; GPDP: green product development performance.

4.2.3. Matching Model Analysis

Table 4 provides the hierarchical regression analysis results for the hypothesized matching model.
Model 1 indicated when green transformational leadership and individual green values were added
into the regression model, both were positively related to green psychological climate (3 = 0.297,
p <0.01; B =0.115, p < 0.05). Model 2 showed that when green transformational leadership, individual
green values, and the interaction term between transformational leadership and individual green
values were added into the regression Model 2, all three were positively related to green psychological
climate, and the role of interaction term was greater than transformational leadership or individual
green values. ( = 0.302, p < 0.01;  =0.191, p < 0.05; B = 0.397, p < 0.001). Consequently, H8a was
supported. Model 3 indicated when green transformational leadership and individual green values
were added into the regression model, both were positively related to green product development
performance (3 = 0.116, p < 0.05; 3 = 0.213, p < 0.05). Model 4 showed when green transformational
leadership, individual green values, and the interaction term between transformational leadership
and individual green values were added into the regression Model 3, all three were positively related
to green product development performance, and the role of the interaction term was greater than
transformational leadership or individual green values (f = 0.123, p < 0.05; 3 = 0.224, p < 0.05; 3 = 0.250,
p < 0.01). Consequently, H8b was supported.

To illustrate the interactive patterns for individual green values, we plotted the interactions at
one standard deviation above (+1) and below (—1) the mean level of individual green values to make
the high and low values fall into their respective region of significance (Figures 2 and 3). As expected,
green transformational leadership was positively related to green psychological climate when
individual green values were high (simple slope = 0.42, p < 0.01). Although green transformational
leadership was positively related to green psychological climate when individual green values were
low, the simple slope was significantly reduced (simple slope = 0.31, p < 0.01). Thus, H8a was
supported. Green transformational leadership was positively related to green product development
performance when individual green values were high (simple slope = 0.38, p < 0.01). Although green
transformational leadership was positively related to green product development performance when
individual green values were low, the simple slope was significantly reduced (simple slope = 0.29,
p < 0.01). Thus, H8b was supported.
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Table 4. Results for hierarchical regression for moderating tests.
Variable Model 1 Model 2 Model 3 Model 4
GPC GPC GPDP GPDP
Control
Sex 0.201 * 0.187 0.172 0.211
Age 0.231 0.213 0.228 * 0.179
Education 0.031 0.056 0.017 0.063
Tenure —0.087 —0.052 * —0.071 —0.067
Industry —0.028 —0.031 —0.054 —0.041
Firm size 0.217 * 0.321 0.162 0.196 *
Independent variable
GTL 0.297 ** 0.302 ** 0.116 * 0.123 *
Moderating variable
IGV 0.115* 0.191* 0.213* 0.224 *
Interaction
GTL* IGV 0.397 *** 0.250 **
R? 0.113 0.224 0.233 0.197
AR? 0.101 ** 0.218 ** 0.209 ** 0.182 **
Notes: * p < 0.05 level (2-tailed); ** p < 0.01 level (2-tailed); *** p < 0.001 level (2-tailed). GTL: green

transformational leadership; GPC: green psychological climate; IGV: individual green values; GPDP: green product

development performance.
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5. Conclusions

Based on the above hypothesis test, the conclusions of this paper are provided in Table 5.

Table 5. Results of hypothesis tests.

No. Hypothesis Result

H1 Green transformational leadership is positively related to green product development Support
performance.

H1  Green transformational leadership is positively related to green psychological climate. Support

H3 Green psychological climate is positively related to green product development Support
performance.

Ha Green psychological climate mediates the relationship between green transformational Support

leadership and green product development performance.

H5  Individual green values are positively related to green product development performance. ~ Not Supported

H6  Individual green values are positively related to green psychological climate. Support

Individual green values mediate the relationship between individual green values and

H7 green product development performance.

Support

Individual green values will moderate the effects of green transformational leadership and
H8a  green psychological climate. That is, the effects will be stronger when individual green Support
values are high and vice versa.

Individual green values will moderate the effects of green transformational leadership and
H8b  green product development performance. That is, the effects will be stronger when Support
individual green values are high and vice versa.

Based on the results above, we found that H1 was verified. In fact, in the field of management
psychology, leadership has become a hot research point. As a product of sustainable development,
green transformational leadership cannot be ignored in increasing the company’s green product
development performance. Green transformational leadership provides employees with material
and spiritual support, and actively creates a positive green psychological climate in the organization,
which helps improve the organization’s green product development performance.

Additionally, the results of the data analysis showed that H2, H3, and H4 were verified.
This indicates that the employee green psychological climate plays a mediating role in green
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transformational leadership and green product development performance. After receiving material
and spiritual support from leaders, the positive green psychological climate generated by employees
motivates them to engage in work, generate green behaviors, and feel that they themselves have the
responsibility to increase the green product development performance that the organization expects.
Also, H6 was verified, which explains that individual green values are positively related to green
psychological climate. These conclusions prove that not only the technical level, but also the employee
psychological level affect the green product performance of the enterprise. At the same time, H7 was
verified, whereas H5 was not. This indicates that green psychological climate plays a complete
mediating role between individual green values and green product development performance. At the
same time, the matching effect of green transformational leadership and individual green values
to green psychological climate was greater than the effects that they respectively have on green
psychological climate. This further demonstrates that the exploration of green product development
issues should not only be discussed from a unilateral perspective of employees or leaders. Individual
green values also need support from the organization and the matching of leaders. Only when leaders
and employees are in a “mind acts upon mind” state in terms of green development concepts and
create a high-intensity organizational climate, will the promotion effects on green product development
performance be revealed.

Finally, the results of the data analysis indicated that H8a and H8b were validated. This shows
that when there is a match between green transformation leadership and employee green psychological
climate, the organization’s green product development performance is improved. When employees
have strong environmental beliefs and environmental norms, employees have a strong sense of
environmental protection, which meets the green development expectations advocated by green
transformation leaders. In order to maintain this matching relationship, the two factors continue to
create a high-intensity green psychological climate through technical support, concept exchange, etc.,
thereby enhancing the organization’s green product development performance.

5.1. Theoretical Implications

This study contributes to the literature in several aspects. First, green transformational leadership
has both a direct and indirect effect on green product development performance. This conclusion
confirms the important role of leaders in the process of green product development. Prior studies
mainly focused on the corporation itself or employees when researching green product development,
including the impact of green dynamic capabilities [6], green development strategies [36], employees’
technical capabilities [9], and their creativity [6,18]. However, the leader, as the forerunner of
organizational strategy and the pioneer of organizational management, is bound to affect the product
development performance in the company, including stimulating employees’ motivation [22,24] and
satisfying their psychological needs [21,23]. In the present research area of green product development,
the role of leaders has not received much attention by scholars. Therefore, this paper focused on green
transformational leadership, which shifts the focus of leadership in the research of green product
development. Besides, the values of green transformational leadership coincide with the culture
of social development. As a kind of culturally endorsed transformational leadership, this study
responded to the call by Muralidharan and Pathak [27] to examine the importance of culturally
endorsed transformational leadership theories in the field of social sustainable development.

Second, though employees’ green psychological climate, green transformational leadership, and
individual green values ultimately affect green product development performance, this conclusion
confirms the important role of psychological factors in green product development performance
in enterprises [15,16]. Prior literature reported divergent conclusions on the role of human and
organizational aspects in promoting green product development in enterprises [9]. Through empirical
tests, this paper proved that the human aspect—the psychological aspect—is positively related to
green product development performance. On one hand, this study clarified the relationship between
human aspects and organizational performance in the field of sustainable development; on the other,
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this study introduced management psychology to the research area of green product development and
created a bridge between the research field of sustainable development and management psychology.

Third, the matching of green transformational leadership and employees’ green values affects the
green psychological climate and green product development performance. This conclusion emphasizes
the important role of the matching mechanism between employee values and leadership styles. In the
past, only Chen and Chang explored the impact of green transformational leadership on green product
development performance [6]. However, in the field of human resource management, good interactions
between leaders and employees are the key to achieving sustainable development [13,70,71].
Therefore, based on the person-supervisor fit theory [72], we found that when green transformational
leadership matches employees’ individual values, it can create a high-level psychological climate.
This study extended the application of person-supervisor fit theory from the area of human resource
management to sustainable development.

Finally, scholars have different opinions on the definition and scope of individual green values,
whether focusing on environmental beliefs [57] or environmental norms [48,58]. On the basis of Chou'’s
research [59], we combined the two aspect of environmental belief and environmental norms to more
accurately and comprehensively describe individual green values. This will further enrich theoretical
and practical research on individual green values.

5.2. Practical Implications

The findings of this study provide crucial suggestions for different companies in dealing with
sustainable development problems.

First, as the leading figure in the organization, leaders have an important impact on the
formulation of organizational strategy, the production of green products and employee psychology.
Through the conclusion of this study, we found that green transformational leadership can positively
affect employees’ green psychological climate, thereby enhancing green product development
performance. At the organizational level, this conclusion guides enterprises in the process of creating
and implementing green development strategy and developing green products. It is important to
pay more attention to the role of leaders and promote their leading position in the development of
green products. At the individual level, this conclusion informs the leaders themselves to have green
development awareness, learn the characteristics from green transformational leaders, and pay more
attention to environmental protection and sustainable development of enterprises.

Second, individual psychological climate plays an important role in product development and
organizational performance improvement. According to the conclusions of this study, the green
psychological climate not only plays a mediating role between green transformational leadership and
green product development performance, but also mediates individual green values and green product
development performance. This conclusion suggests that corporations and managers should consider
technology, capability, and innovation, in the process of improving the organizational green products
performance, as well as think about the factors involved in the psychological aspects. Enterprises can
create green development policies, adopt green management practices, establish green management
procedures, and also actively promote green development ideals, to establish a high-intensity green
psychological climate.

Finally, individual values are also vital in organizational development. Through this research,
we found that the matching of individual green values and green transformational leadership positively
impacts employees’ green psychological climate and organizational green product development
performance. This conclusion indicates that enterprises can recruit employees with green values to
achieve the “mind acts upon mind” of employees and leaders. They can also continuously strengthen
employees’ green values and enhance their social responsibility by instilling environmental protection
concepts in their daily work, including enhancing both their environmental beliefs and environmental
norms. At the same time, leaders should also strive to maintain a balance of value matching with
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employees, for example, by providing technical support and communicating environmental ideas
with employees.

6. Research Limitations and Future Research Directions

There are some limitations to this study. First, the analysis of this study was not conducted
in different industries. There is a difference in the awareness of environmental protection issues in
different industries. In the future, studies should be conducted by analyzing companies with different
backgrounds. Second, although this study focused on the matching role of individual values, we did
not account for the effects of corporate culture and social culture. Corporate culture can not only affect
the awareness of enterprises, leaders, and employees, but may also impact the development of ideals
and leadership and employee green values. Therefore, future studies can consider cultural factors.
Third, in future studies, more control variables can be considered, such as government policy.
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