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Abstract: Sustainability has redefined corporate performance-oriented strategies, but research linking
organizational leadership to sustainability strategies remains limited. Indeed, most past studies
have employed the perspective of institutional pressure to explore why companies passively adopt
environmental strategies. However, few studies have explored how to employ the internal man-
agement mechanisms of organizations to proactively promote companies to adopt environmental
strategies. Therefore, the first purpose of this research is to explore how sustainable leadership
promotes strategic adoption through environmental psychological ownership and environmental
identity, based on the meaning management theory and upper echelons theory. The second purpose
of this study is to address the new concepts of environmental psychological ownership and environ-
mental identity through the social identity theory and psychological ownership theory. To validate
the proposed model, this research collected responses from 101 chief executive officers and members
of their senior management teams, and the results of the analysis supported all hypotheses. This
research can not only provide academic literature with a cross-broad perspective on organizational
leadership and sustainability but also provide an example for companies looking to implement
sustainability strategies.

Keywords: environmental identity; environmental innovation strategy; environmental psychological
ownership; sustainable development; sustainable leadership

1. Introduction

As global environmental changes, greenhouse effects, and political conflicts become
increasingly serious [1,2], the United Nations has proposed 17 Sustainable Development
Goals (SDGs) to address these issues. These goals involve eradicating global poverty,
encouraging social trust, and protecting the environment [3,4]. In addition, pressure from
governments and non-governmental organizations has prompted industries to integrate
environmental and social aspects into their development strategies, which is an important
driver of SDGs.

The main purposes of this research are the following four points. First, sustainability
realigns research and development activities about corporate economics, since performance-
oriented leadership mechanisms are no longer feasible for internal management. This
reorientation toward sustainability extends the concept of “sustainable leadership”. Sus-
tainable leadership emphasizes improving the lives of all stakeholders and generating
current and future profits for the organization. It also promotes the core value of sustain-
ability at the individual, organizational, and social levels. In addition, sustainable leaders
focus on sustainable change and long-term results, which allows them to look beyond
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immediate short-term interests and focus on the larger sustainability vision in the pursuit
of sustainability goals [5]. However, sustainable leadership is still in its infancy, and there
is an urgent need to expand its application in different fields [6].

Secondly, for sustainable development, business organizations consider the natural
environment as an integral part of their corporate strategies, as the effective integration of
ecology, social performance, and the environment provides a strong competitive advantage
that sets them apart from many business competitors. To compete effectively, contemporary
technology manufacturing companies must not only develop effective strategies to improve
production performance but also address environmental issues at the same time. Therefore,
many companies have begun to emphasize environmental management and implement
environmental innovation strategies [7]. Indeed, environmental innovation strategies are an
important source of sustainable production [8] and can also respond to external stakeholder
pressures from governments, media, and consumers.

Third, since the manufacturing processes of technological products cause a large
amount of environmental pollution and resource consumption, environmental strategies
are very important for the technological industry to alleviate environmental pollution.
However, there are still many black boxes on how to enable companies to implement
environmental innovation strategies [9,10]. Therefore, this research draws on upper ech-
elon theory [11] and meaning management theory [12] to open this black box. Meaning
management theory [12] believes that organizational values can be transmitted through
the leadership process, and the leadership process can also change followers’ values to
meet organizational expectations. Upper echelons theory [11] believes that a supervisor’s
characteristics (such as age) or personal values (such as attitude toward the environment)
can affect the company’s strategy adoption. Indeed, a chief executive officer’s adoption
of sustainable leadership should change the attitude of a company’s senior management
team towards the environment. In particular, a company’s top management team controls
most of the company’s resources invested in strategic activities [2], so the environmental
attitudes of these top management teams should influence the company’s adoption of
environmental innovation strategies.

Fourth, this research hopes to develop the environmental psychological ownership
and environmental identity theories based on the psychological ownership theory [13]
and social identity theory [14]. The reason why this research develops the concepts of
environmental psychological ownership and environmental identity is that few articles
adopt environmental psychological ownership and environmental identity to predict the
adoption of corporate environmental innovation strategies. In particular, psychological
ownership theory and social identity theory are both important psychological theories
for behavioral adoption [15,16], so this research adopts these theories for sustainable
development, which makes important incremental contributions.

The primary significance of this research is to provide a new perspective on sustainable
development from the perspective of behavioral science, because most of the past research
on sustainable development focused on climate change [17], institutional theory [18], and
economic development [19]. This research explores how to enable enterprises to proactively
adopt environmental innovation strategies to achieve the goal of environmental sustainabil-
ity from the perspective of organizational leadership mechanisms. The second important
purpose of this research is to provide a paradigm shift in the field of environmental manage-
ment. There has been a lot of research on leadership styles, psychological ownership theory,
social identity, and innovation strategies, but whether these concepts can be transferred to
the environmental management field is still unknown. Therefore, this research attempts to
incorporate these concepts into the connotation of environmental management and provide
an example of how these paradigms can be transferred to environmental management.

The research question raised in this research is as follows:
Research question: Can an environmental innovation strategy be influenced by sus-

tainable leadership, environmental psychological ownership, and environmental identity?
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2. Literature Review
2.1. Sustainable Leadership

Researchers have developed organizational leadership into various leadership types
such as transformational leadership, entrepreneurial leadership, responsible leadership,
ethical leadership, and authentic leadership over the past six decades, and they have found
that leadership not only shapes leaders but also the behavior of leaders, employees, and
organizations [20]. Although research on organizational leadership has yielded significant
results, the leadership literature still needs to explore the effectiveness of different types of
leadership. That said, “effective leadership” in the past was defined and measured based
on the impact of leadership types on internal organizations, such as ethical leadership [21],
responsible leadership [21], accountable leadership [22], entrepreneurial leadership [23],
and safety leadership [24]. The subsequent study proposed sustainable leadership though
extending leadership into the sustainable development field [5]. This “goal-oriented” lead-
ership repositioning is mainly driven by climate change, resource scarcity, environmental
damage, etc. Therefore, leaders must pay attention to both the internal organization and
the environment [25], which forms the concept of “sustainable leadership” [26]. Almost all
investigations on sustainable leadership have added different mediating variables to pre-
dict sustainable performance [5,27]. However, a limited amount of research has integrated
environmental innovation strategies and sustainability leadership, let alone considered the
intermediary role of environment psychological ownership and environmental identity
among top management teams. Therefore, this research explores the impact of sustainable
leadership on environmental innovation strategies to fill the past research gap.

Over the past sixty years, researchers have developed organizational leadership
into transformational leadership, entrepreneurial leadership, responsible leadership, eth-
ical leadership, authentic leadership, and other leadership types, and found that leader-
ship not only shapes leadership, it also shapes the behavior of leaders, employees, and
organizations [20]. Although research on organizational leadership has achieved signif-
icant results, the leadership literature still needs to explore the effectiveness of different
types of leadership. That is to say, “effective leadership” in the past was defined and
measured based on the impact of leadership types on internal organizations, such as ethical
leadership [21], responsible leadership [21], accountable leadership [22], entrepreneurial
leadership [23], and safety leadership [24]. Subsequent research proposed sustainable
leadership by extending leadership to the field of sustainable development [5]. This repo-
sitioning of “purpose-oriented” leadership is mainly driven by climate change, resource
scarcity, environmental damage, etc. Therefore, leaders must pay attention to both the
internal organization and the environment [25], which forms the concept of “sustainable
leadership” [26].

The earliest sustainable leadership was first proposed by the research of Hargreaves
and Fink [27]. They believed that leadership should combine the concepts of sustainability
and sustainable management to meet the needs of society and allow enterprises to con-
tinue to develop. In fact, sustainable leadership originated from Germany’s “Rhineland
Management” [28], which means that Rhineland Management advocates that leadership
should focus on corporate social responsibility, ethical behavior, and fairness [28]. Avery
and Bergsteiner [29] also continued the research of Avey [28] and proposed that the purpose
of sustainable leadership is to promote corporate innovation, increase customer value, and
cultivate highly dedicated employees to assist companies in implementing sustainable
development decisions. In short, the purpose of sustainable leadership is to shape a sus-
tainable organizational culture to guide employees to improve sustainable performance
and job satisfaction to achieve the goal of sustainable development.

However, almost all past investigations on sustainable leadership have included
different mediating variables to predict sustainable performance [5,30]. However, few
studies have integrated environmental innovation strategies with sustainability leadership,
let alone considered the mediating role of psychological environmental ownership and
environmental identification in top management teams. Therefore, this study explores the
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impact of sustainable leadership on environmental innovation strategies to fill the past
research gap.

2.2. Environmental Psychological Ownership Theory

Psychological ownership refers to the relationship between an individual and his
or her closely related objects that are perceived to be associated with oneself [13]. The
source of individual psychological ownership is mainly that the ownership of specific items
can enable humans to satisfy the needs of belonging, self-efficacy, and identity [13]. For
example, humans naturally want to feel a sense of belonging, gain control over external
things, or gain recognition by owning an object that signals their status. Past research
has empirically investigated psychological ownership theory in business organizations to
predict positive employee behaviors [31] or consumer behaviors [32], but few studies have
been applied to the field of sustainable environments. Therefore, this research explores why
environmental psychological ownership plays a key mediating role between sustainability
leadership and environmental innovation strategies to fill past research gaps.

2.3. Environmental Identity

Social identity theory is a psychological construct proposed by Tajfel and Turner in
the 1970s [33]. It attempts to explain how individuals develop a sense of identity and
belonging within a social group. According to this theory, people strive to maintain a
positive self-concept by identifying with certain social groups and comparing themselves
to others. Social identity theory believes that individuals have both personal and social
identities, which can include nationality, race, religion, gender, occupation, and other
categories [14]. When individuals identify with a particular group, they tend to adopt the
norms, values, and behaviors of that group. The theory holds that people derive self-esteem
from their social identity and seek to enhance the status and uniqueness of their group.
It can lead to in-group favoritism, where individuals show preference for members of
their group and may even discriminate against members of other groups. Overall, social
identity theory provides insights into how group membership and identification shape
individuals’ self-concepts, attitudes, and behaviors, and how these processes contribute to
social dynamics and intergroup relationships.

The environmental identity proposed in this research refers to the sense of belonging
and identification with environmental values, sustainability, and ecological awareness. It
encompasses a set of beliefs, attitudes, and behaviors that prioritize protecting and preserv-
ing the natural world. People with an environmental identity often prioritize environmental
issues such as climate change, biodiversity conservation, renewable energy, and sustainable
practices in daily life. They can actively participate in activities such as recycling, reducing
waste, and advocating for environmental policies. Environmental identity can be viewed as
an individual and collective commitment to living in harmony with nature and promoting
a more sustainable future. However, research on why environmental identity mediates the
relationship between sustainable leadership and environmental innovation strategies is
still limited, so this research includes this concept to fill past research gaps.

2.4. Sustainable Leadership and Environmental Innovation Strategy

Having an environmental innovation strategy means that enterprises will adopt envi-
ronmentally innovative product strategies related to environmental management when
they produce products [34]. When corporate executives adopt sustainable leadership, it
will affect the company’s understanding and priority of deploying environmental strate-
gies. The reason is that sustainable leadership encourages the cultivation of sustainable
innovative ideas to improve sustainable environmental performance, resulting in compa-
nies preferring to adopt an environmental strategy. Based on the claims of upper echelons
theory [11], the characteristics of chief executive officers will significantly affect the strategic
choices of companies. Past research proposes that leadership is regarded as an important
characteristic of leaders [2], so sustainable leadership will influence environmental inno-
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vation strategies. In addition, the chief executive officer controls most of a company’s
manpower and resources, so the chief executive officer’s preference for sustainable develop-
ment will affect which corporate activities are invested in [35–37], which in turn affects the
company’s willingness to adopt environmental strategies. Indeed, past studies have found
a similar result and propose that sustainable leadership can lead to innovative employee
behavior [38].

This research puts forward a first hypothesis:

Hypothesis 1. Sustainable leadership will affect a company’s willingness to adopt an environmental
innovation strategy in the future.

2.5. The Relationship between Sustainable Leadership, Environmental Psychological Ownership,
and Environmental Identity

Based on the meaning management theory [12], an organization’s environmental
values can be transmitted to subordinates through the sustainable leadership process, and
the sustainable leadership process can change subordinates’ values to meet the expecta-
tions of the organization’s environmental values [39–41], thus clarifying the relationship
between environmental identity, psychological environmental ownership, and sustainable
leadership. When chief executive officers use sustainable leadership to guide their senior
management team, their organization’s environmental sustainability values are also trans-
mitted to the senior management team. Therefore, in the process of sustainable leadership,
the original values of the senior management team will shift to environmental values. This
research proposes that environmental psychological ownership and environmental identity
are two important environmental values of senior management teams. This research puts
forward Hypothesis 2 and 3:

Hypothesis 2. The level of sustainable leadership will affect the environmental psychological
ownership of a senior management team in the future.

Hypothesis 3. The level of sustainable leadership will affect the environmental identity of a senior
management team in the future.

2.6. The Relationship between Environmental Psychological Ownership, Environmental Identity,
and Environmental Innovation Strategy

In addition, senior management teams possesses the legitimacy to hire people within
their company and allocate resources to different activities [42], which will inevitably affect
the company’s adoption of strategic preferences. In particular, senior management teams
with a high sense of environmental psychological ownership and environmental identity
can put aside personal interests and choose environmental innovation strategies to solve
sustainable environmental problems. In contrast, senior management teams with low
levels of environmental psychological ownership and environmental identity may have
less unanimity within the group on reducing environmental impacts and are more likely
to use resources for short-term benefit development strategies [43]. Senior management
teams may be eager to align their actions with their self-concepts of environmental values,
and past studies also support this perspective [44–46]. This research proposes a fourth and
fifth hypothesis:

Hypothesis 4. Environmental psychological ownership will positively influence the adoption of an
environmental innovation strategy in the future.

Hypothesis 5. Environmental identity will positively influence the adoption of an environmental
innovation strategy in the future.
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3. Materials and Methods

The five hypotheses, as mentioned above, are listed in Figure 1.
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3.1. Quantitative Research Method
3.1.1. Measurements

This research adopted McCann and Holt’s [47] scale to evaluate sustainable leadership.
An example item of sustainable leadership is “My chief executive officer acts in a sustainable
environmentally responsible manner”. This research referred to Peck and Shu’s [48] scale
to develop an environmental psychological ownership scale. An example of environmental
psychological ownership is “I feel the natural environment is my own”. This research
referred to Chen’s [49] scale to develop an environmental identity scale. An example of
environmental identity is “I identify with environmental management and protection”.
Finally, environmental innovation strategies were evaluated by Soewarno et al. [7]. An
example of an environmental innovation strategy is “My company designs products that
are easy to recycle, reuse, and decompose”.

3.1.2. Sampling Procedure

This research obtained responses from 101 chief executive officers and their senior
management teams in technology firms and both groups agreed to take part in this survey.
This research contacted the top management team members individually to complete
the questionnaire.

These chief executive officers were asked to fill in questions about the environmental
psychological ownership and environmental identity of their senior management teams
and their intentions of adopting an environmental innovation strategy. These senior
management teams were asked to fill in questions about their chief executive officer’s
sustainable leadership.

This research adopted this sampling framework because past investigations have
adopted a similar interval [50–52] to propose that attitudes should have a visible change
in three months. In addition, sampling data from multiple sources can ease the issues of
common method variance [53].
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4. Results
4.1. Reliability and Validity

To validate the reliability and validity of sustainable leadership, environmental psycho-
logical ownership, environmental identity, and the intentions of adopting an environmental
innovation strategy, this research borrowed from the analysis of confirmatory factors to
analyze the composition reliability and average variance extracted. In addition, Cronbach’s
alpha, root mean square error of approximation (RMSEA), root mean residual (RMR),
comparative fit index (CFI), goodness of fit index (GFI), and normed-fit index (NFI) were
also analyzed and are presented in Table 1.

Table 1. The confirmatory factor technique.

Constructs Items λ Cronbach’s α
Composite
Reliability

Average Variation
Extracted

Sustainable
Leadership (SL)

SL01 0.861 **

0.934 0.94 0.64

SL02 0.882 **
SL03 0.845 **
SL04 0.721 **
SL05 0.779 **
SL06 0.812 **
SL07 0.832 **
SL08 0.756 **
SL09 0.724 **
SL10 0.861 **
SL11 0.741**

Environmental
Psychological

Ownership (EPO)

EPO01 0.893 **
0.87 0.84 0.65EPO02 0.806 **

EPO03 0.719 **

Environmental
Identity (EI)

EI01 0.836 **

0.90 0.91 0.64

EI02 0.875 **
EI03 0.712 **
EI04 0.774 **
EI05 0.781 **
EI06 0.830 **

Environmental
Innovation Strategy (EIS)

EIS01 0.764 **

0.91 0.90 0.60

EIS 02 0.734 **
EIS 03 0.752 **
EIS 04 0.774 **
EIS 05 0.818 **
EIS 06 0.816 **

Notes: (1) **: p < 0.01; (2) RMR = 0.046; RMSEA = 0.040; GFI = 0.90; CFI = 0.91; NFI = 0.90.

Based on Table 1, the λ of each item is greater than 0.5, which is as suggested by Hair
et al. [54]. Each Cronbach’s α is greater than 0.7, as suggested by Fornell and Larcker [55].
Each composition reliability is greater than 0.6, as suggested by Hair et al. [54], when each
average variance extracted is greater than 0.5, as suggested by Fornell and Larcker [55].
These analysis results indicate good reliability and convergent validity.

This research also employed the Kolmogorov–Smirnov test to confirm the normality of
the data, and the p-value is 0.078, which indicates the normality of the data in this research.
Finally, to confirm if the measurement errors for all constructs were independent, this
research linked all measurement errors to a single construct, and the chi-square value of
the new measurement framework is greater than the chi-square value of the original mea-
surement model (X2 − X1 = 105), supporting the independence for all measurement errors.

4.2. Path Analysis

This research’s results are shown in Table 2. Sustainable leadership significantly in-
creases environmental innovation strategy (coefficient = 0.26, p value < 0.01), so Hypothesis 1
is validated. Hypothesis 1 proposes that a chief executive officer showing more sustainable
leadership will increase the adoption of an environmental innovation strategy. In addition,
sustainable leadership significantly increases environmental psychological ownership (coef-
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ficient = 0.31, p value < 0.01) and environmental identity (coefficient = 0.27, p value < 0.01),
so Hypothesis 2 and Hypothesis 3 are both validated. Hypothesis 2 and Hypothesis 3
propose that top management teams who perceive more sustainable leadership from their
chief executive officers will show more environmental psychological ownership and en-
vironmental identity. Finally, environmental psychological ownership (coefficient = 0.32,
p value < 0.01) and environmental identity (coefficient = 0.29, p value < 0.01) significantly
increase the adoption of an environmental innovation strategy, so Hypothesis 4 and Hy-
pothesis 5 are both validated. Hypothesis 4 and Hypothesis 5 propose that top management
teams who have more environmental psychological ownership and environmental identity
will increase their intentions of adopting an environmental innovation strategy.

Table 2. Path analysis results.

Hypothesis Relationship Path Coefficient

Hypothesis 1 Sustainable Leadership ->
Environmental Innovation Strategy 0.26 **

Hypothesis 2 Sustainable Leadership ->
Environmental Psychological Ownership 0.31 **

Hypothesis 3 Sustainable Leadership ->
Environmental Identity 0.09 **

Hypothesis 4 Environmental Psychological Ownership ->
Environmental Innovation Strategy 0.32 **

Hypothesis 5 Environmental Identity -> Environmental
Innovation Strategy 0.29 **

Note: ** = p < 0.01.

5. Discussion
5.1. Academic Contribution

This research opens the black box mechanism of environmental innovation strategy,
and the importance of this research is different from the traditional passive viewpoint.
For the study of environmental strategy forecasting, this research proposes a research
model (Figure 1) to explain the active adoption of an environmental strategy by sustainable
leadership to achieve the goals of sustainable management. In addition, this research is
the first to explain how a top management team’s environmental psychological ownership
and environmental identity can be effectively linked with their chief executive officer’s sus-
tainable leadership to promote their company’s adoption of an environmental innovation
strategy. Few studies explore the perspective of an organization’s leadership mechanism
and use the upper echelons theory and meaning management theory to explain why the top
management team plays a key role within this mechanism. This mechanism can provide
a reference for a technology manufacturing company to implement an environmental
innovation strategy.

Past research on psychological ownership and social identity has crossed over to
organizational behaviors, consumer behaviors, and educational psychologies, but few
studies have extended them to the field of sustainable management. In particular, this
research incorporates them into the environmental attitude of a top management team.
This paradigm shift can not only guide future research on social identity and psychological
ownership in the field of environmental management but also create a new research
stream. Indeed, leadership, psychological ownership, and social identity are all common
variables that have been examined in many studies, but there are limited studies that refine
these variables into sustainable development. Therefore, this research makes a significant
incremental contribution to the field.

This research opens up the black box mechanism of environmental innovation strat-
egy. This research is different from the traditional passive perspective on environmental
strategy prediction, but instead proposes that the organizational leadership mechanism
can proactively promote a company to adopt an environmental innovation strategy to
achieve the goal of sustainable management. In addition, this research explains how a
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senior management team’s environmental psychological ownership and environmental
identity are effectively linked to their chief executive officer’s sustainable leadership in
promoting their company’s adoption of an environmental innovation strategy. Few studies
have used the perspective of organizational leadership mechanisms to explain why senior
management teams play a key role. This mechanism can provide a reference for technology
manufacturing companies to implement environmental innovation strategies.

5.2. Practice Contribution

Environmental innovation strategies are very important for the sustainable develop-
ment of enterprises, so enterprises need to think about how to promote the adoption of an
environmental innovation strategy through the organizational management mechanism.
According to the research model of this research, sustainable leadership is the main driving
force for technological manufacturing companies to adopt an environmental innovation
strategy. Therefore, human resource managers should invest appropriate resources in
sustainable leadership education and training. In addition, senior executives should also
cultivate an environmentally sustainable organizational climate or culture within the com-
pany, as it can effectively increase the company’s willingness to adopt the environmental
innovation strategy.

5.3. Future Research and Limitations

First, since the research model of this research contains mediating variables, sub-
sequent research should use different situational samples to verify the effects of these
mediating variables or use different statistical analysis methods. Second, since this research
is an empirical article rather than a statistical method article, subsequent research should
conduct more in-depth optimization of the statistical algorithm to obtain more accurate
analysis results. Third, subsequent research should also analyze what sampling intervals
and sampling times can be used to analyze the data more accurately to obtain more stable
statistical results. Finally, although this research proposes a psychological model for pre-
dicting the environmental innovation strategy from a theoretical perspective, the empirical
sample from specific industries in Taiwan has certain limitations. As such, the applicability
of the claims of the psychological model in this research is limited. It is recommended
that subsequent research should use different samples to verify the theoretical model of
this research.

6. Conclusions

This research proposes a novel model to explain how to implement an environmental
strategy by the leadership mechanism and the environmental values of senior management
teams, creating a new research milestone in the sustainability management of technology
manufacturing enterprises. This research verified the research model among 101 chief
executive officers of technology manufacturing companies and their senior management
team members at three time points within six months (Figure 1). Statistical analysis
results show that sustainable leadership can enhance the adoption of an environmental
innovation strategy through the mediating role of environmental psychological ownership
and environmental identity. This result also fills a gap in the past research on environmental
innovation strategy. In other words, the technology manufacturing industry can implement
an environmental innovation strategy by the leadership mechanism and the green values
of the senior management team to achieve the goal of sustainable development. Finally,
this research not only promotes the literature on sustainable development through the
organizational management mechanism but also provides an example for technology
manufacturing companies to implement environmental innovation strategies to achieve
green competitive advantages.
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