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Introduction

Environmental Performance (EP) is a growing concern for various global stakeholders, including
governments, corporations, legislators, and consumers, due to the perceived threat of climate
change to the environment. Consequently, it is imperative to implement measures for climate
change mitigation, such as decreasing greenhouse gas emissions. “Environmental Performance”
denotes the ecological consequences of organizational activities. Firms can improve their
environmental performance by integrating recycled materials into their products, employing clean
production techniques, and adopting sustainable administrative and operational practices. This
results in a decrease in environmentally detrimental emissions and waste materials (Solovida &
Latan, 2017; Shah & Soomro, 2021; Wang et al., 2021). Studies demonstrate that when a
corporation integrates environmental values into its culture, it can attain superior success and
surpass its rivals. Such values provide intangible advantages, granting these organizations a
competitive edge by efficiently utilizing environmentally sustainable resources and practices
(Aslam et al., 2024; Girlek & Tuna, 2018; Leal-Rodriguez et al., 2018). Consequently, cultivating
a sustainable organizational culture is essential for EP. Since consumers and businesses all over the
world are becoming more concerned about societal and environmental issues, there has been an
increase in the number of environmentally friendly products (Tahir et al., 2024a; Shaheer et al.,
2024a; Jabeen et al., 2023; Zain et al., 2023a). Previous investigations have brought attention to
this concern (Tahir et al., 2024b; Jabeen 2024a; Zain et al., 2023b). According to Danyal et al.
(2024), businesses strive to create new and loyal customers by providing superior products and
services. As a result, businesses are concerned about society and the environment in order to
achieve a competitive advantage (Aslam et al., 2024) and to improve their reputation (Zain et al.,
2024; Fida et al., 2023) because all of these factors affect the buying behaviour (Jabeen et al.,
2024b; Shaheer et al., 2024b) of customers.

Notably, there are presently only a limited number of published studies on green organizational
culture (GOC) despite its significance as a research topic in the corporate sector. The definition of
the term GOC is somewhat ambiguous. The GOC concept (Girlek & Tuna, 2018) can be readily
adapted and derived from prior organizational culture literature. Schein (1992) posits that
organizational culture comprises a collective set of values, beliefs, attitudes, and cognitive
assumptions that guide members in determining the appropriateness of their actions and behaviors
in diverse contexts. The principles, tenets, and convictions that guide an organization's conduct and
operations regarding environmental issues are termed GOC concerning the natural environment
(Imran, Arshad, & Ismail, 2021; Imran & Jingzu, 2022).

Environmental Management Accounting (EMA) solutions provide enterprises with an
advantageous approach to informing decision-making by highlighting the integration of
stakeholders into environmental efficacy (Saeidi et al., 2018; Christine et al., 2019). Moreover,
innovation guarantees enhanced long-term organizational performance and, through green
innovation (Gl), fosters environmental responsibility by adhering to eco-friendly practices (Imran
& Jingzu, 2022; Aftab et al., 2023; Khan et al., 2024; Ma et al., 2022; Rauf et al., 2024). Modern
researchers and industrial practitioners focus on developing suitable environmental strategies (ES)
to attain organizational environmental objectives, incorporating advanced preventive measures and
eco-efficient practices (Latan et al., 2018; Kraus, Rehman, & Garcia, 2020). Fousteris et al. (2018)
indicate that environmental sustainability (ES) is positively correlated with a firm's financial
performance, while a proactive environmental strategy is deemed a crucial factor in evaluating
organizations' environmental performance (Solovida & Latan, 2017; Shah & Soomro, 2021). This
study examines the interplay of factors such as GOC, GIl, EMA, and ES in attaining enhanced EP.
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Previous research has established that a green organizational culture positively and significantly
correlates with environmental performance (Aslam et al., 2024; Garcia-Machado & Martinez-
Avila, 2019). Limited studies have shown that the integration of GOC within companies markedly
enhances their organizational performance (Jabeen et al., 2024a; Wang, 2019). Researchers persist
in examining this issue despite numerous studies identifying a correlation between GOC and
organizational success, owing to the scarcity of conclusive data. The research revealed no relation
between an organization's GOC and environmental performance (Imran & Jingzu, 2022).
Furthermore, numerous researchers have proposed the incorporation of moderators or mediators
between GOC and performance despite the conclusions of previous studies (Tahir et al., 2019;
Imran & Jingzu, 2022). Moreover, research has demonstrated the significance of green innovation
for sustained success (Kiigiikoglu & Piar, 2016; Imran et al., 2021). The researchers inadequately
addressed green innovation in their evaluation of EP (Imran et al., 2021), highlighting a significant
gap in the literature.

Research on the interaction of EMA with EP and FP in South Asian firms is scarce (Deb, Rahman,
& Rahman, 2022). Numerous studies have established a connection between EMA and EP;
however, all have focused exclusively on developed countries (Liu, Wang, & Li, 2018; Alaeddin,
2019; Christine, 2019; Mayndarto & Murwaningsari, 2021). Moreover, as Niu et al. (2017) and
Ong et al. (2019) indicate, the correlation between EP and FP requires validation. Deb et al. (2022)
have advocated for further research by future scholars to elucidate the mediating and moderating
relationships between EMA and EP (Amir, Malik, & Ali, 2024; Malik et al., 2024).
Notwithstanding the significance of environmental strategy (ES) identified by prior researchers,
there has been minimal investigation into assessing environmental performance through the lens of
environmental strategy. This study aims to address these knowledge gaps by examining the direct
and indirect impacts of GOC on the environmental performance of manufacturing businesses in
Pakistan. The research explicitly examines the mediating roles of GI, EMA, and ES in the
association between GOC and EP.

Managerial Environmental Knowledge (MEK) denotes the comprehension and awareness of
environmental issues, concepts, and practices possessed by organizational executives and leaders
(Cordano & Frieze, 2000; Sharma & Nguan, 1999). MEK includes expertise in environmental
regulations, sustainable practices, and the ecological consequences of organizational activities.
MEK is instrumental in formulating business environmental policies and practices. Managers
exhibiting elevated levels of MEK are more inclined to adopt environmentally sustainable
practices, formulate sustainable business strategies, and enhance environmental performance
(Cordano & Frieze, 2000; Ramus & Steger, 2000). MEKS are increasingly essential for companies,
influencing customer satisfaction, demand, credibility, and trust in manufacturing firms to achieve
competitiveness (Wu et al., 2022; Jabeen et al., 2023; Shaheer et al., 2024a). Research indicates
that the relationship between MEK and firm performance may be intricate (Liu et al., 2020).
Furthermore, most pertinent studies assert that MEK improves firms' economic performance
(Nureen et al., 2023). Limited research has investigated how companies transform their MEK into
an edge over the competition and identify the critical resources necessary for enhancing firm
performance. Intangible resources are often regarded as more vital than tangible assets (Shoaib et
al., 2021). A previous study utilized MEK as a moderator among GI and the performance of the
firm (Nureen et al., 2023). We are utilizing MEK as a mediator between the GOC and EP links.

This study offers innovative insights and knowledge on an essential topic for improving corporate
performance, thereby significantly enhancing our practical and theoretical comprehension through
its research findings. The study offers a novel perspective utilizing rigorous statistical analyses on
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GOC, GI, EMA, ES, MEK, and EP. Thus, the hypotheses are crucial in elucidating the connection
between GOC and EP via their direct and indirect connections with mediators like GI, EMA, ES,
and MEK, thereby establishing the underlying mechanisms at play. This study expands the NRBV
by investigating the relationship between GOC and EP, specifically in Pakistan's manufacturing
industry. The study's results are significant for industrial policymakers, academics, managers, and
practitioners. The objective is to offer direction to manufacturing enterprises of all sizes on
cultivating a thriving green organizational culture and its impact on Environmental Sustainability
(ES), Green Innovation (GI), and Environmental Management Accounting (EMA) on
Environmental Performance (EP), as modern general managers and policymakers emphasize the
improvement of environmental performance in light of growing environmental issues. The results
are particularly advantageous for the manufacturing sector and other industries in developing
economies to implement effective environmental strategies to minimize pollution, waste, and air
emissions while conserving water and energy, concurrently focusing on innovation and adopting
EMA tools that improve environmental performance.

Literature Review and Hypotheses Development

The following sections will elaborate on the NRBV theory, which is the theoretical foundation for
this research, and present the hypotheses formulated from a comprehensive literature review.

Underpinning theory

This research employs the NRBV to achieve the research objectives, which expands the RBV
theory. Organizational competencies and resources are essential for attaining an edge over others
(Barney, 1991; Barney et al., 2001). Furthermore, NRBV theory is an augmented iteration of the
original concept, asserting that enterprises can attain a sustainable competitive advantage by
tackling issues associated with the natural environment. Hart (1995) asserts that the RBV theory
omits several elements. The connection between the business's natural setting and the organization
is omitted. This absence was previously justifiable, yet it is evident that the environment
contributes to achieving a competitive advantage. Resources from nature and technological
innovations enhance profitability through pollution mitigation. They recognized that organizational
capabilities and strategies enhance sustainable performance (Hart & Dowell, 2011). Numerous
recent studies have employed NRBV theory (Tahir et al., 2024a; Jabeen et al., 2024a; Aslam et al.,
2024; Zain et al., 2023a; Zain et al., 2023b; Zain et al., 2024). This theory evaluates and quantifies
firms' environmental performance by concentrating on GOC, Gl, EMA, ES and MEK. According
to NRBV theory, we anticipate that GOC significantly influences EP by mediating GI, EMA, and
ES, with MEK as a moderating factor.

Green Organizational Culture

From a theoretical standpoint, organizational culture is regarded as an intangible resource
instrumental in advancing an organization toward improved environmental management and
sustainable development (Yang et al., 2017). Consequently, organizational culture plays a critical
role in companies' implementing green innovation practices committed to the global trend of more
responsible, environmentally friendly conduct. This is becoming more prevalent in organizations
dedicated to advancing sustainable growth (Aslam et al., 2024). Green culture is a contemporary
environmental ideology that advocates for economically sustainable and ecological development,
drawing on aesthetics, politics, and science (Garcia-Machado & Martinez-Avila, 2019). Prior
research has verified that environmental performance is positively and significantly associated
with green organizational culture (Aslam et al., 2024; Garcia-Machado & Martinez-Avila, 2019).
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Green organizational culture underscores an organization's unwavering dedication to addressing
environmental challenges, irrespective of the situation's complexity. Various terms are employed
to identify green organizational cultures, including environmentally friendly culture, sustainability
culture, green awareness, and environmentally conscious culture (Imran et al., 2021; Imran &
Jingzu, 2022). An organization's employees are deemed to have a "green" culture whenever their
actions and thoughts surpass purely economic considerations, as per Roscoe et al. (2019). Instead,
they concentrate on minimizing negative environmental consequences and maximizing the
organization's beneficial effects (Ali et al., 2023). This could result in effective EMA, effective
enforcing efficient environmental initiatives, and improving the performance of firms in innovative
ways (Zandi & Lee, 2019; Aftab et al., 2023). This substantiates the notion that manufacturing
organizations prioritizing environmental sustainability are motivated and motivated to implement
these ethical business practices. Consequently, green culture has been demonstrated to impact the
behavior of organizational members by its objectives and stance, thereby enhancing environmental
sustainability (Chang & Lin, 2015). Consequently, we deduce our predictions as follows: GOC can
substantially impact EP, GI, and ES based on these findings.

H1: Green organizational culture significantly impacts EP.

H2: Green organizational culture significantly impacts EMA.

H3: Green organizational culture significantly impacts environmental strategy.
H4: Green organizational culture significantly impacts green innovation.
Green Innovation

The two methods by which "green innovation” is defined are green process and green product
innovations, as per Ferreira et al. (2010). The competitive edge of manufacturing firms is
positively correlated with developing environmentally friendly goods and production methods, as
per Saeidi et al. (2018). Core competencies refer to an organization's capacity to develop
environmentally friendly goods and procedures through innovation. Core competencies were
subsequently introduced by Somjai (2020), who proved that the number of green innovation
projects that a firm undertakes is correlated with its green core competencies. Green innovation
improves the overall performance of a company by increasing its competitive edge and green
reputation (Saeidi et al., 2018). Several instances of how green innovation can be implemented
include the development of goods, processes, technologies, and practices that influence energy
efficiency. Consequently, green innovation has developed into a strategic tool for fostering
environmental preservation and achieving sustainable growth in industries like manufacturing
(Fernando & Wah, 2017). Studies have demonstrated a direct and indirect, yet substantial,
correlation between Gl and the firm's performance (Kraus et al., 2020; Imran et al., 2021; Imran &
Jingzu, 2022). Based on this, the subsequent hypothesis is put forth:

H5: Green Innovation is significantly impacting environmental performance.
Environment Management Accounting

Deb et al. (2022) define EMA as developing and implementing suitable reporting on sustainability
systems and procedures. EMA distinguishes itself from other conventional accounting methods by
considering environmental concerns while analyzing data on the environment in the accounts,
monitoring ecological metrics to avoid resource and wasteful use of energy, and evaluating
information related to the environment. EMA implementation can enhance the company's image
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for environmental care and reduce the expense of environmental regulation, as per Solovida and
Latan (2017). EMA concentrates on environmental data that influences the environment, enhances
the sustainability performance of an enterprise, and facilitates the development of innovative
solutions (Deb et al., 2022). In previous research, researchers have investigated the correlation
between EMA and various factors, including cost advantage (Christine, 2019), corporate social
responsibility (CSR) (Hadj, 2020; Ingrao et al., 2018), environmental strategy, institutional
pressures, and performance (Omran et al., 2021), financial performance (Huang & Li, 2017), and
environmental performance (Mansoor et al., 2021). They have discovered positive associations.
Firms can enhance their financial and environmental performance by reducing expenses through
the implementation of EMA, as per Deb et al. (2022) and Latan et al. (2018). Studies conducted by
Phan et al. (2018) and Zandi and Lee (2019) yielded comparable results regarding environmental
performance and EMA. Therefore, we deduce that EMA is actively involved in environmental
performance, and the subsequent hypothesis is formulated:

H6: EMA is significantly impacting environmental performance.
Environmental Strategy

According to Albino et al. (2009), "environmental strategy" refers to the organizational plan and its
implementation to reduce production and operations' environmental impact. These strategies are
accomplished through programs, policies, and procedures that enhance product development and
innovation. Using environmentally friendly organizational resources, such as renewable energy
sources and efficient energy management, is another way ES contributes to reducing energy usage
and wasted products, which ultimately increases the company's profits (Aftab et al., 2023). It can
be deduced from this that organizations have been compelled to develop and implement effective
environmental systems due to growing environmental concerns and external forces. The findings
of Rodrigue et al. (2013) indicate that businesses that adhere to stringent environmental standards
typically have better environmental performance. As an additional point of interest, research
conducted by Solovida and Latan (2017) demonstrates that companies that develop and implement
efficient environmental standards typically outperform their competitors in accomplishing
environmental objectives. According to Kraus et al.'s 2020 research, environmental sustainability
(ES) ensures that environmental programs are carried out to achieve sustainability by incorporating
ecological considerations into the operational plans of an organization. Studies have shown that
environmental sustainability significantly influences environmental performance (Latan et al.,
2018; Christine et al., 2019; Kraus et al., 2020). As a result, we contribute to the following
hypothesis by utilizing these findings:

H7: Environmental Strategy impact environmental performance.
Mediation of Green Innovation

Establishing clear goals, identifying pertinent personal qualities among staff members, and
displaying artifacts in line with the aims of the company for environmentally friendly operations
are some of the things that scholars argue are necessary in order to develop a green organizational
culture (Tahir et al., 2019; Imran & Jingzu, 2022). According to Scholz and Voracek (2016),
businesses have the potential to significantly improve their environmental sustainability by
fostering a green organizational culture inside their organizations. In addition, this highlights the
significance of cultivating an all-encompassing culture in developing innovative practices. If the
objective is to promote environmentally friendly innovation on a more extensive scale,
organizations ought to make it their mission to infuse their green values into every facet of their
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operations. This will increase productivity and improve environmental protection in 2022, Imran
and Jingzu. Therefore, for businesses to get and keep a competitive advantage by achieving higher
environmental performance, they need to cultivate a green culture to be able to take part in green
innovation efforts effectively. There are additional studies that agree with the findings that have
been presented (Kiigiikoglu & Pinar, 2016; Giirlek & Tuna, 2018; Imran et al., 2021). Because this
conversation has taken place, we can propose that Gl has the potential to act as a mediator between
GOC and EP, and we propose the following hypothesis:

H8a: Green Innovation has a significant mediating the effect between Green organizational culture
and environmental performance.

Mediation of Environmental Management Accounting

EMA and EP are not entirely clear; additional variables, such as environmentally friendly
innovation, could be included in order to provide comprehensive results (Huang & Li, 2017; Hadj,
2020). A study by Latan et al. (2018) found that environmental management application (EMA)
tools help businesses improve their environmental choices by providing essential environmental
information. In transforming raw materials, labor, and other resources into finished goods, for
example, several actions have the potential to negatively impact the environment (Phan et al.,
2018). However, as a result of EMA, managers can have a better understanding of the activities
and procedures that are utilized in the production of outputs.

Furthermore, they can be more aware of the activities that are engaged in daily operations and the
effects that these activities have on the environment (Christine et al., 2019; Zandi & Lee, 2019).
According to Latan et al. (2018), Phan et al. (2018), and Yaseen, Arshad, and Al-Hyasat (2023),
there is a case to be made that businesses that are more conscious of the environmental impact that
is connected with the transportation of their goods and/or services will have a greater chance of
reducing it, which will lead to improved environmental performance through reductions in
resource usage, emissions, as well as reductions in the costs that are associated with complying
with environmental regulations. Because the GOC that a company possesses significantly impacts
the adoption of EMA, we propose that EMA can serve as the main path in how GOC and EP are
associated. Several other studies have produced findings that are consistent with these. Therefore,
based on the discussions that have been presented thus far, we can formulate and test the
hypotheses that indicate the following mediation effect:

H8b: EMA has a significant mediating effect between Green organizational culture and
Environmental performance.

Mediation of Environmental Strategy

According to Zhou et al. (2019), researchers and practitioners have focused their attention on an
ecological approach in addition to the resources and capabilities of the environment. As stated by
Solovida and Latan (2017), companies with an environmental strategy perform significantly better
in terms of sustainability than those that do not have such a strategy. Several recent studies (Kraus
et al., 2020; Shah & Soomro, 2021) have demonstrated that business strategy plays a significant
role in predicting corporations' operations and the protection of the environment. This finding is
consistent with those findings. Although research has shown that environmental sustainability (ES)
has a significant influence on the performance of the environment (Latan et al., 2018; Kraus et al.,
2020; Fatima et al., 2023), academics have emphasized the importance of monitoring both the
direct and indirect effects that ES has on environmental performance due to the complexity of the
issue. In addition, the author emphasized the significance of investigating the reasons and
7
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mechanisms behind the impact of ES on EP. Several studies have demonstrated that a robust green
culture within an organization can more effectively incorporate environmental strategies and
values. Furthermore, it plays a crucial role in implementing green organizational strategy,
ultimately improving overall performance. Considering the foregoing, we argue that ES is a
variable that acts as an intermediary between GOC and EP. We therefore propose the following
hypothesis:

H8c: Environmental strategy has a significant mediating effect between green organizational
culture and environmental performance.

Moderation of Managerial Environmental Knowledge

Environmental sustainability has become a significant issue as a result of the ever-increasing
concerns regarding the environmental consequences that are caused by commercial activities.
Through the implementation of environmentally responsible business practices and standards,
company executives and managers have the potential to contribute to the prevention of potential
environmental problems (Nureen et al., 2023). According to Amoako et al.'s research from 2020,
the adoption of overall quality control and the start of innovative manufacturing techniques are
both factors that contribute to the implementation of these processes in contemporary
manufacturing units. Issock et al. (2020) suggest that a company that has MEK is more likely to be
involved in environmental concerns (such as environmental principles and regulations) and to be
more inventive in the process of developing environmentally friendly operations. According to
Xue et al. (2019), prominent companies have a greater desire to implement environmentally
friendly policies and procedures when they have a higher level of managerial support for their
employees. It was determined by Paco and Lavrador (2017) that MEK is one of the most important
contributing factors to environmentally friendly practices. It may stimulate innovations, which will
ultimately lead to an increase in the businesses' competitiveness and productivity. MEK has a
significant effect on the propensity to engage in activities that are friendly to the environment, as
demonstrated by the findings of the research carried out by Liu et al. during the year 2020. On the
other hand, according to Grafman (2018), the MEK of a company and the specific proactive steps
that it takes are designed to develop technologies that are sustainable and friendly to the
environment, and they may also help businesses improve their performance. Within the context of
an organization, the term GOC refers to the principles, beliefs, and behaviors that encourage
environmental sustainability. The term EP refers to the environmental results that are produced by
an organization's actions, such as decreased waste, emissions, or energy consumption. MEK is a
representation of their knowledge and awareness of ecological problems, which influences the
decisions they make and the actions they take. Managers who have a strong understanding of the
environment are better able to leverage GOC in order to accomplish superior EP. On the other
hand, managers who have a limited understanding of the environment may have difficulty
translating this knowledge into successful environmental actions, which would reduce the
beneficial effect on environmental performance. MEK can exert influence over the primary
concerns and priority of GOC, thereby directing efforts toward environmental strategies that are
more effective. We therefore put forward the following hypothesis:

H9: Managerial Environmental Knowledge moderates between green organizational culture and
environmental performance.
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Figure 1: Theoretical framework

Methodology

This investigation makes use of a deductive method by employing NRBV theory. Because the
purpose of this study is to determine the connection among the variables that are being studied, the
research design that is being used for this investigation is descriptive. In addition, the researchers
employed a quantitative approach, which consisted of the collection of numerical data and the
utilization of statistical software in order to conduct an empirical test for the purpose of presenting
the findings.

Population and sample

The managers who are employed in the textile, pharmaceutical, and chemical manufacturing
industries in Pakistan are the individuals who can be considered for this study's target population.
Convenience sampling technique is popular and has been utilized in recent investigations (Shaheer
et al., 2024a; Aslam et al., 2024). As a result, the sample was chosen from this population for
research by employing this sampling technique.

Data collection and analysis

A survey instrument in the form of a questionnaire was distributed to 490 professionals working in
the aforementioned sector in order to collect the data that was needed for the study. Through the
use of a Likert scale with five points, the sample participants responded to the questions on the
questionnaire and then returned it. It was determined that 215 questionnaires, which constitute
43.87% of the total, were suitable for consideration in the analysis. By assessing the hypotheses
that were developed through the use of the PLS-SEM technique, SmartPLS-3 was utilized in order
to complete the analysis of the data and derive the results.
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Survey Instrument

The items that make up the variables were taken right from the earlier studies. Regarding the GOC,
responses were measured using the scale that was developed by Wang et al. (2021), which consists
of six items. On the other hand, the EP was evaluated using five items from the scale that was
developed by Ramanathan (2018). Through the utilization of the scale, GI was evaluated with a
total of eight items, with four items each being devoted to green product and process innovation
(Chen, 2008). In addition, these scales were utilized in the research conducted by Imran and Jingzu
(2022). Christine (2019) and Le, Nguyen, and Phan (2019) extracted six items from the study for
the European Medicines Agency (EMA). ES was evaluated using four items that were taken from
a scale that was developed by Walls, Phan, and Berrone (2008). This scale was also utilized by
Latan et al. (2018) and Christine et al. (2019) in their respective research projects. Five questions
from a previous study (Nureen et al., 2023) were used to evaluate MEK. These questions were
based on a scale that was developed for earlier research (Sreen et al., 2021). As a result, the
instrument consisted of a total of 34 items that were utilized to assess the responsiveness to the
variables that were being studied.

Data Analysis

Table 1 illustrates the demographics of the sample respondents, encompassing details regarding
their gender, age, educational qualifications, and experience. Approximately 89.9% of the sample's
participants are male, while approximately 10.2% are female. The sample is predominantly
composed of respondents aged 35 to 44, accounting for 48.4%. Thirteen individuals (6.0%) are
over the age of 44, while 98 individuals (45.6%) are aged between 25 and 34. The sample exhibits
a high level of education, with 37.7% holding a master's degree and 50.7% possessing a bachelor's
degree. Additionally, twenty-five individuals held qualifications exceeding a master's degree. A
total of one hundred forty-three respondents (66.5%) possess 5 to 10 years of experience, sixty-
seven respondents (31.2%) possess 11 to 15 years of experience, and only five respondents (2.3%)
have over 15 years of experience.

Table 1: Demographic profile of participants

Features Options Frequencies Percentage
Gender Male 193 89.8
Female 22 10.2
Age 25-34 98 45.6
3544 104 48.4
45 and above 13 6.0
Qualification Graduation 109 50.7
Masters 81 37.7
Above Masters 25 11.6
Experience 5-10 years 143 66.5
11-15 years 67 31.2
Above 15 years 5 2.3
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Measurement model
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Figure 2: Measurement model

The loadings, Alpha and CR as well as are presented in Table 2. The factor loadings of each of
these items are all greater than 0.702, which is a significant amount higher than the threshold of
0.5 required for statistical significance. As a consequence of this, we decided to keep all of these
documents for further investigation. While values for the VIF that are near 10 indicate that there is
a significant amount of multicollinearity, Table 2 demonstrates that these values are significantly
lower than 10, confirming that the data does not contain any instances of this issue. According to
the findings of earlier research (Hair et al., 2016; Diamantopoulos et al., 2012), both the Alpha and
CR values were higher than the 0.70 threshold. Consequently, the reliability of the scales was
established. (Hair et al., 2016) established that convergent validity was present because the AVE
was greater than 0.500.

Table 2: Reliability and validity

Constructs Items Loadings VIF Alpha CR AVE
EP EP1 0.812 1.886 0.843 0.889 0.615
EP2 0.778 1.737
EP3 0.772 1.683
EP4 0.786 1.734
EPS 0.771 1.679
Gl Gl1 0.792 2.080 0.906 0.924 0.604
Gl2 0.745 3.186
GI3 0.789 2.720
Gl4 0.798 3.071
GI5 0.768 2.934
Gl6 0.753 1.252
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GI7 0.751 2.450
GI8 0.816 3.307
EMA EMA1L 0.874 2.227 0.931 0.946 0.744
EMA2 0.854 3.138
EMAS 0.845 2.212
EMA4 0.829 2.725
EMAS 0.898 1.839
EMAG 0.873 2.267
ES ES1 0.902 3.745 0.908 0.935 0.784
ES2 0.878 2.323
ES3 0.891 3.373
ES4 0.870 2.112
MEK MEK1 0.803 1.792 0.845 0.889 0.615
MEK?2 0.804 1.813
MEK3 0.785 1.616
MEK4 0.762 1.820
MEK5 0.765 1.814
GOC GOC1 0.783 2.062 0.904 0.927 0.678
GOC2 0.822 2.745
GOC3 0.816 2.306
GOC4 0.744 1.726
GOC5 0.891 2.735
GOC6 0.877 1.547

Table 3 below displays the “Heterotrait-Monotrait Ratio of Correlations (HTMT),” which is used
for discriminant validity. The purpose of using discriminant validity is to quantify the
discrimination that exists between the variables of the study in order to protect against any multi-
relationship errors. The HTMT value must be less than 0.85 in order to demonstrate that the
discriminant validity of the test has been demonstrated, as stated by Hensler et al. (2015) and
Hamid et al. (2017). According to the findings, all of the HTMT values are lower than 0.85, which
demonstrates that discriminant validity has been established.

Table 3: Discriminant Validity - HTMT

Constructs EP Gl EMA ES MEK GOC
EP

Gl 0.820

EMA 0.746 0.745

ES 0.811 0.838 0.712

MEK 0.539 0.322 0.264 0.347

GOC 0.690 0.614 0.621 0.565 0.327

Hypotheses testing

It is demonstrated in Table 4 and Figure 3 that the SmartPLS-3 program was utilized in order to

test the hypotheses of the study by employing the PLS-SEM method in order to obtain the

findings. You can also see the structural model in Figure 3, which can be found below. All nine
12
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hypotheses that were proposed for the study were accepted because their significance values were
close to zero and their t-values were greater than 1.96. There is a substantial relationship between
the GOC and other investigation variables, such as EP, EMA, ES, and GI, respectively, as
demonstrated by the fact that hypotheses H1, H2, H3, and H4 have been confirmed accurate. It is
clear that these variables have been substantially affected by GOC. Additionally, all three
hypotheses, H5, H6, and H7, were accepted because they were within the acceptable range of
significance. Therefore, this further substantiates the fact that GI, EMA, and ES have direct effects
on EP. Furthermore, the hypotheses H8a, H8b, and H8c were approved because the p-value was
less than 0.05, which supported the hypothesis that GI, EMA, and ES partially mediate the
relationship between GOC and EP. As far as the indirect effects are concerned, the hypotheses
H8a, H8b, and H8c were accepted because they demonstrated significant results. GI, EMA, and ES
were shown to be important mediators between GOC and EP, as demonstrated by these findings.

H

0.562 (0.000) MA 0247 (0.001)

MEK
0.573 (0000}/0 0.189 (0.009) 0.291 (0.000)
0.518 (0.000) ES 0.260 (0.000)

/

0.150 (0.013)

GOC 0.093 (0.002) P

In(GOC*MEK)
Figure 3: Structural model

The present research also investigated the role that MEK plays in moderating the relationship
between the links of GOC and EP. OGC was found to positively moderate the GOC-EP
association, as demonstrated by the findings of Hypothesis 9 (Table 4, Figure 3). A high MEK will
strengthen or amplify the GOC-EP links, as shown in Figure 4, which also explains the slope
analysis conducted. The effect is mitigated by a low MEK that is one standard deviation below the
mean. According to the findings, GOC improved EP by an even more significant amount when
MEK was higher.
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Table 4: Hypothesis Testing

Hypotheses  Construct B value SD T statistics P values Decision
H1 GOC ->EP 0.533  0.057 9.304 0.000 Accepted
H2 GOC -> Gl 0562 0.059 9.454 0.000 Accepted
H3 GOC -> EMA 0573 0.059 9.737 0.000 Accepted
H4 GOC ->ES 0.518 0.052 9.882 0.000 Accepted
H5 Gl ->EP 0.247  0.073 3.398 0.001 Accepted
H6 EMA -> EP 0.189 0.072 2.630 0.009 Accepted
H7 ES -> EP 0.260 0.057 4.570 0.000 Accepted
H8a GOC ->GI->EP 0.139 0.042 3.330 0.001 Accepted
H8b GOC -> EMA -> EP 0.108 0.043 2.496 0.013 Accepted
H8c GOC ->ES->EP 0.135 0.032 4.241 0.000 Accepted
H9 In(GOC*MEK) -> EP 0.093 0.030 3.076 0.002 Accepted
5
4.5
4 Moderator
3.5
a s =¢—Low MEK
Ll
2.5 =@-High MEK
2
15
1
Low GOC High GOC

Figure 3: Interaction plot of GOCxMEK on EP

Discussion and Conclusion

The study investigated not only the direct effects of GOC on EP but also the indirect effects of
GOC on the firm's EP through GI, EMA, and ES. Both of these aspects were investigated. OGC
affects EP (Garcia-Machado & Martinez-Avila, 2019), GI (Aslam et al., 2024), EMA, and ES (Tan
et al., 2024), as demonstrated by the findings. The findings of the study, which are comparable to
those of Zandi and Lee (2019), Aftab et al. (2023), and Masood (2024), indicate that GOC is also a
significant factor in determining EMA, GI, and ES conditions. Since GOC includes the knowledge
and skills of staff regarding environmental issues, research indicates that they are apt to generate
creative solutions and thoughts for ecological problems by allocating resources for development
and research through R&D teams and partnerships. This is because GOC encompasses the
knowledge and expertise of employees regarding environmental issues. Workers are able to share
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ideas and work together on green initiatives through the use of an open GOC, which can be used to
gauge and monitor environmental performance.

In addition, GOC makes it possible for departments within an organization in order to implement
ES more comprehensively. Because of this, the company is able to work through ongoing
enhancement and make improvements in order to improve its efforts to be more sustainable. There
is a clear indication of commitment from the top management in organizations that have a GOC.
These organizations prioritize activities that are friendly to the environment and conduct proactive
risk assessments in order to recognize potential environmental risks and create strategies that are
appropriate for effectively mitigating those risks. Furthermore, such values are deeply ingrained in
the culture of the company, enabling a natural linkage with the principles of EMA. This is because
GOC places a high value on environmental responsibility. Because of this, the performance
indicators are reported in a transparent manner, which increases the stakeholders' level of trust in
the organization. It is accomplished by accurately evaluating and controlling the ecological
consequences of business activities. Because a company that engages in GOC practices is more
likely to make the staff environmentally conscious, the employees are more likely to take part in
and promote EMA practices actively.

Furthermore, GI, EMA, and ES were able to predict EP in a significant way. Presented findings are
comparable to prior studies (Latan et al., 2018; Christine et al., 2019). The setting of appropriate
environmental goals and the proper implementation of those goals enables businesses to monitor
their progress. It leads to the optimization of resources, the utilization of energy-efficient
technologies, and the reduction of adverse ecological impacts through the reduction of emissions
and waste. Furthermore, environmental sustainability is considered to be an essential instrument
for enhancing environmental performance. The literature also suggests that businesses can save
money, gain a competitive advantage, increase the demand for environmentally friendly products,
and position themselves as ecologically conscious corporate entities by accurately incorporating
environmental management accounting (EMA) (Amir, Siddique, & Ali, 2022; Amir et al., 2023).
As a result, businesses are able to comply with environmental regulations more effectively, which
ultimately results in stronger connections with stakeholders and an increase in performance
indicators. As a consequence of this, their economic and ecological performance improves, and
they are able to achieve sustainability over lengthy periods. According to the findings of previous
research (Ha et al., 2024; Tahir et al., 2024a), it is essential to take note of the fact that the findings
demonstrate that Gl is contributing to the enterprise's employee performance (EP). Innovation that
is environmentally friendly within businesses helps to reduce the negative impact that those
organizations' actions have on the environment. Since Gl is so important in today's world,
manufacturing industries ought to place a strong emphasis on incorporating such practices into
their core business strategies in order to achieve improved environmental performance. In addition
to the direct effects that were discussed earlier, this study also investigated the potential roles that
Gl, EMA, and ES play in mediating the relationship between GOC and EP. According to the
findings of the empirical tests, GI, EMA, and ES, all played a part in bringing about EP from
GOC. The entirety of these served as potent mediators between them. As a result, we assert that
GOC is capable of effectively promoting Gl and EMA practices, as well as effectively enforcing
ES, which ultimately results in an increase in the performance of the firms with regard to the
environment.

As a consequence of the increasing demand for environmental protection, businesses are under
constant pressure to mitigate the adverse effects of their activities while simultaneously improving
their environmental performance. This pressure will continue until the environment is protected.
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Therefore, the purpose of this study was to investigate the conditions and methods by which GOC
can alter EP. A total of nine hypotheses were formulated and statistically tested after an exhaustive
empirical investigation was conducted with a representative sample of manufacturing enterprises
belonging to Pakistan. The study came to the result that GOC has substantial direct impacts on
EMA, GlI, ES, and EP, while also indirectly contributing to EP through GI, EMA, and ES. This
conclusion was reached when the results and discussion of the study were taken into consideration.
As a result, manufacturing companies that are pushed to run activities in an environmentally
responsible manner by incorporating an organizational culture that encourages green innovation
are likely to increase their revenues and also advance sustainable development. This is because
strong practices of managerial accounting and strategies that are friendly to the environment are
likely to be implemented.

Research Implications

This research has significant theoretical implications, as it contributes to the literature on the
Resource-Based View and the NRBV philosophy by highlighting the factors that are most likely to
increase a firm's EP. Secondly, the study improves upon previous research on the concept of EP by
illustrating the beneficial impact that GOC has on EP. Thirdly, the present study contributes by
inferring the path taken by GI, EMA, and ES to establish links between GOC and EP. Fourthly, it
investigates the moderating effect of MEK in the relationship between EP and GOC. Fifth, the
paper contributes another substantial contribution to the existing body of knowledge by integrating
these variables in a novel manner in relation to context. To the best of the author's knowledge, no
study has ever employed a sample from Pakistan for a combination of characteristics, rendering the
study original and valuable. Consequently, this research contributes to the body of work on EP
predictors and enhances academic knowledge.

The study provides managers and policymakers with critical findings that will inform their
decision-making and determination in advancing the environment. Initially, the research
emphasizes the necessity for managers to foster a green culture within their organizations in order
to enhance performance by reducing emissions, ensuring the efficient consumption of resources,
and reducing waste generation. Secondly, firms' reputations may be enhanced by showing their
devotion to sustainability through the development of effective strategies. Consequently,
stakeholders and customers will encourage businesses that prioritize environmental concerns,
which will result in increased customer loyalty. Third, firms can mitigate risks and eliminate the
likelihood of loss by monitoring G, metrics, and ES, and by implementing EMA tools. Lastly,
managers can motivate their employees to pursue innovative strategies for mitigating
environmental impacts in order to establish a more sustainable, accountable business system.

In summary, the implementation of these practices can result in tangible advantages, including
increased efficiency and cost savings, in addition to promoting societal well-being and broader
environmental objectives. In the same way, governments can motivate businesses to implement
sustainable practices by providing them with incentives, such as tax breaks, grants, or subsidies.
Policymakers can establish regulations for business environmental reporting that mandate the
disclosure of ecological performance. Consequently, the transparency and accountability of the
reporting will be enhanced, and firms will adhere to the law in order to achieve greater profitability
and sustainability.
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Limitations and Future Indications

Although the present study has yielded substantial findings, the constraints of our findings
necessitate additional research. The initial focus of our research was to identify the factors that
determined the environmental performance of manufacturing enterprises. However, it is possible
that other factors, including firm size, green transformational leadership, and organizational
support, may further enhance the impact of EP. The literature on EP and business strategy may be
fortified if the subsequent research incorporates firm-level constructs from our analysis. Secondly,
despite our investigation of the potential role of EMA, GI, and ES in mediating the linkage
between GOC and EP, additional factors must be considered. Consequently, future research may
incorporate pertinent moderators. Thirdly, the study investigated the moderating influence of MEK
on the relationship between GOC and EP. Other variables, like stakeholder pressure, financial
resources, and environmental dynamism, may be investigated as moderators. Fourth, future
research may incorporate a moderator between the links of GI, EMA, ES, and EP. Fourth, we
restricted our investigation to Pakistan, a region that has recently emerged but has received
minimal research. Despite the fact that the sample was restricted to single country, future
researchers must expand the sample size by including more countries or performing an across-the-
country comparison. They must also consider the variety of contextual distinctions between
developed and emerging nations that can improve the environmental performance of businesses.
Lastly, an intra-industry assessment may also be beneficial in gaining insight into the unique
contributions of each manufacturing sector to firm performance.
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