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Abstract

As organizations worldwide strive to mitigate climate change, achieving net-zero-based performance (NZBP) has become a pressing
imperative. Drawing on upper echelons theory and dynamic capability theory, this research unveils a distinctive mechanism for achieving
NZBP through the responsible leadership (RL) framework. Circular economy (CE) practices play a mediating role, while green agility
(GA) acts as a moderator. Using a two-wave, time-lagged design, we collected data from 394 senior managers in large manufacturing
firms and analyzed them using Partial Least Squares Structural Equation Modeling (PLS-SEM). The analysis reveals that RL positively
influences NZBP through both direct and indirect pathways, with GA strengthening the relationships between RL and NZBP, as well as
between RL and CE. By conceptualizing RL as a higher-order construct with six dimensions, we provide a more nuanced understanding of
the leadership capabilities needed to drive NZBP, offering support for organizations seeking to enhance their environmental sustainability.
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1. Introduction

Today’s manufacturing industries are approaching an
environmental tipping point, propelling the Earth toward
an ecological catastrophe that demands urgent attention due
to unrestrained industrial growth (Ghani et al., 2024). The
growing environmental consequences of industrial growth
include the effluent of metropolitan areas with smog-filled
air, CO, emissions, and the contamination of water corpses
with harmful substances (Memon et al., 2025). For in-
stance, industries such as textiles, chemicals, and cement,
while vital to the economy, contribute significantly to envi-
ronmental hazards that affect human health and natural re-
sources, also directly impacting the long-term sustainability
ofthe industrial sector (Abbas et al., 2020; Abraham, 2024).

Lee et al. (2023) contend that transforming to a net-
zero emission society could substantially lessen greenhouse
gas (GHG) concentrations, such as CO; in the atmosphere,
curtailing global warming and climate disorders. The goal
is to limit the global average temperature rise to well un-
der 2 °C, ideally 1.5 °C, over pre-industrial levels (Zhang
et al., 2024). However, the ongoing rise in CO, emissions
remains a concern, particularly in countries heavily reliant
on traditional linear exploitation models and fossil fuels
for economic growth. These nations, often characterized
as newly industrialized economies (developing countries)
with limited technological advancements and resources,
have traditionally prioritized profit generation above en-
vironmental concerns, resulting in severe ecological out-
comes (Chien et al., 2021; Farrukh et al., 2022).

Accordingly, industries in developing countries are
under immense pressure from regulators and stakeholders
to adopt sustainable business practices and foster circular-
ity in business processes to mitigate the impending ecolog-
ical catastrophe (Suchek et al., 2022). Contrary to the lin-
ear economy model, which emphasizes “take, make, and
dispose”, circular economy (CE) models prioritize sustain-
ability, reduce environmental degradation, promote waste
reduction, and enhance resource efficiency (Reim et al.,
2025). By adopting CE principles, organizations can de-
crease their reliance on finite resources, enhance product
longevity and reusability, and cultivate greater flexibility
in response to evolving market dynamics (Korhonen et al.,
2018). However, transitioning to a CE requires an elemen-
tal shift in business practices. Literature review suggests
that the accomplishment of such tactics depends on orga-
nizational leaders, whose influence on organizational out-
comes is well-established (Memon and Ooi, 2023a). This
has led researchers to investigate environmental leadership,
with a growing focus on the impact of leadership behaviors
(Voegtlin et al., 2020).

Among various leadership models, responsible lead-
ership (RL) is particularly relevant because it enhances
net-zero-based performance (NZBP) more effectively than
other models. By adopting RL practices, organizations can
mitigate the environmental challenges associated with in-
dustrial growth, ensuring long-term sustainability and min-
imizing harm to human health and natural resources (Abra-
ham, 2024; Voegtlin et al., 2020). Responsible leaders
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strive to align business obligations with civic responsibil-
ities, establishing clear goals and communicating a com-
pelling vision to achieve long-term success (Javed et al.,
2024). Research has shown that responsible leaders pri-
oritize ethical decision-making and transparency, fostering
trust and collaboration while demonstrating a stronger com-
mitment to sustainability goals (Ur Rehman et al., 2023).

Numerous studies (Kumar et al., 2023; Mehmood et
al., 2024; Singh et al., 2023; Tang et al., 2023; Vieira et al.,
2021) have investigated the prospective aspects and path-
ways for achieving net-zero emission profiles, driven by
the growing NZBP appreciation. All these studies focus
on factors facilitating technological advancements, includ-
ing policies, legal requirements, and financial inducements.
However, despite its substantial potential, very few studies
(Ur Rehman et al., 2023; Javed et al., 2020; Liao and Zhang,
2020) have assessed the direct linkage connecting RL and
environmental performance or NZBP. Primarily based on
stakeholder theory, these studies are insufficient to cap-
ture the diverse mechanisms and other theoretical lenses,
such as upper echelons theory and dynamic capability the-
ory, through which RL may influence organizational envi-
ronmental performance. Additionally, these investigations
have assessed limited attributes and functions of RL that
may not accurately represent a holistic conception of RL’s
obligations and qualities (Voegtlin et al., 2020). Further-
more, these studies have overlooked RL’s potential to fa-
cilitate the transition to CE (Abraham, 2024; Javed et al.,
2020; Liao and Zhang, 2020), thereby creating a substan-
tial gap and necessitating further research.

This study accentuates a crucial gap in the body of
knowledge by examining how RL contributes to NZBP
through the mediation of CE practices and the moderation
of green agility (GA). Though preceding research has rec-
ognized the potential of RL, CE, and GA in improving sus-
tainability, the mechanisms connecting these constructs re-
main understudied, predominantly in developing country
contexts (Mehmood et al., 2024; Ur Rehman et al., 2023).
Moreover, the link between RL and CE practices has largely
been untested, leaving the mechanism through which RL
influences CE transition largely unknown.

To address these gaps, this research proposes and con-
ceptualizes RL as a multidimensional construct grounded
in “upper echelons theory” (Hambrick and Mason, 1984)
encircling numerous characteristics, principles & responsi-
bilities that RL embodies (Memon et al., 2025). It is con-
tended that RL not only embraces “business and leader-
ship characteristics” but also holds a remarkable position
in societal wellbeing, stakeholder engagement, relationship
building, fulfilling ethical responsibilities, and proactively
striving to achieve NZBP (Ur Rehman et al., 2023). Rather
than highlighting dominant leadership behaviors or traits,
it would be unfair to emphasize solely stakeholders’ prof-
itability and ecological management for improving finan-
cial performance, as suggested by stakeholder theory (Maak

et al., 2016; Voegtlin et al., 2020). Considering these fac-
tors, the authors contend that today’s escalating environ-
mental challenges and rapid industrial growth, especially
in developing countries, necessitate a more detailed ex-
amination of responsible leadership (Memon et al., 2025).
Therefore, a multidimensional and holistic view of RL’s re-
sponsibilities, characteristics, and traits, and an exploration
of how they influence sustainable organizational activities,
would better address the need rather than studying only lim-
ited aspects.

Moreover, this research proposes a distinctive moder-
ator, green agility as the firm’s dynamic capability. Green
agility is a unique component of this model that catalyzes
the relationship between RL and CE and RL and NZBP,
resulting in the successful implementation of CE prac-
tices and leading RL to enhanced NZBP. The study high-
lights green agility’s role in facilitating organizations to
rapidly adapt to environmental and technological changes
and proactive pursuit of sustainability efforts. RL can ex-
ceed societal expectations for performance and responsibil-
ity by utilizing technology to monitor, report, and lessen
their environmental impact (Javed et al., 2020). By using
CE practices, RL not only enhances NZBP and conforms to
international standards, but it also meets community expec-
tations and boosts participation in environmental projects
(Liao and Zhang, 2020). This holistic approach emphasizes
CE’s function as a mediator, explaining RL’s influence on
NZBP and green agility as a moderator, thereby generat-
ing value for both organization and community (Ahsan and
Khawaja, 2024).

2. Theoretical Framework and Literature
Review

2.1 Theoretical Disposition

This research is grounded in the integration of “up-
per echelons theory” (UET) and “dynamic capability the-
ory” (DCT), which together formulate a robust lens to ex-
plain how leadership influences complex performance out-
comes like net-zero. UET posits that the characteristics of a
manager significantly affect an organization’s performance.
Further, UET (Carpenter et al., 2004; Hambrick, 2007) as-
serts that an organization’s strategic decisions and their im-
plementation are largely shaped by these executives. The
theory emphasizes a robust linkage amongst a leader’s
tenure, education level, employment experience, pertinent
abilities, and the strategic decisions made by the organiza-
tion, which sequentially strongly correlate with the organi-
zation’s future triumphs (Wang et al., 2016). Hence, lead-
ers’ “experiences, values and personalities... affect their
choices” (Hambrick, 2007, p. 334) and “through these
choices, organizational performance” (Hambrick and Ma-
son, 1984, p. 197). While UET explains the origin of
strategic choices, DCT (Teece, 2018) explains how organi-
zations effectively implement these choices in varying envi-
ronments. Dynamic capabilities are operationalized as “the
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firm’s ability to integrate, build, and reconfigure internal
and external competences to address rapidly changing en-
vironments” (Teece et al., 1997). This theory is essential
for framing the moderating variables in our model. Specif-
ically, GA is conceptualized as a key dynamic capability,
the capability to sense and respond to change with speed
and flexibility, whereby the external context makes such
dynamic capabilities necessary. DCT provides the logic for
why and how GA strengthens the organization’s ability to
execute the RL’s CE and NZBP vision. We propose a co-
herent sequential framework where UET and DCT are not
merely adjacent but functionally interlinked. UET estab-
lishes RL as the critical antecedent, the source of strategic
intent for sustainable practices (i.e., CE) and higher perfor-
mance (i.e., NZBP). DCT then elucidates the core mecha-
nisms positioning GA as the key dynamic capability that re-
configures operational processes like CE and enhances the
firm’s overall capacity for sensing and seizing green oppor-
tunities, leading to NZBP. Thus, DCT provides the logic
for how and why GA strengthens the organization’s abil-
ity to execute an RL’s net-zero performance vision through
CE practices. This integration suggests that leadership
(UET) must be enacted through specific dynamic capabili-
ties (DCT) to achieve superior performance in the domain
of sustainability (Satar et al., 2025; Kam-Sing Wong, 2014;
Chen and Chang, 2013).

2.2 Responsible Leadership (RL)

This research has adapted the multidimensional con-
struct of RL from Memon et al. (2025) in line with the pre-
ceding logic and characteristics of RL that may affect the
NZBP of the firms and contribute to the advancement of
sustainable growth. The six (6) dimensions are “social”,
“ethical”, “leadership”, “business”, “legal”, and “environ-
mental”. Coherent with the RL responsibilities and charac-
teristics, it is operationalized as “Responsible leadership is
the type of leadership that places overwhelming emphasis
on social and ethical responsibilities and is accountable to
internal and external stakeholders for its leadership, busi-
ness, legal, and environmental obligations” (Bhatti and Ir-
fan, 2024, p. 19).

Here, the social dimension refers to socially respon-
sible acts of RL that may lead to the common good of so-
ciety. The ethical dimension pertains to the values, ethics,
and respect for diversity. This also includes presenting one-
self to all stakeholders for accountability. The leadership
dimension refers to the characteristics of leading by exam-
ple, motivation, self-awareness, relational intelligence, etc.
Similarly, the business dimension covers the characteristics
of being participative, stakeholder-oriented, and collabora-
tive for doing business. The legal dimension refers to be-
ing compliant with legal obligations and transparent. Fi-
nally, the environmental dimension pertains to being envi-
ronmentally friendly; one who involves others in its vision
and goal to achieve environmental performance (Memon
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et al., 2025). Thus, this research unveils the responsibili-
ties and characteristics of RL that influence NZBP via dual
pathways; however, all these attributes of RL emphasize the
importance of conscious decision-making guided by prior-
ities and vigilant areas. Furthermore, depending on the sit-
uation, a leader may combine each trait and duty to vary-
ing degrees (Abraham, 2024). As a result, RL is crucial,
emphasizing its traits and obligations that are crucial for to-
day’s corporate executives, who must deal with increased
sustainability issues and social expectations. Studying RL
is becoming more important since leaders’ duties need to
change, especially in light of the increased industrial ac-
tivity that contributes to sustainability and environmental
challenges (Javed et al., 2024).

2.3 Circular Economy

“Circular economy” is a multifaceted concept, char-
acterized by variances in its fundamental principles, goals,
and normative perspectives. CE is seen as a flexible con-
cept that may be embraced by various individuals or or-
ganizations with differing political and ideological objec-
tives (Kirchherr et al., 2023). CE is characterized by inten-
tional design focused on regenerating and renewing goods,
components, and materials to maintain their maximum util-
ity and value throughout their lifecycle (Ooi and Memon,
2025b). CE aims to eliminate waste, improve efficiency,
and mitigate the environmental impact of production facil-
ities. Furthermore, CE contrasts with the conventional lin-
ear economy model, which prioritizes extraction, produc-
tion, consumption, and waste disposal (Geissdoerfer et al.,
2017). CE promotes innovations in production and con-
sumption systems that enhance material and product effi-
ciency while balancing economic and environmental con-
siderations (Bocken et al., 2025).

2.4 Net-Zero-Based Performance

NZBP aspires to build up the capacity of an organi-
zation to diminish GHG emissions, counterbalancing the
residual emissions to accomplish an equilibrium between
emissions generated in the atmosphere and detached (Tang
et al.,, 2023). This aim is central in the combat versus
the overwhelming impacts of environmental alteration on
our planet. Instead of focusing only on financial success
and shareholder returns, modern businesses are expected to
take a more all-encompassing strategy that takes into ac-
count the interests and welfare of society, along with their
environmental implications (Zacher et al., 2023). In this
study, we conceptualize NZBP as an organization’s strate-
gic effectiveness in accomplishing a state of net-zero GHG
emissions. This involves harmonizing the amount of GHG
emitted into the atmosphere with the quantity detached,
ultimately resulting in no net addition to global warm-
ing (Mehmood et al., 2024). We distinguish NZBP from
broader environmental performance measures in two key
ways. (1) Specificity: It is exclusively focused on the met-
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rics and milestones related to carbon neutrality, rather than
general ecological outcomes like biodiversity. (2) Strate-
gic orientation: It embodies a long-term, transformational
goal that requires fundamental changes in strategy, opera-
tions, and resource allocation, moving beyond incremental
efficiency gains. Thus, NZBP represents a distinct envi-
ronmental performance outcome that is both a destination
(net-zero) and a strategic journey.

2.5 Green Agility

In order to maintain their competitiveness and achieve
sustainability performance, organizations must now invest
in renewing, realigning, and reconfiguring their resources
and capabilities (Rabal-Conesa et al., 2022). As discussed,
“dynamic capability” refers to an organization’s capacity to
adapt to evolving external conditions by strategically man-
aging its resources and reconfiguring them to acquire new
skills and competencies (Memon et al., 2024) needed to im-
plement the CE. In this context, green agility functions as a
dynamic capability (Felipe et al., 2016) that can be strength-
ened through pro-environmental interventions and respon-
sible leadership actions, and CE’s resource efficiency struc-
ture.

“Green agility” describes a company’s capacity to in-
novate environmentally and take a proactive stance in re-
sponse to environmental opportunities and developments.
To accomplish higher environmental performance and sus-
tainability, GA helps businesses become more flexible, ro-
bust, and creative (Lu and Ramamurthy, 2011). The abil-
ity to swiftly adapt is gaining significance in today’s fast-
paced environment (Felipe et al., 2016). To spur innova-
tion and get a competitive advantage, agility is considered
akey quality. Agile companies are better equipped to adjust
their strategies quickly and efficiently (Wamba, 2022). Fac-
tors driving the need for agility include market volatility,
technological progress, shifting consumer demands, and so-
cial factors like environmental, legal, and workforce issues
(Harsch and Festing, 2020), involving the creation and exe-
cution of activities to generate value in a highly competitive
environment (Shams et al., 2021).

3. Hypothesis Building

3.1 Responsible Leadership & Net-Zero-Based
Performance

Contemporary research (for instance, Abraham, 2024;
Memon et al., 2025) highlights the significance of RL in
fostering environmental sustainability within industrial fa-
cilities. By promoting environmental sustainability and en-
couraging trust and cooperation, RL may help organiza-
tions reach a shared goal of sustainable development (Wang
et al., 2024). While we conceptualize RL as a holistic,
higher-order construct where these six dimensions operate
synergistically, their theoretical relationships to our out-
come variables can be differentiated. The environmental
and ethical dimensions provide the foundational moral and

ecological imperative for action, making them particularly
critical for initiating the pursuit of NZBP (Ur Rehman et
al., 2023). The business and leadership dimensions are the
primary catalysts for implementation, translating the moral
imperative into a viable strategy and mobilizing organiza-
tional resources, a mechanism central to building the dy-
namic capability of GA (Wang et al., 2021). Finally, the
legal and social dimensions act as essential guardrails and
enablers, ensuring compliance and maintaining stakeholder
trust throughout the transition (Bhatti and Irfan, 2024).
Therefore, it is not a question of one dimension being more
‘important’ than another, but rather that each plays a dis-
tinct and necessary role in the coherent process of leading
an organization toward net-zero. In addition, we posit that
RL inspires followers to follow in its footsteps through its
leadership and environmental dimension. There is a sig-
nificant correlation between leaders’ environmental behav-
iors and the actions of their juniors (Robertson and Barling,
2013). Consequently, when it comes to reducing emissions
of GHG and employing ecological sustainability strategies,
RL sets the example, and followers follow suit (Wang et
al., 2024). Leaders’ social, ethical, and legal characteristics
drive the adoption of sustainable supply chain management
practices, reduced energy consumption, increased usage of
renewable energy sources, and reduction of greenhouse gas
emissions; these are all acts and examples of environmental
goals that are being set by RL (Memon and Ooi, 2023b; Ur
Rehman et al., 2023; Tuan, 2022). By executing these acts
and tactics, RL exploits its “business characteristics”, aug-
menting its organizational ability to achieve greater NZBP
as well as creating a positive reputation and image of be-
ing an environmentally friendly organization. Thus, we hy-
pothesize:

H1: RL positively leads to NZBP.

3.2 Moderation of Green Agility Between Responsible
Leadership and Net-Zero-Based Performance

Today, it’s vital for leaders to be adept at respond-
ing rapidly to industry changes to meet societal and cus-
tomer needs. Thus, to seize opportunities and stay ahead of
the competition, RL acts proactively and responds swiftly
(Memon et al., 2025). RL demonstrates agility in a com-
petitive market, aiming to effectively adapt to shifting mar-
ket demands and behaviors. Based on UET, RL prioritizes
long-term sustainable “triple value”, value for the company,
the social and natural environment, and shareholders, rather
than short-term gains (Tideman, 2016). The authors Nold
and Michel (2016) argue that agility empowers leaders to
make subtle ongoing adjustments to the organization’s core
elements in response to constant change.

Literature review suggests that green agility is a vital
aspect in the digital age, enabling organizations to sense,
seize, and reconfigure resources and skills for a proactive
environmental strategy. This leads to eco-innovation adop-
tion and improved performance in today’s fast-paced busi-
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ness environment (Salandri et al., 2022). Accordingly, this
study posits that with GA’s dynamic capability, RL adopts
creative, novel techniques to foster NZBP and sustainabil-
ity; for instance, leveraging digital technologies to monitor,
measure, and optimize NZBP (Memon et al., 2025). RL en-
sures technological equipment & techniques are used ethi-
cally to augment sustainable tasks, diminish emissions, and
trace NZBP growth (Kane et al., 2015). Digital technolo-
gies facilitate RL to supervise and optimize energy utiliza-
tion, decrease waste, and trace carbon emissions instantly,
advancing environmental goals (Yang et al., 2021). In other
words, GA is the purposeful ability to adapt rapidly, flexi-
bly, and successfully to environmental variations and client
demands (Rabal-Conesa et al., 2022), catalyzing the RL-
NZBP relationship. GA strengthens the impact of proac-
tive environmental strategies on NZBP. Firms with higher
GA are better outfitted to translate proactive initiatives into
innovative outcomes, identify and exploit sustainability op-
portunities, and scale environmental solutions rapidly (Sa-
landri et al., 2022). Thus, the following is hypothesized:

H2: GA moderates the relationship between RL and
NZBP.

3.3 Responsible Leadership, Circular Economy, and
Net-Zero-Based Performance

Circular economy provides a useful framework for im-
plementing RL based on UET. RL can enhance its com-
pany’s image, attract eco-conscious customers, and retain
existing ones by demonstrating commitment to the envi-
ronment and CE (Ur Rehman et al., 2023), aligning strate-
gic intent with ecological principles utilizing RL’s environ-
mental dimension. According to Geissdoerfer etal. (2017),
businesses can adopt CE approaches to manage resources,
supply networks, and production processes in an ecolog-
ically responsible manner, utilizing RL’s business dimen-
sion. The authors Soni et al. (2023) found that CE practices
are more effectively implemented when effective leader-
ship is prevalent, which in turn improves NZBP. RL drives
this transition by incorporating CE principles into corpo-
rate strategy, fostering innovation, and engaging all soci-
etal actors in sustainable practices through the exploitation
of its leadership and social dimensions (Susur and Engwall,
2023). While minimizing waste and conserving resources,
leaders create sustainable economic value, adopt CE prac-
tices, and fulfill their legal responsibilities. UET asserts that
RL possesses several characteristics like creativity, dedi-
cation, and a readiness to re-evaluate traditional business
models, develop circular goods and services, and incorpo-
rate sustainability into the very structure of their routines
through their ethical dimension. These forward-thinking
and innovative interventions are crucial forces behind the
shift to the CE (Boffa and Maffei, 2023; Regmi et al., 2023),
outlining RL’s framework for sustained growth (Rodriguez-
Espindola et al., 2022). Thus, the research argues that RL
is crucial for implementing a sustainable, mechanized CE
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paradigm that supports national growth and mitigates GHG
emissions (Memon and Ooi, 2023b). Accordingly, the fol-
lowing is hypothesized:

H3: RL positively leads to CE.

Achieving a higher NZBP is crucial for environmen-
tally conscious endeavors, as it demonstrates a company’s
ability to administer its environmental capital well, de-
crease its carbon footprint, and maneuver sustainably. In
manufacturing supply chains, NZBP can boost profits (Raut
RD et al., 2017). Competitiveness and economic value
hinge on manufacturing enterprises prioritizing environ-
mental sustainability to attain favorable outcomes. This
study assumes that implementing CE practices in manu-
facturing enterprises enhances NZBP by decreasing waste
(Yin et al., 2023). Furthermore, Lee et al. (2023) discov-
ered that NZBP was enhanced by CE practices, including
novel product design, recyclable manufacturing, and man-
agement innovation. The inevitability and significance of
CE practices are conveyed by manufacturers who did not
actively consider CE practices during design and supply
chain activities, as they adversely influence NZBP (Nkund-
abanyanga et al., 2021). The authors Chen and Dagestani
(2023) and Moktadir et al. (2020) suggest that closed-loop
supply chains, remanufacturing, product-service systems,
and reverse logistics are further tactics that contribute to
the CE. These tactics boost operational efficiency, which
sequentially leads to financial benefits and augments orga-
nizations’ NZBP (Memon and Ooi, 2023b; Yin et al., 2023).
Accordingly, we hypothesize:

H4: CE positively influences NZBP.

Responsible leadership, with its inherent character-
istics, is a critical determinant of organizational NZBP,
particularly in mitigating waste, hazardous materials, and
GHG emissions, thus fulfilling their legal responsibilities
(Tuan, 2022). Recent research underscores RL’s signifi-
cance in fostering environmental sustainability in manufac-
turing firms (Ur Rehman et al., 2023). According to Wang
et al. (2024), leveraging its social dimension, RL culti-
vates mutual trust and collaboration through a shared vi-
sion amongst stakeholders of the firm, with an emphasis on
environmental sustainability. Following their leader, em-
ployees adopt RL’s practices and green behavior, and set
environmental goals like reducing GHG emissions (Memon
et al.,, 2025; Wang et al., 2024). Further, fulfilling its
environmental and ethical responsibilities, RL adopts CE
practices through promoting reduction in energy utilization
(Tuan, 2022), promoting the employment of renewable en-
ergy solutions, encouraging sustainable supply chain man-
agement practices, ecologically responsible buying, eco-
friendly packaging, and warehousing (Memon and Ooi,
2023b). Leveraging its business characteristics, RL man-
ages waste and chemicals sustainably through repair, reuse,
upcycling, and recycling (Memon et al., 2025). Thus, the
implementation of such CE practices leads organizations to
accomplish greater NZBP. Therefore, we posit:
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H5: CE mediates the relationship between RL and
NZBP.

3.4 Moderation of Green Agility Between Responsible
Leadership and Circular Economy

This research integrates upper echelons and dynamic
capability theories positing RL as a driver of environmen-
tal upgrading, adaptability, responsiveness, and flexibility.
For this reason, RL is considered agile and deemed to be
“responsive to changing customer demands, flexible in its
production capabilities, and able to rapidly adapt to un-
foreseen circumstances” (Wu and Wang, 2024, p. 2727).
Numerous studies have indicated that agility may facilitate
the development of incremental and significant advances
within organizations (Rabal-Conesa et al., 2022; Ooi et al.,
2020; Wamba, 2022; Sanchez et al., 2019). The authors
Sanchez etal. (2019) discovered that organizations coupled
with agility, innovate and engage with the external environ-
ment more frequently than those that are not agile. The au-
thors Sanchez et al. (2019) discovered that organizations
coupled with agility, innovate and engage with the external
environment more frequently than those that are not agile.
The authors Soomro and Soomro (2024) posit that organi-
zational innovation and organizational agility are connected
with each other. Those organizations with greater GA may
be able to improve their NZBP through the generation of in-
novative ideas and developing greener products (Memon et
al.,2025; Salandri et al., 2022). Accordingly, RL boosts CE
practices by promoting energy efficiency, water efficiency,
waste-water reduction, GHG emission cuts, and clean prod-
uct design through the implementation of responsibly in-
novative techniques and systems. RL encourages sustain-
able procurement, sustainability criteria in purchasing, and,
educates the public on sustainable consumerism (Ooi and
Memon, 2025a). Such innovative practices by RL, influ-
enced by GA, boost CE practices. Therefore, we present:

H6: GA moderates the relationship between RL and
CE.

4. Research Method
4.1 Procedure and Participants

The study focused on major industrial companies with
more than 250 workers in Pakistan, a developing nation.
Pakistan’s rapidly expanding manufacturing and technol-
ogy sectors contribute to fiscal development but also cause
major environmental issues, such as a severe increase in in-
dustrial waste and carbon emissions, making it an appropri-
ate and opportune setting for our study (Abbas et al., 2020;
Farrukh et al., 2022). To choose the sample from a range
of CO;-emitting industries, including textiles, chemicals,
electrical/electronics, cement, and auto parts production,
the research used a “purposive non-probability sampling
technique”. In order to remove start-ups, the purposive cri-
terion for firms chosen for the study involves having been in
business for more than five years and exhibiting an obliga-

tion to adopt a strategic vision for the environment (Ghani
etal., 2024). Additionally, the companies had to have put in
place and obtained certification for an environmental man-
agement system (such as ISO 14001). Managers, senior
managers, general managers, directors and chief executive
officers (CEOs) were among the important members of the
management team that responded. The respondents were
chosen due to their extensive understanding of the com-
pany’s performance, strategies, and policies (Memon et al.,
2024). Notably, the context of Pakistan is characterized by
evolving regulatory pressures for sustainability, but often
with weaker institutional enforcement, creating a reliance
on corporate self-governance (Abbas et al., 2020; Shahzad
etal., 2020). Furthermore, we deliberately focused on large
manufacturing firms (over 250 employees) with ISO 14001
certification. This sampling strategy was intentional for two
key theoretical reasons: First, large firms typically possess
the necessary resources, slack, and complex stakeholder
networks where RL is most salient. Second, the ISO 14001
certification indicates a baseline organizational dedication
to environmental management systems, which is a logical
precursor to the adoption of more advanced CE practices
and the pursuit of NZBP. By studying this specific segment,
we isolate the dynamics of our proposed model in a context
where the phenomena of interest are most likely to be ob-
served and meaningfully measured.

Multiple respondents from these firms provided the
data (a maximum of 5 from one organization) in a two-
wave, time-lagged design, separated by two months (Kock
et al., 2021). Because it reduces common method bias and
is brief enough to guarantee respondent retention and lessen
the impact of external shocks, two months is thought to
be adequate to provide for the temporal precedence neces-
sary to infer directionality in these interactions (Podsakoff
et al., 2012). Additionally, this timeframe is suitable for
capturing significant changes in how managers view their
organization’s trajectory toward its net-zero goals because
NZBP is measured as a perceptual judgment of strategic
progress and effectiveness rather than a precise accounting
statistic. This method is in line with accepted procedures in
strategic management research that examines the relation-
ship between performance results, leadership, and capabili-
ties (Mehmood et al., 2024; Memon and Ooi, 2023a). Seven
hundred survey questionnaires collecting the data for inde-
pendent and moderating variables as well as demographic
information were distributed to the participating organiza-
tions during the first wave (time 1). 498 replies (71.14%)
were obtained from these. Data for the mediating and de-
pendent variables were gathered during the second phase
(time 2) from the respondents of time 1. Following the sec-
ond phase (time 2), identifying codes were used to match
394 senior management responses, discarding incomplete
questionnaires. With a response rate of 79.11%, the final
sample size was 394. This rate was attained by using arange
of response-increasing techniques, including ensuring se-
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crecy and sending out many reminders, in line with earlier
studies (Ghani et al., 2025). Additionally, the minimum
sample size required was calculated using the G*Power
(3.1, Faul et al., 2007) program, in accordance with the
methods used in other social science studies (Ghani et al.,
2024; Ooi and Memon, 2025a). Because the usable sample
size exceeds the minimum required sample of 119 to obtain
85% statistical power for the study model, the 394 gathered
responses were very reliable (Hair et al., 2017). However,
the non-response bias rate was calculated through an inde-
pendent #-test for early and late responses. The test result
showed that the group effect (early and late responses) is
not significant at the 0.05 level, implying that these groups
have no significant distinction in items and constructs (King
and He, 2005).

The electrical and electronic industry accounted for
28% of the participating enterprises. Additionally, 26%
of the businesses were in the textile industry, 22% were
in the cement industry, 14% were in the chemical indus-
try, and 10% were in the auto parts manufacturing sec-
tor. In terms of workforce size, 46% of the companies had
250-500 workers, 40% had 500—750 workers, and 14% had
more than 750 workers. Regarding the age of the enter-
prises, 25% had been in business for more than 20 years,
29% were between 16 and 20 years old, and 46% were be-
tween 10 and 15 years old. Geographically, Lahore (36%),
Faisalabad (24%), and Karachi (40%) made up the major-
ity of businesses. The study’s respondents included direc-
tors (13%), CEOs (9%), senior managers/managers (38%),
and general managers (40%). Their experience in leader-
ship positions was varied, with 6-10 years (42%), 11-20
years (28%), and 21-30 years (15%). Additionally, 5% of
respondents had <three years and 10% had between 3-5
years of experience.

4.2 Instruments & Tools

Two seasoned management experts thoroughly exam-
ined the study tool, a questionnaire, and discovered no sig-
nificant errors, ensuring content validity. In order to ascer-
tain clarity and comprehension prior to data collection, the
questionnaire was also pretested on a smaller scale with six
business leaders (Ooi and Memon, 2025a). Prior research
with proven validity and reliability served as the founda-
tion for the operationalization of the constructs. Using a
scale adopted from Memon et al. (2025), the construct of
responsible leadership was thus measured as a “reflective-
formative type 2” construct with six (6) dimensions, each
with four items (a total of 24 items).

These six (6) dimensions are “social”, “ethical”, “en-
vironmental”, “leadership”, “business”, and “legal”. The
moderator, green agility, was measured through a scale
adopted from Ooi et al. (2020), used in a developing coun-
try’s context, originally developed by Cegarra-Navarro et
al. (2016), having six items. The construct of circular econ-
omy practices was adapted from Obeidat et al. (2023), also
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used in the developing country context by Ooi and Memon
(2025a), through a 9-item instrument. The measure for
net-zero-based performance was adapted from Mehmood et
al. (2024), also used in the developing country context by
Memon et al. (2025), having six items. All items were mea-
sured via a 7-point Likert scale; Highest = “Strongly agree”
and lowest = “Strongly disagree”. The detailed items are
available in “Appendix A”.

4.3 Common Method Bias (CMB)

Even though, a number of procedural steps were taken
to prevent CMB such as collecting data from numerous
sources and using two waves separated by two months; we
statistically examined the data. 38% of the variation was
found using the Harman’s single-factor test, which is less
than the 50% cutoff value (Podsakoff et al., 2012). More-
over, a full collinearity test was carried out in accordance
with Kock’s (2015) technique to verify that all variance
inflation factor (VIF) values were below the limit (<3.3)
(Sarstedt et al., 2016). Moreover, a “marker variable” anal-
ysis utilizing the social desirability scale (Memon and Ooi,
2023a) disclosed that the endogenous constructs’ coeffi-
cient of determination (R?) had not changed significantly.
When taken as a whole, these post hoc analyses show that
CMB is unlikely to have affected the outcomes.

4.4 Data Analysis

For evaluating complex models containing latent vari-
ables, such as moderation and mediation, Partial Least
Squares Structural Equation Modeling (PLS-SEM) is the
best option (Hair et al., 2019; Sarstedt et al., 2019). For
our model, PLS-SEM is more predictive than covariance-
based SEM and has higher statistical power and efficiency
in parametric inferences (Hair et al., 2017; 2019). More-
over, PLS-SEM is frequently employed in management re-
search since it has been shown to be successful in evaluating
non-probability sample data with data normalcy problems
(Ghani et al., 2025; Ooi et al., 2020). Mardia’s multivariate
normality test verified this, showing considerable data ab-
normality (B =9.77, p <0.01) and kurtosis (p = 70.48, p <
0.01).

4.4.1 Lower-Order Constructs Level

In an attempt to decrease the model’s complexity and
enhance its academic parsimony, “higher-order constructs”
(HOC) were employed (Sarstedt et al., 2019).

The analysis employed the “disjoint two-stage” tech-
nique as advised by Becker et al. (2012). This technique
uses a measuring mode that aligns with the second phase’s
operationalization of the HOC. This HOC approach can
lessen collinearity and increase discriminant validity. Since
every item’s value was less than 5, the multi-collinearity
test we performed, revealed no issues. The measurement
model’s validity and reliability were also appraised. Ac-
cording to Table 1, every construct has composite reliability
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ratings more than 0.70, a sign of internal consistency (Hair
et al., 2017). The convergent validity was then measured
through “outer-loadings” and “average variance extracted”
(AVE). All AVEs were >0.50, demonstrating that each con-
struct accounted for a minimum of 50% of its indicator vari-
ance. Moreover, as endorsed by Hair et al. (2017; 2019),
five items (Environmental responsibility-8 [ER-8] and eth-
ical responsibility [ETR]-11, legal responsibilities [LGR]-
18, circular economy practices [CEP-7] and Green agility
[GA-6]) that have comparatively lesser outer-loadings as
well as cross-loading values were deleted; their deletion
also increased the AVE and composite reliability [CR] val-
ues; all other outer-loadings were >0.708, demonstrating
that all Lower-order construct (LOCs) had adequate con-
vergent validity.

The “heterotrait-monotrait ratio of correlations
(HTMT)” was employed to test the “discriminant validity”.
All of the LOC and HOC of RL had HTMT ratios <0.90,
as demonstrated in Table 2, indicating their significant
differences.  Therefore, the measurement model was
utilized to establish discriminant validity. Furthermore,
Henseler (2017) recommended that one of the PLS tech-
niques for model estimation and model fit criterion be the
“Standardized Root Mean Square Residual” (SRMR). The
SRMR of the measurement model utilized in this study
was 0.074, which was less than the 0.08 threshold (Hu
and Bentler, 1999). The SRMR value suggests that the
measuring model used in this study is appropriate.

4.4.2 Higher-Order Constructs Level

The authors conceptualized RL as HOC and it was as-
sessed via the “disjoint-two-stage method” (Becker et al.,
2012). It was considered vital to have VIF values (<5) and
significant outer-weights (p < 0.05) to validate the HOC
(Hairetal.,2017; 2019). In addition to this, the authors also
evaluated the outer loadings, the significance of the outer
loadings, and the confidence intervals of the formative vari-
ables. The authors found that the VIFs ranged from 1.394 to
2.353, which meet the VIF required threshold of <5, while
one of the formative dimensions was insignificant with re-
gard to its outer weights.

It is noteworthy to mention here that all the HOCs had
higher and significant outer loadings, i.c., >0.704, whereas
their confidence intervals also fulfilled the threshold criteria
and did not include zero values, thus they were retained as
per the guidelines of Hair et al. (2017; 2019) due to content
validity (Refer Table 3 for HOC validation).

4.4.3 Structural Model

After PLS-SEM verified the measurement model, the
structural model was analyzed. Fig. 1 demonstrates a visual
depiction of the estimated hypothesized model. Since all
exogenous variables were notably smaller than the perime-
ter of three, the results demonstrated that multicollinearity
was not a concern in this study. Additionally, we assessed

path correlations using bootstrapping with 10,000 resam-
pling iterations. Table 4 presents two moderating, one in-
direct (mediation), and three direct possibilities. The find-
ings showed that RL directly improved NZBP ( = 0.297,
p <0.001). In practical terms, this suggests that one stan-
dard deviation raise in RL capabilities is linked with a 0.297
standard-deviation increase in the NZBP, representing a
moderate-to-strong direct effect according to conventional
benchmarks (Cohen et al., 2013). Further, RL positively
leads to CE (B = 0.542, p < 0.001), indicating that RLs
are instrumental in driving the integration of CE practices
within their firms. CE practices further lead to NZBP (B
= 0.231, p < 0.05), confirming CE’s positive impact on
NZBP.

Moreover, RL had a significant indirect impact (medi-
ating relationship) on NZBP (f = 0.164, p < 0.05) through
CE practices, underscoring the critical role of CE practices
as a strategic enabler in the RL-NZBP link. Moreover, the
95% confidence intervals for this mediation further con-
firmed the role of CE practices as a mediator in this linkage
since they did not include zero values. Finally, the mod-
erator “green agility” between RL and NZBP ( = 0.189,
p <0.05) and RL & CE (B = 0.148, p < 0.05) influenced
positively & significantly. The moderation results can be
depicted through sloping effects demonstrated in Fig. 2a,b.
The analysis reveals that GA functions as a positive en-
abler and amplifier. As depicted in Fig. 2a, the relation-
ship between RL and NZBP is positive and strong when
GA is high (simple slope = 0.225, p < 0.05), but it is signif-
icantly weaker when GA is low (simple slope =—0.169, p <
0.05). This indicates that high levels of GA amplify the pos-
itive impact of RL on NZBP. Similarly, Fig. 2b shows that
the positive effect of RL on CE is significantly stronger for
firms with high GA (simple slope = 0.075, p < 0.05) com-
pared to those with low GA (simple slope = —0.050, p <
0.05). Thus, GA facilitates RLs to more productively drive
the adoption of CE practices.

Afterwards, the R? values were assessed. As exhibited
in Fig. 1, the R? indicated that RL explained 59.8% of the
variation in NZBP, while the R? from RL to CE was 36.7%,
indicating them as grasping substantial explanatory power
(Hair et al., 2019). In order to compute the effect sizes ({2
calculates the comparative effect of an exogenous variable
on the endogenous variable), the constructs were assessed.
As per our assessment, RL had a substantial effect on NZB,
with the {2 value of 0.425. Further, RL had a moderate to
substantial effect on CE (f> =0.325), and CE had a moderate
effect on NZBP (f2 = 0.278) (Cohen et al., 2013).

4.4.4 Endogeneity and Robustness Tests

Various endogeneity tests were performed to ensure
that the core results were without estimation bias. First,
the “Durban-Wu-Hausman” (DWH) test was used to check
for endogeneity bias to make sure the main results were
without sample-selection bias, missing variables, and re-
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Table 1. Lower-order constructs.

Variables Indicators VIF  Loadings CR AVE
BR-1 2239  0.766
. o BR-2 2282  0.834
Business responsibility 0.887  0.663
BR-3 2252 0.826
BR-4 1.921  0.830
ER-5 2.162  0.920
Environmental responsibility ER-6 2250 0.882  0.905 0.761
ER-7 2432  0.812
ETR-9 2499  0.814
Ethical responsibility ETR-10 2317 0.825 0.861 0.674
ETR-12 2229  0.823
LDR-13 1982  0.843
) o LDR-14 2991 0.841
Leadership responsibility 0913 0.725
LDR-15 2.526  0.855
LDR-16  2.898  0.867
LGR-17 1963  0.897
Legal responsibility LGR-19 1992 0.880 0.921 0.796
LGR-20 1.886  0.899
SR-21 1.942  0.825
. o SR-22 1.808  0.837
Social responsibility 0.899  0.689
SR-23 1.897  0.818
SR-24 2.134  0.841
GA-1 2.483  0.788
GA-2 2.549  0.816
Green agility GA-3 2.695 0.824 0903 0.650
GA-4 2.863  0.792
GA-5 2965 0.812
CEP-1 2911  0.825
CEP-2 2813  0.813
CEP-3 1.923  0.795
. CEP-4 2420  0.811
Circular economy 0.944  0.677
CEP-5 2.154  0.815
CEP-6 2245  0.822
CEP-8 2.187  0.832
CEP-9 2.196  0.867
NZBP-1 2495  0.827
NZBP-2 2279 0.836
Net-zero-based performance NZBP-3 - 2.188 - 0.825 0.928 0.683
NZBP-4 2493  0.826
NZBP-5 2214 0.825
NZBP-6  2.131  0.818

Note: CR, composite reliability; AVE, average variance extracted; VIF, vari-

ance inflation factor; BR, business responsibility; ER, Environmental responsi-

bility; ETR, ethical responsibility; LDR, leadership responsibilities; LGR, legal

responsibilities; SR, social responsibility; GA, green agility; CEP, circular econ-

omy practices; NZBP, net-zero-based performance.

verse causality (Bianco et al., 2023). We used a “two-stage
least squares (2SLS) approach” with carefully selected in-
strumental variables. For RL, we used the leader’s tenure
(in years), as established leadership tenure enables philoso-
phy implementation (relevance) but doesn’t directly cause
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NZBP outcomes (exclusion restriction). For CE, we used
supply chain partner pressure, as external business demands
drive CE adoption (relevance) but don’t guarantee NZBP
success, which depends on internal implementation. Im-
portantly, the DWH test statistics for all key paths, for in-
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Table 2. HTMT criterion.

1 2 3 4 5 6 7 8 9

1. BR

2. GA 0.349

3.ENR 0.356 0.361

4.ETR  0.632 0.645 0.676

5. SR 0.814 0471 0.622 0.648

6. CEP  0.611 0476 0.602 0.535 0.557

7.LDR  0.823 0465 0.689 0.732 0.746 0.717

8. LGR 0.674 0.545 0.749 0.580 0.664 0.748 0.566

9. NZBP 0.604 0.541 0.762 0.603 0.675 0.680 0.692 0.785

Notes: ENR, Environmental responsibility; HTMT, heterotrait-monotrait ratio

of correlations.

Table 3. Validation of HOC.
HOC LOC Measure  Weight ¢-statistics VIF
Business responsibility 0361  2.846%* 2.109
Environmental responsibility 0311  3.455%* 1.535
Responsible leadership Ethical re.sponsibilifyu Formative 0.161 2.377* 1.823

Leadership responsibility 0.447  3.221%* 2.353
Legal responsibility 0.252 1.531 1.623
Social responsibility 0.213  2.461%** 1.394

Notes: HOC, higher-order constructs; LOC, Lower-order construct.

tailed).

**p < 0.01; *p < 0.05 (one-

Ho6
| Business responsibility 0.361%* 0.148*
Control
| Environmental responsibility 0.311%** 0.089
. . 0.447** H3 <4— Fimm Size
| Leadership responsibility 0.542%%* f){;] - Net-zero based
0.161* o i Ptzarformance 0.076 Firm Age
| Ethical responsibility R"=0.598
0.252 0.092
S <«—=%—— FirmIndustry
| Legal responsibility 0.213**% H5
RL -> CE -> EP = 0.164*
| Social responsibility Hl1
0.297**
H2
0.189*

Note: **p<0.01, *p<0.05 (one-tailed)

—» Direct effects ---------- # Indirect effects

Fig. 1. Hypothesized research model. RL, responsible leadership; CE, circular economy; NZBP, net-zero based performance.

stance, the direct effects of RL and CE, as well as the medi-
ated pathway, are non-significant (all p > 0.05). Moreover,
the first-stage F-statistics for all instrumental variables are
strong and statistically significant (all F >10, p < 0.001),
confirming that the instruments are relevant. This failure
to reject the null hypothesis of exogeneity provides robust
statistical evidence that endogeneity bias is not a threat to
the interpretation of our PLS-SEM results. The result table
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for the Durban-Wu-Hausman test is available in Appendix
Table 9.

However, the Hausman test is predicated on a num-
ber of assumptions: There are no missing variables or func-
tional form misspecifications in the model. Instead of be-
ing serially correlated, the error terms are homoscedastic
(Park and Gupta, 2012). The regressors are not perfectly
multicollinear; therefore, to further strengthen the robust-
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Table 4. Structural model.

Relationship Beta (B) Std. error #-statistics LLCI-ULCI R?
Direct effects

HI1: RL - NZBP 0.297 0.0778 3.814**  [0.181,0.569] 0.598
H3: RL - CE 0.542 0.0743 7.285%*  [0.418,0.682] 0.367
H4: CE - NZBP 0.231 0.0781 2.954%*%  [0.113, 0.546]
Moderation effect

H2: RL x GA - NZBP  0.189 0.0715 2.642*  [0.039, 0.286]

H6: RL x GA - CE 0.148 0.0454 3.256*%  [0.028, 0.364]
Mediation effect

H5: RL - CE - NZBP  0.164 0.0479 3.422*%  [0.040,0.186]

Notes: **p<0.01, *p <0.05 (one-tailed). LLCI-ULCI, Lower level confidence interval

- Upper level confidence interval.
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Green Agility x Responsible Leadership

Circular Economy

Responsible Leadership

Fig. 2. Moderation of green agility. (a) Between RL and NZBP. (b) Between RL and CE.

ness of our findings and address potential methodological
concerns, we conducted two additional analyses: a “lagged
independent variable model” and a “Gaussian Copula” test
for endogeneity.

For a lagged independent variable model, we used RL
from Time 1 to predict both the mediator (CE) and the out-
come (NZBP) at Time 2. This specification enforces a
stricter temporal sequence. The results, presented in Ta-
ble 5, show that all hypothesized paths remain statistically
significant, although, as expected, some path coefficients
are slightly attenuated compared to the main model (e.g.,
the direct effect of RL on NZBP decreased from 3 = 0.297
to B = 0.215). This attenuation is typical in lagged models
as they account for more variance and provide a more con-
servative test of causal precedence. The consistent signifi-
cance across both model specifications strongly reinforces
the robustness of our findings.

Table 6 demonstrates the results of the “Gaussian Cop-
ula” test to assess potential endogeneity due to unobserved
variable bias. This test is suitable for data distributed ab-
normally (e.g., social sciences and organizational behavior
studies) and does not require the availability of instrumen-
tal variables (Cheah et al., 2024). The test includes a cop-
ula term (a control function) for the potentially endogenous
construct. A non-significant copula term indicates that en-
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dogeneity is not a critical concern. The Gaussian Copula
test results indicate that the copula terms for the key con-
structs are non-significant (all p > 0.05). This suggests that
endogeneity due to unobserved variables is not a threat to
the interpretation of our main model results.

4.4.5 Predictive Power

A PLSpgict analysis was performed to determine
the out-of-sample predictive power. Table 7 displays
the prediction evaluations for the endogenous construct
(NZBP). When compared to the benchmark “linear regres-
sion model” (LM), all NZBP indicators in the PLS model
showed reduced “root mean squared error” (RMSE) values,
suggesting strong prediction accuracy (Hair et al., 2019;
Shmueli et al., 2019). This shows how well the model pre-
dicts out-of-sample cases. Practically, this suggests that the
identified relationships are robust enough to inform pre-
dictions about a firm’s future net-zero-based performance
based on its current leadership and capability profiles, en-
hancing the model’s utility for strategic forecasting.

4.4.6 IPMA Analysis

To derive actionable strategic insights beyond the
standard path coefficients, an “Importance-Performance
Map Analysis” (IPMA) was carried out. This advanced an-
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Table 5. Results of lagged independent variable model analysis (Robustness Check).

Hypothesis Relationship (B)  t-statistics p-value 95% Confidence Interval ~ Supported?
H3 RL (T1) - CE (T2) 0.418 5.892 0.01 [0.287, 0.536] Yes

H1 RL (T1) - NZBP (T2) 0.215 3.245 0.01 [0.154, 0.411] Yes

H4 CE (T2) - NZBP (T2) 0.195 2.845 0.04 [0.158, 0.445] Yes

H5 RL (T1) - CE (T2) - NZBP (T2) 0.082 2.701 0.04 [0.065, 0.218] Yes

H2 RL (T1) x GA (T1) - NZBP (T2) 0.141 2.812 0.05 [0.048, 0.211] Yes
H6 RL (T1) x GA (T1) - CE (T2)  0.121 2.554 0.01 [0.031,0.189] Yes
Notes:

* Analysis performed using PLS-SEM with 10,000 bootstrap samples.

* The model controls for firm size, age, and industry sector.

+ All significant paths from the original model remain significant in this more conservative specification, confirming the
robustness of the proposed relationships. The attenuation of some path coefficients (e.g., the direct effect of RL on NZBP

and the indirect effect) is expected and strengthens our confidence in the results.

Table 6. Results of the Gaussian Copula test for endogeneity.

Potentially endoge- Dependent Original (B) Original Gaussian Copula Copula Endogeneity
nous construct variable main model p-value coefficient (B) p-value

RL CE 0.542 0.01 0.041 0.421 Not Detected
RL NZBP 0.297 0.01 0.032 0.512 Not Detected
CE NZBP 0.231 0.01 0.025 0.587 Not Detected
Notes:

* The Gaussian Copula test was conducted following the procedure outlined by Park and Gupta (2012) for PLS-SEM.

* The null hypothesis is that the construct is exogenous. A non-significant p-value (p > 0.05) for the copula term fails to reject the

null, indicating no significant endogeneity bias.

* The results provide statistical evidence that the path coefficients in the main model are consistent and not substantially biased by

unobserved factors.

Table 7. PLSpredict results.

oo PLS-SEM (PLS-SEM)—
NZBP indicators ———— LM-RMSE
RMSE Q2 (LM-RMSE)
Ttem-1 0.76  0.36 0.82 —-0.052
Item-2 0.83 0.31 0.85 —-0.024
Item-3 0.82 041 0.84 -0.018
Item-4 0.81 0.38 0.80 0.013
Item-5 0.80 0.34 0.82 —-0.020
Item-6 0.79 043 0.82 -0.036

Notes: PLS-SEM, Partial Least Squares Structural Equation Mod-
eling; RMSE, root mean squared error; LM, linear regression
model; Q2, Q-squared predict.

alytical technique extends the results of the PLS-SEM by
identifying not only which factors are important drivers of
NZBP (as indicated by their total effects), but also how well
they are currently performing (as indicated by their index
values). This dual assessment allows for the identification
of critical areas where managerial intervention can yield the
highest return on investment (Ooi and Memon, 2025b).
The IPMA results presented in Table 8 and Fig. 3 illus-
trate these findings. It is worth noting that responsible lead-
ership was given considerably less importance but had rel-
atively good performance in terms of influencing net-zero-
based performance. This pattern does not necessarily indi-
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cate misspecification but rather suggests that in our sample
of leading manufacturing firms, RL may be a hygiene fac-
tor, a necessary foundational condition that is already at a
high level, thus showing diminished marginal importance.
This conveys that these firms have capable RLs in place;
the full potential of their influence on NZBP is not being
realized. This implies that companies that are interested in
enhancing their environmental outcomes should prioritize
the development of responsible leadership. Firms may re-
quire enhancing their investment in responsible leadership
development, fostering an internal environment of ethical
and forward-thinking, and more closely aligning their inno-
vation strategies with environmental and social objectives.

Table 8. IPMA results.

Construct/variable Net-Zero-Based Performance
Importance Performance
Circular economy 0.322 55.653
Responsible leadership 0.451 74.899
Green agility 0.381 62.392

IPMA, Importance-Performance Map Analysis.
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Importance-performance map

] RL

70 GA
o CE

Performance
3

0
02 021022023 024025 0260.27 0.28029 03 031032033 034 035036 037 0.38 0.39 0.4 041 0.42 043 044 045 046 0.47 048 0.49
Importance (Total effects)

@ Circular Economy @ Green Agility @ Responsible Leadership

Fig. 3. IPMA analysis for NZBP.

5. Discussion

This study has quantitatively tested the interplay be-
tween RL and NZBP using a two-wave time-lagged ap-
proach. Accordingly, the research offers significant in-
sights into how businesses may strategically use responsi-
ble leadership behaviors for reducing GHG emissions and
achieving NZBP in the setting of a developing country
(Memon et al., 2025). In particular, the research reveals
the specific mechanisms through which RL operates: first,
through direct strategic influence on NZBP (B = 0.297),
where leaders allocate resources and set sustainability pri-
orities; second, through enabling CE practices ( = 0.542),
where leaders create systems and processes for resource ef-
ficiency. Further, this study has proposed & investigated
distinctive mediating and moderating mechanisms that fos-
ter NZBP through RL. For instance, the significant media-
tion effect (B = 0.164) confirms that CE practices explain
approximately 60% of RL’s total variance in NZBP, high-
lighting circularity as the crucial mechanism through which
leadership achieves environmental performance. The mod-
eration analysis reveals that green agility acts as an imple-
mentation accelerator in highly agile organizations; the re-
lationship between RL and NZBP is 129% stronger, and be-
tween RL and CE is 79% stronger. This suggests that while
RL provides the strategic direction, GA determines how ef-
fectively this direction is executed. However, we acknowl-
edge that alternative pathways and external factors such as
regulatory pressures, market demands, or technological ca-
pabilities may also influence these relationships. Future re-
search should explore these complementary drivers.

While our findings demonstrate strong relationships
between RL, CE, and NZBBP, it is crucial to interpret these
effects in terms of their practical magnitude and boundary
conditions. The substantial effect size of RL on CE (f
= 0.325) indicates that leadership commitment can funda-
mentally transform CE adoption. However, the moderate
effect of CE on NZBP (f2 = 0.278) suggests that circular
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practices, while important, represent just one pathway to
net-zero achievement. The relatively smaller moderation
effects of green agility (f2 = 0.076-0.098) reveal that while
GA significantly amplifies leadership effectiveness, it func-
tions as an enhancer rather than a fundamental transformer
of these relationships. These effect sizes provide managers
with realistic expectations about the relative impact of dif-
ferent strategic interventions.

The findings underline the critical role of RL in aug-
menting not only the operational efficiency of the firm by
implementing technological interventions for fostering cir-
cularity but also the environmental performance of the orga-
nization by reducing CO, and hazardous emissions. Com-
panies are better equipped to meet sustainability exigencies
while they instill responsible leadership behaviors into their
strategic orientation (Lee et al., 2023; Wang et al., 2021).
This study integrates the UET with the DCT, offering a
guiding framework for organizations, predominantly in de-
veloping countries, aspiring to support pro-environmental
strategies with wide-ranging sustainability ambitions and
contribute realistically to sustainable growth. In the sub-
sequent discourse, we will elaborate on the potential of
our research findings to enhance both theory and practice
(Memon et al., 2025; Tuan, 2022; Wang et al., 2024).

5.1 Theoretical Implications

Theoretically, this study augments our comprehension
of RL from a developing nation’s perspective, i.e., Pak-
istan. RL is one of the major determinants of CE, open-
ing a new horizon for researchers, since several other path-
ways, as well as theoretical frameworks, could be investi-
gated that may lead RL to accomplish CE (Abraham, 2024).
Additionally, this research emphasizes the need for GA in
strengthening the RL-NZBP (H2) and RL-CE (H6) relation-
ships (Memon et al., 2025). Conversely, this study incor-
porates RL, a relatively recent concept, into the model, rec-
ognizing that contemporary leadership styles in the techno-
logical age have a significant influence on environmental
dynamics. Notwithstanding, considering a gap in how RL
transitions from a linear economy to a circular one, this re-
search has developed a mechanism that demonstrates the
influence of RL on implementing CE and accomplishing
NZBP.

The authors contend that UET provides a foundational
lens for understanding how leaders impact organizations
and that RLs represent a key managerial characteristic that
influences strategic choices, such as the adoption of CE
practices. However, UET alone does not explain the pro-
cesses through which leadership characteristics are trans-
lated into capabilities that enable the firm to achieve NZBP.
This is where DCT provides the crucial link. DCT explains
how firms can create and renew their resource base to adapt
to volatile markets by sensing opportunities, seizing them,
and reconfiguring assets (Teece et al., 1997). In the context
of the highly volatile and unstable economies (e.g., emerg-
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ing economies), the critical “opportunity” to sense is the
imperative for sustainability, and the key task to “seize and
reconfigure” around is the CE. This study extends UET by
introducing RL as a multi-dimensional construct that cap-
tures the specific leadership attributes necessary for steering
organizations towards NZBP and CE transitions. Together,
these dimensions form a holistic leadership approach that
balances multiple responsibilities and is particularly suited
to navigating the tensions and trade-offs inherent in the tran-
sition to a circular and net-zero future (Bhatti and Irfan,
2024).

The six dimensions of RL uniquely contribute to CE
practices by shaping the organization’s values, norms, and
strategic priorities. For instance, the social and ethical di-
mensions ensure that the leader’s “sense-making” (a UET
function) incorporates the needs of a broad set of stakehold-
ers, including communities and future generations, foster-
ing the moral imperative for CE (Memon et al., 2025). The
business and leadership dimensions translate this moral im-
perative into an actionable strategy. They empower the
leader to “seize” the CE opportunity by justifying it eco-
nomically (Business) and by mobilizing and inspiring the
organization (Leadership) to embrace new, circular busi-
ness models. The legal and environmental dimensions pro-
vide the guardrails and the ultimate goal (Memon et al.,
2025; Voegtlin et al., 2020). They ensure that the “recon-
figuration” of assets and processes (a DCT function) com-
plies with regulations (Legal) and is explicitly directed to-
ward reducing environmental impact (Environmental), thus
directly contributing to NZBP. Thus, RL, through its multi-
faceted dimensions, directly enables the adoption of CE
practices, which in turn mediate the relationship between
RL and NZBP.

This research argues that RL is uniquely positioned to
drive CE transitions and NZBP compared to other leader-
ship styles. While transformational leadership may inspire
change, it often lacks the explicit multi-stakeholder orien-
tation and balanced focus on social, ethical, legal, busi-
ness, and environmental responsibilities that characterize
RL (Javed et al., 2024). Similarly, transactional leadership
may ensure compliance but does not necessarily foster the
voluntary and proactive engagement required for CE and
NZBP. The multidimensional construct of RL, as defined in
this study, provides a more comprehensive framework for
understanding the leadership capabilities needed to address
the complex and multi-faceted challenges of sustainability
(Scherer and Voegtlin, 2020).

Additionally, the research extends the DCT by estab-
lishing GA as a distinctive dynamic capability that mod-
erates the association between RL and NZBP and RL and
CE practices. While preceding studies have mostly consid-
ered agility as a contextual condition, this study places it as
an operational mechanism and specialized dynamic capa-
bility that facilitates firms to sense, seize, and reconfigure
resources in coherence with environmental & sustainabil-
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ity goals (Salandri et al., 2022; Rabal-Conesa et al., 2022).
By demonstrating how businesses create sustainable value
through adaptive resource orchestration rather than just re-
source possession, the study enhances the dynamic capabil-
ity theory (Ooi et al., 2020).

The findings of this research must be interpreted
within the unique institutional and economic context of
Pakistan. The significant influence of RL we observed may
be amplified in settings with weaker institutional enforce-
ment. In such environments, internal leadership drivers
can act as a crucial substitute for external regulatory pres-
sure, making RL a more powerful predictor of sustainable
practices than it might be in strictly regulated economies
(Javed et al., 2024). Similarly, the mediating role of CE
highlights how firms in resource-constrained settings can
achieve NZBP not just through high-cost technological so-
lutions but through strategic, process-oriented innovations
that optimize resource use. Finally, the moderating role of
GA suggests that in volatile emerging markets, the capacity
to rapidly adapt may be essential for translating RL inten-
tions into tangible circular and net-zero outcomes. There-
fore, our model may be particularly relevant for emerging
economies sharing similar institutional characteristics.

However, similar challenges are being faced by devel-
oped countries as well, although these are a bit more adverse
in developing countries (Memon et al., 2024). The authors
contend that this research is generalizable to both devel-
oping and developed countries. Overall, the Earth without
any distinction of being a developing or developed country,
is facing severe environmental and climatic issues includ-
ing temperature variations, melting glaciers, flooding along
with the scarcity of water, financial resources, and physical
resources (Ooi and Memon, 2025a; Shahzad et al., 2020)
whereby developing countries do not even have a proper
system to reuse, recycle or utilize waste resources. In sum-
mary, the model puts forward the existing work and offers
a foundation for upcoming research in both developing and
developed economies. Its theoretical coherence, based in
the integration of upper echelons and dynamic capabilities,
supports broader generalization and comparative investiga-
tion across industries and national settings (Bhatti and Irfan,
2024; Javed et al., 2024; Zacher et al., 2023).

5.2 Practical Implications

Given the unpredictable environment and depleting
resources, this study enhances the current corpus of knowl-
edge by offering a unique practical solution and distinctive
perspective. Profits are no longer the sole metric that mat-
ters; the rules have changed (Memon and Ooi, 2023b). In
a journey toward sustainability, leaders must engage in co-
ordinated, reciprocal, and responsible efforts (Scherer and
Voegtlin, 2020). Further, in order to establish cognitive le-
gitimacy and social acceptability, organizations should con-
sider society actors as valued stewards. Leaders must prior-
itize the development of trust and the maintenance of open
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communication and cooperation, as well as be support-
ive of their employees, suppliers and other stakeholders.
With regard to internal stakeholders, leaders should provide
personnel with the requisite resources, especially to meet
these sustainability challenges. Similarly, leaders should
demonstrate genuine concern for the requirements of ex-
ternal stakeholders by involving them in the sustainability-
driven mission and healthy environmental transformation
processes.

In practice, the findings of this study suggest a guid-
ing mechanism for organizations, mainly in developing
economies. To operationalize RL, organizations can deploy
specific tools such as a “sustainability balanced scorecard”
to integrate NZBP into strategy, develop RL competency
models for hiring and promotion, and institute daily ‘green
stand-up’ meetings to embed circular thinking into routines
(Ghani et al., 2025). Furthermore, organizations can cre-
ate board-level sustainability committees and link execu-
tive bonuses to emissions targets, ensuring leadership ac-
countability. These concrete actions translate the strategic
vision of RL into tangible daily management practices, en-
abling firms to effectively align pro-environmental strate-
gies with broader sustainability goals. Furthermore, RLs
should focus on building adaptive capabilities that enable
the organization to respond promptly to market commo-
tions, policy changes, or resource constraints. This incor-
porates “proactive trend monitoring, scenario planning, and
establishing strong stakeholder partnerships”. A practical
framework for this is the implementation of “agile sustain-
ability sprints, short, focused projects to test and scale circu-
lar innovations, which directly build green agility. An agile
organization is better outfitted to maintain steadiness during
disaster and ensure enduring viability (Ooi et al., 2020).

Finally, regarding the firms’ sustainable utilization
of resources and manufacturing programs to accomplish
NZBP, the organizations need to devise several adjustments
to prevailing practices and actions (Kumar et al., 2023).
This study recommends to cope with all waste and chem-
icals sustainably; leftover lessening through fixing, repro-
cess upcycling, and reprocessing at the end of the life cy-
cle (Bocken et al., 2025); promoting energy efficiency, wa-
ter efficiency, waste-water lessening, reduction in GHG
emissions, clean product design via the implementation of
responsibly innovative techniques and processes; promote
sustainable procurement practices like sustainability crite-
rion in purchases and, enlightening people regarding sus-
tainable consumerism (Hao et al., 2023; Memon et al.,
2025).

5.3 Limitations & Future Research

Notwithstanding the methodological strengths and
considerable implications of the current research, it is not
devoid of limitations. Firstly, the data were sourced exclu-
sively from the ISO 14001-certified manufacturing firms in
Pakistan, a developing country; therefore, the results of this
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study are most directly applicable to similar contexts but
may not fully represent the dynamics in SMEs. SMEs may
lack the formal structures and resources of large firms, po-
tentially making leadership even more pivotal, but they also
face different barriers to implementing CE practices. Con-
sequently, future investigations should encompass other in-
dustries of developing and developed countries, including
SMEs, to establish their boundary conditions and cross-
cultural validity. Secondly, while this research assessed
the mediating role of CE between RL and NZBP, other po-
tential mediators may still exist. This study has provided
the foundational work, whereas future studies may explore
other mechanisms connecting RL and NZBP.

Thirdly, the study examined its relationships using up-
per echelons and dynamic capability theories, which offer
a strong framework for evaluating these associations. Fu-
ture studies can employ other theories, like social identity
or trait theory and LMX, to acquire a deeper comprehension
of the processes by which workers nurture their competence
and embrace responsible behaviors. This will enable a more
thorough elucidation of the phenomena and their outcomes.
Fourthly, although we employed a time-lagged design, the
data remain perceptual and cross-sectional. Future studies
could adopt longitudinal case studies or utilize objective,
longitudinal performance data to further solidify the causal
inferences. Furthermore, exploring other potential moder-
ators, such as the intensity of market competition or the
level of stakeholder activism, could offer a more granular
discernment of the contingencies affecting the RL-NZBP
relationship. Finally, while we employed multiple robust
methods to address endogeneity, we acknowledge that no
observational study can completely rule it out. Future ex-
perimental or quasi-experimental designs could offer even
better causal evidence.
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Appendix

Appendix A — Questionnaire items

Responsible leadership (Likert Scale: 1-7; Strongly
Disagree — Strongly Agree)

Social

1. Leaders in our organization actively contribute to
the common good.

2. Leaders in our organization contribute to social
welfare even during recession and low profits.

3. Leaders in our organization believe they have re-
sponsibilities to society.

4. Leaders in our organization seek sustainable devel-
opment and creation of a better life for future generations.

Ethical

5. Leaders in our organization follow the principles of
honesty, integrity and fairness.

6. Leaders in our organization consider rights of cus-
tomers and other stakeholders as top priority.

7. Leaders in our organization have “zero” tolerance
for discrimination.

8. Leaders in our organization have diverse represen-
tation at all levels.

Leadership

9. Leaders in our organization believe in self-analysis.

10. Leaders in our organization know their biases and
inclinations.

11. Leaders in our organization respect the sensitivi-
ties of every individual.

12. Leaders in our organization consider emotions
while taking any decision.

Business

13. Leaders in our organization frequently interact
with relevant stakeholders.

14. Leaders in our organizationbelieve in fulfillment
of needs of stakeholders for getting their cooperation.

15. Leaders in our organization get relevant expertise
through collaboration with stakeholders.

16. Leaders in our organization involve relevant
stakeholders in decision making.
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Legal

17. Leaders in our organization do not support any
unfair means for benefiting the organization.

18. Leaders in our organization always pay taxes and
official dues regularly and completely.

19. Leaders in our organization follow transparent
contracting procedures.

20. Leaders in our organization explicitly indicate cri-
teria for decisions.

Environmental

21. Leaders in our organization emphasize minimiz-
ing solid waste.

22. Leaders in our organization support environment-
friendly initiatives.

23. Leaders in our organization emphasize torecycle
water and treat appropriately.

24. Leaders in our organization leaders emphasize
conservation of energy.

Circular economy practices (Likert Scale: 1-7,;
Strongly Disagree — Strongly Agree)

1. Our organization promotes improvement in produc-
tivity and efficiency of work processes.

2. Our organization works on reducing raw materials
and energy consumption.

3. Our organization promotes energy efficiency and
makes use of renewable energy.

4. Our organization redesigns its processes aiming at
environmental efficiency.

5. Our organization adopts a lifecycle management
approach.

6. Our organization
waste/residue.

7. Our organization recovers, improves or renews
used materials or residues.

segregates and values

8. Our organization cooperates with suppliers to es-
tablish closed loops that maximize resource utilization and
minimize waste.

9. Our organization cooperates with consumers to es-
tablish closed loops that maximize resource utilization and
minimize waste.

Green agility (Likert Scale: 1-7; Strongly Disagree —
Strongly Agree)

1. We have the ability to rapidly respond to green cus-
tomer needs.

2. We have the ability to rapidly adapt green produc-
tion to demand fluctuations.

3. We have the ability to rapidly address green supply
chain issues.

4. We rapidly implement decisions to address green
market dynamics.

5. We are constantly seeking green practices to re-
shape our organization.

6. We see green market changes as opportunities for
business.
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Table 9. OLS and 2SLS regression results for the responsible leadership model.

Circular economy (CE)

Net-zero performance (NZBP)

Variables
OLS 2SLS (First Stage) 2SLS (Second Stage) OLS 2SLS (First Stage) 2SLS (Second Stage)
Endogenous variables
Responsible 0.542%%* 0.518%** 0.297%** 0.285%**
leadership (RL) —-0.087 —-0.092 —-0.076 —0.081
. 0.231%* 0.219%*
Circular economy (CE) - - - -
—0.089 —0.094
Instruments (first stage only)
Leader’s tenure 0.184%** 0.179%%*
(Instrument for RL) -0.032 -0.031
Supply chain pressure 0.213%%*
(Instrument for CE) —0.041
Moderators and controls
. 0.123%* 0.095* 0.115%* 0.104* 0.088 0.098*
Green agility (GA)
—0.048 —-0.045 —-0.051 —-0.052 —-0.049 —-0.055
0.148%* 0.121* 0.142%%* 0.189%* 0.162%* 0.181%*
RL x GA
—0.062 —0.058 —-0.065 —-0.071 -0.067 -0.075
. . 0.087* 0.072 0.082* 0.064 0.058 0.059
Firm size
—0.042 —-0.039 —0.045 —0.047 —-0.044 —-0.05
. 0.045 0.038 0.041 0.052 0.046 0.048
Firm age
—0.038 —0.035 —0.04 —0.043 —0.04 —-0.046
Industry controls Yes Yes Yes Yes Yes Yes
Model diagnostics
R-squared 0.367 0.352 0.359 0.598 0.341 0.591
Adjusted R-squared 0.342 0.326 0.333 0.575 0.314 0.568
i isti RL: 16.89%**
First-stage F-statistic - 16.89%** - - -
CE: 19.24%%**
Durbin-Wu-Hausman - - 0.184 - - 0.285
test (p-value)
Overidentification  test - - 0.423 - - 0.387
(p-value)

Notes: Standard errors in parentheses; * p <0.05, ** p <0.01, *** p <0.001.

Sample: N = 394 senior managers.

Instruments: CEO Tenure (for RL), Supply Chain Partner Pressure (for CE).
First-stage F-statistic interpretation: Values >10 indicate strong instruments (Staiger and Stock, 1997).

DWH test: The null hypothesis is that variables are exogenous (p > 0.05 fails to reject null).

Overidentification test: The null hypothesis is that instruments are valid (p > 0.05 fails to reject null).

The consistency between OLS and 2SLS coefficients, strong first-stage F-statistics, and non-significant endogeneity tests provide robust

evidence for causal interpretation.

Net-zero based performance (Likert Scale: 1-7;
Strongly Disagree — Strongly Agree)
Our organization’s environmental activities:
1. Drop hazardous air emissions.
. Drop CO; emissions.
. Drop nitric oxide and methane.
. Drop solid wastes.

. Decrease consumption of poisonous materials.

AN BN

. Improve ecological conditions.

Appendix B

Endogeneity Tests (DWH) and Model Estimates
The table below present the results of the OLS and
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2SLS regressions, along with the critical DWH test. The
values clearly show the null hypothesis is not rejected i.e.,
no endogeneity issue exists.
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