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Abstract

Environmental degradation is a global issue. At present, more than mere profitability is needed for businesses;
environmental impacts must also be considered. So, due to social pressures and regulations, businesses must
balance environmental sustainability and economic growth. For this, industrialists and academics focus on green
aspects. Drawing upon the natural resource-based view theory (NRBVT), the study examines the impact of green
human capital (GHC) and green supply chain management (GSCM) on firm performance (FP) with green
innovation (GI) as a mediator. Moreover, it explores the neglected moderating role of organizational green culture
(OGC). FP is measured as a higher-order construct of two distinct dimensions: environmental and financial
performance. GHC, GSCM, Gl and OGC are measured as lower-order constructs. The researchers utilized a cross-
sectional design for this study. Primary data were collected (online and offline) from managers of the textile
industry via questionnaire. A cover letter was attached to the questionnaire detailing the study's objectives and
instructions for its completion. Three hundred six complete responses were collected and analyzed using Smart-
PLS 3.2.9 (variance-based software). The findings confirm that GHC, GSCM, and Gl positively and significantly
impact on FP. Additionally, GI partially mediates between the links of GHC-FP and GSCM-FP. Moreover, the
study confirms that OGC moderates the association between Gl and FP. The study reveals that green resources
are essential for textile performance. Managers should proactively implement ecological strategies within their
businesses to improve performance.

Keywords: Firm Performance, Green Innovation, Organizational Green Culture, Green Supply Chain
Management, Green Human Capital.

I. Introduction

In the past, there was a lack of emphasis on ecological concerns among researchers, policymakers, and business
owners due to the belief that firms had negligible impact on the environment. However, environmental
degradation is a global issue (Kraus et al., 2020; Nguyen et al., 2023). At present, more than mere profitability
and competitive advantage are needed for businesses; environmental impacts must also be considered (Kraus et
al., 2020) as stakeholders also impose significant pressure to lessen the ecological impact of their manufacturing
activities (Yu et al., 2017). So, due to societal pressures and regulatory policies, businesses require an increasingly
balanced approach to environmental sustainability and economic growth (Tang et al., 2018). For this, industrialists
and academics focus on green aspects (He et al., 2016; Kraus et al., 2020). The manufacturing industry
significantly contributes to environmental issues like air and water pollution, wastage and depletion of natural
resources, and climate change, all business concerns (Kraus et al., 2020; Zailani et al., 2012). Being
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environmentally conscious is increasingly crucial within firms, and it has emerged as a fundamental component
of their holistic environmental strategy (Wang & Juo, 2021). Hence, ecological initiatives are essential for
achieving sustainability (Ainin et al., 2016). So, promoting environmental performance other than operational and
financial performance has become a prerequisite for businesses to respond to global challenges. The study focuses
on environmental performance (ENVP) and financial performance (FINP) for evaluating firm performance (FP)
(as a higher-order construct). Nowadays, businesses are highly vulnerable to sudden and noteworthy shifts in
performance (Samad et al., 2017). It is an important research topic in business management (Asghar et al., 2020).
It dictates how businesses achieve their objectives (Samad, 2018). Manufacturing, store, promotion, and economic
objectives can impact a firm’s performance positively or negatively (Abeysekara et al., 2019; Halim et al., 2017).
Operational efficiency, revenue generation, and customer service help determine a business’s prosperity. Firm
performance mainly measures the efficiency and effectiveness of business operations (Sardana et al., 2020). Green
Human Capital (GHC) is a full stream of knowledge, intangible abilities, and relations associated with
environmental responsibility at both the firm and individual levels. The concept of green human capital was
originated by Chen, (2008b). Green human capital frequently refers to intangible resources that are more vital
than tangible ones (Shoaib et al., 2021). It can enhance environmentally friendly technologies and sustainable
performance (Khan et al., 2024). Furthermore, green human capital also boosts financial performance, economic
growth, and sustainable development (Agyabeng-Mensah & Tang, 2021; Onubi et al., 2024). Additionally, green
supply chain management (GSCM) reduces the ecological impact of business operations. It also reduced waste
and improved firm performance (Awan et al., 2017; Khan et al., 2021). Green supply chain management is critical
for most businesses, especially in Asia (Novitasari & Agustia, 2021). An investigation in Ghana's manufacturing
sectors utilized NRBVT and verified the significant impact of green supply chain management on firm
performance (Asamoah et al., 2024). Manufacturers should implement green supply chain management features
to satisfy customers for sustainability (Liu et al., 2020). Moreover, scholars are increasingly switching their focus
from the general discussion to green innovation (GI) (Chakraborty & Biswas, 2020; Song & Yu, 2018; Takalo &
Tooranloo, 2021). Green innovation can attain a “win-win” situation in safeguarding the environment and
increasing revenue (Akhtar et al., 2024; Awan et al., 2019; Ha et al., 2024; Shahzad et al., 2020) while minimizing
resource utilization (Guo et al., 2021). Green Innovation helps to mitigate adverse environmental impact and
enhance firm performance (Hafeez et al., 2024; Liu, 2024; Maldonado-Guzman et al., 2023; Tang et al., 2018) in
order to increase productivity, market share, and public trust (Huang & Li, 2017; Song & Yu, 2018), improve
existing products and technologies to attain sustainable development (Hafeez et al., 2024; Hart & Dowell, 2011,
Rehman et al., 2021; Shu et al., 2016). The manufacturing sector must embrace green innovation to preserve the
environment (Fernando & Wah, 2017). Prior studies also used green innovation as a mediator (Asad et al., 2024;
Bonsu et al., 2024; Hafeez et al., 2024). The importance of organizational green culture (OGC) in the global
industrial sector is widely acknowledged in academic literature. The growing focus on performance has made the
organizational green culture extremely influential and necessary for firms in the present day (Imran & Jingzu,
2022; Roscoe et al., 2019; Sun et al., 2024; Wang, 2019). Organizational green culture influences the behaviors
of team members regarding environmental protection (Chen et al., 2012; Girlek & Tuna, 2018). Thus,
organizational green culture increases environmental sensitivity in businesses and encourages them to generate
green products by integrating green value into operations (Banerjee et al., 2003; Leonidou et al., 2015).
Organizational green culture is significantly associated with firm performance (Imran & Jingzu, 2022) and green
innovation (Gurlek & Tuna, 2018). Recent studies have used different variables to moderate green innovation and
firm performance. Prior research by Xue et al. (2019) used managerial environmental concern and absorptive
capacity as moderators. Another study by Nureen et al. (2023a) explored managerial environmental knowledge
as a moderator. Recently, organizational green culture was used as a moderator between artificial intelligence and
green product innovation (Lin, 2024).

Prior studies found inconclusive results of firm performance with green human capital (Agyabeng-Mensah &
Tang, 2021; Khan et al., 2024; Muafi et al., 2021; Nureen et al., 2023a; Tjahjadi et al., 2023) and green supply
chain management (Asamoah et al., 2024; Choi & Hwang, 2015; Nureen et al., 2023b; Tarigan et al., 2021).
Additionally, green innovation has no definitive association with firm performance (Huang & Li, 2017,
Maldonado-Guzman et al., 2023; Tang et al., 2018), which requires additional investigation. So, these
relationships need to be clarified and it is imperative to undertake additional investigations into these mechanisms.
In order to understand the relationships among green human capital, green supply chain management and firm
performance, it is necessary to incorporate additional elements as a mediator. Green innovation is regarded as a
mediator in this investigation. The study uses organizational green culture as a moderator between green
innovation and firm performance because the literature is almost silent. Hart, (1995) introduced “the natural
resource-based view theory” (NRBVT), which stated that the “internally focused” approach is not enough for
competition due to ecological concerns. Adopting environmentally focused initiatives (green aspects) helps
businesses enhance their environmental performance and stay ahead of competitors (Hart, 1995). From NRBVT’s
perspective, a firm’s performance and competitive advantage may be enhanced by managing challenges associated
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with the natural environment (Hart & Dowell, 2011). A firm's performance is also associated with its corporate
competencies, environmental resources, and pollution control techniques (Barney, 2000). In conclusion, it is
indisputable that firms require essential green resources to attain a competitive edge and improve firm
performance. The variables being studied, such as green human capital, green supply chain management, green
innovation, and organizational green culture, possess the capacity to lessen pollution and safeguard the natural
environment. This study makes an ample contribution to the academic and research communities by advancing
the theoretical development of the NRBVT.

So, the current study investigates the impact of green human capital, supply chain management, and innovation
on firm performance. Furthermore, green innovation mediates green human capital, green supply chain
management, and firm performance, whereas organizational green culture moderates the relationship between
green innovation and firm performance. For this, Pakistan's textile industry is selected as it is an important
manufacturing sector of Pakistan. It is ninth in textile exports, fifth in production, and third in Asian cotton
consumption. It is time to focus on the textile industry in terms of green aspects to meet international standards.
The Pakistani government has pledged to protect the environment and achieve carbon neutrality. According to
certain studies (Adenle et al., 2015; Sharma et al., 2022), environmental hazards are more prevalent in
developing nations. Consequently, firms in these countries need help in utilizing their resources. This study
enhances our understanding by examining how Pakistani manufacturing firms leverage their critical resources
(i.e., green human capital, supply chain management, innovation, and organizational green culture) to achieve
firm performance. This research is crucial as it addresses numerous knowledge gaps. First, it examines the direct
impact of green human capital, supply chain management, and innovation on firm performance. Second, it
investigates green innovation as a mediator in the connections between green human capital, green supply chain
management, and firm performance. The results contribute to the expanding literature on green innovation in non-
Western contexts, as this research is conducted in Pakistan. Third: To the author's knowledge, no prior empirical
investigation has examined the moderating influence of organizational green culture between green innovation
and firm performance association. Therefore, utilizing organizational green culture as a moderator in Pakistan's
textile industry is unprecedented. Furthermore, this scholarly article uses the natural resource-based view theory
(NRBVT) to analyze the proposed relationships. Moreover, it contributes to the attainment of the UN sustainable
development goals (SDGs 9, 12, and 13), which include "industry, innovations, and infrastructure,” "responsible
consumption and production,” and "climate action.” Section 1 comprises the introduction to the investigation.
Section 2 thoroughly evaluates the literature and establishes a solid theoretical foundation for the
investigation. Section 3 highlights the methodology. The findings and discussions of the study are the subject
of Section 4. Lastly, conclusions and implications are topics of Section 5. It also addresses the study's
limitations and provides recommendations.

Il. Literature Review and Development of Hypotheses
Firm performance (FP)

A prior study by Szilagyi, (1981) posits that firm performance comprises efficiency and effectiveness, which are
the direct outcomes of a business or an organization's internal activities. Factors such as manufacturing,
promotion, store, and financial objectives can positively or negatively impact a firm's performance (Abeysekara
et al., 2019). Several scholars have examined different performance indicators to evaluate the performance of
companies (Nomran & Haron, 2020). A study by Venkatraman and Ramanujam, (1987) assessed three categories
of performance (organizational effectiveness, operational performance, and financial performance). Kaplan and
Norton, (1996) developed the balanced scorecard method to measure conventional business performance. The
firm's performance can be measured by either financial or non-financial measurements (Govindarajan & Gupta,
1992; Ittner & Larcker, 1998).

Green Human Capital (GHC)

Green human capital is “the sum of employees’ pollution prevention or green innovation-related information,
competence, expertise, intelligence, inventiveness, and dedications, and is entrenched in people, not firms” (Chen,
2008a). Zhao and Huang, (2022) asserted that green human capital aids organizations in complying with rigorous
international environmental regulations, enhances organizational value, and meets customers' demanding
ecological requirements. Furthermore, organizations must possess ecological information to identify the
appropriate opportunities to change their processes and products to achieve environmental and firm performance
(Chen, 2008a). Furthermore, Green human capital promotes sustainable economic development and improves
financial performance (Agyabeng-Mensah & Tang, 2021). A firm’s commitment to eco-friendly practices helps
employees enhance their knowledge and skills (Tjahjadi et al., 2023).
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Green Supply Chain Management (GSCM)

Green supply chain management was introduced in the 1990s, but its significance became apparent in 2000, as
documented in a scientific publication (Samad et al., 2021). Bag et al. (2021) suggested that the “environmental
stewardship movement” of the 1960s can be credited with developing this concept. It assumed a conventional
form as a novel intellectual endeavor in the 1990s. The notion of sustainable supply chain management has
evolved further over time (Dubey et al., 2017). It integrates ecological considerations with inter-organizational
sustainable supply chain management techniques, such as logistical operations (Bu et al., 2020). As the concept
of green supply chain management is so broad, providing a standardized explanation for green supply chain
management is challenging (Schmidt et al., 2017). Several prevalent terms used are "sustainable supply network
management,” "green purchasing and procurement,” "supply chain environmental management,” and "green
logistics and environmental logistics” (Tarigan et al., 2021).

Green Innovation (Gl)

Green innovation is innovations in manufacturing processes and products that aim to achieve ecological goals by
reducing the product's ecological footprint (Lin et al., 2014). Green innovation is an innovative strategy that helps
organizations reduce pollution, generate greener products and energy saving, recycle and reuse, and manage the
environment (Shahzad et al., 2020). Sadly, the prevailing circumstance in underdeveloped nations is a state of
disgrace. The manufacturing sector must embrace green innovation to preserve the environment and ensure
sustainability (Fernando & Wah, 2017). The innovation-oriented approach enables businesses to reduce pollution
and safeguard the environment (Ifrim et al., 2018; Kiigiikoglu & Pmar, 2016).

Organizational Green Culture (OGC)

Organizational culture is a shared system of ideas, beliefs, and values produced by management to change the
organization's behavior and attitudes to achieve common company goals (Girlek & Tuna, 2018). Organizational
green culture is an essential and foundational principle of the organization aimed at safeguarding the environment
(Wang, 2019). Organizational green culture enhances an organization's environmental awareness and promotes
the development of environmentally friendly products by incorporating green values into their operations
(Banerjee et al., 2003; Leonidou et al., 2015). It can be a valuable tool for helping companies achieve their
environmentally proactive goals and improve their overall performance (Pham et al., 2018).

Natural Resource-Based View Theory (NRBVT)

“The resource-based view” (RBV) states that essential resources of firms help to gain competitive advantage
(Barney, 1991). Hart, (1995) has recently introduced the “Natural Resource-Based View Theory” (NRBVT),
which is an expansion of the RBV. This view posits that an "internally focused" approach is insufficient for
competition due to ecological concerns. Hart, (1995) stated that organizations can gain a competitive advantage
through proactive environmental practices. According to NRBVT, organizations can improve their performance
and competitive advantage by effectively managing challenges related to the natural environment (Hart & Dowell,
2011). Hart, (1995) identifies several issues with the RBV theory. For example, it breaks the links between the
natural environment of a business and the business itself. Capabilities of firms, pollution management, and
resources related to the environment are critical for the success of a business (Barney, 2000). Pollution prevention,
product stewardship, and clean technology are three approaches to sustainability (Hart, 1995) that lead to enhanced
performance. In other words, implementing environmentally friendly practices can improve a firm's
environmental strategy. Recent studies have demonstrated that green practices can effectively safeguard the
natural environment (Agyabeng-Mensah & Tang, 2021; Girlek & Tuna, 2018; Jabeen et al., 2023; Jabeen et al.,
2024; Khan et al., 2021; Maldonado-Guzman et al., 2023). By the logic of NRBVT, we believe that the
investigated variables have the potential to assist organizations in enhancing their management of the natural
environment; leveraging these helps to gain a competitive edge, which leads to enhanced performance.

Hypotheses Development

Human capital is crucial for supporting the execution of a strategy (Kaplan & Norton, 2004b; Talapatra et al.,
2022). Human resources are significant in the organization's environmental management initiatives and ecological
objectives (Munawar et al., 2022). Organizations that adopt environmentally conscious business strategies must
prioritize their human capital's "green" component (Bag & Gupta, 2020). Green human capital significantly
impacts environmental performance and provides a competitive advantage to an organization (Chen, 2008b). The
human capital assist to implement green strategies to enhance firm performance is underscored by the demand for
sustainability (Kaplan & Norton, 2004a). A study by (Khan et al., 2024) examined how green knowledge
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management affected green technology innovation and sustainable performance with mediation of green
intellectual capital dimensions. The study utilized NRBVT and found that green technology innovation, green
knowledge management, and sustainable performance are all mediated by green human capital. Another study on
construction workers found that green human capital greatly influences environmentally friendly building
practices. Also, a green work environment mediates the two (Onubi et al., 2024). According to Tjahjadi et al.
(2023), implementing green human capital positively influences firm performance in Indonesia. Agyabeng-
Mensah and Tang, (2021) found that green human capital impacts firm financial performance. However, prior
research also showed some contradictory associations. As Nureen et al. (2023a) explored, firm performance is
unaffected by green human capital. Consequently, the subsequent hypothesis is posited:

H1: Green human capital has a positive impact on firm performance.

Green supply chain management can improve firm performance by facilitating the implementation of practices
related to managing the environment (Chu et al., 2017) and enhancing financial performance and competitiveness
over time (Shafique et al., 2017). Firms must apply the various aspects of Green supply chain management to get
better results (Singh et al., 2020). Tjahjadi et al. (2023) confirmed that green supply chain management impacts
firm performance in the manufacturing industry. An investigation into the industrial sector in Ghana was recently
carried out. Using PLS-SEM, researchers looked through data from 368 manufacturing companies. The findings
validated the capacity of GSCM to improve firm performance. Additionally, green absorptive capacity positively
mediates the pathways from customer collaboration and green purchasing to firm performance (Asamoah et al.,
2024). Agbandzo et al. (2024) conducted a study on the cement industry. A total of 220 responses were collected
from both professional and non-professional backgrounds. Outsourcing and logistical capabilities enhance both
financial and non-financial performance, as indicated by PLS results. Another study was carried out in Iran to
investigate how marketing capabilities and business performance are affected by several characteristics of
competitive intelligence. A survey of 225 insurance company employees found that competitive intelligence
significantly affects company performance and marketing capability (Tahmasebifard et al., 2018). Seman et al.
(2019) confirmed that green supply chain management significantly enhances environmental performance and
green innovation. However, some scholars found contradicting associations. A recent research by (Nureen et al.,
2023b) found that green supply chain management does not significantly impact firm performance. We thus
formulated the following hypothesis:

H2: Green supply chain management has a positive impact on firm performance.

Businesses engage in green activities when they perceive potential financial benefits, operational enhancements,
and increased competitiveness (El-Kassar & Singh, 2019). Green product innovation involves creating a new
product or service with less environmental impact than an existing or competing one (Paul et al., 2014). Green
process innovation enhances manufacturing techniques and green technologies to produce goods and services
with minimal environmental impact (Tang et al., 2018). The success of an organization is linked to implementing
green processes and product innovation, which help to mitigate adverse environmental impacts by firms (Fernando
& Wah, 2017). Green innovation aims to reduce energy utilization and pollution and promote waste recycling.
Additionally, it encompasses designing environmentally friendly products (Zhang & Zhu, 2019). The increasing
demand for eco-friendly products is a significant impetus for the company to implement innovative green
strategies (Gupta & Barua, 2018). Bonsu et al. (2024) studied emerging markets in Africa. The results of 301
responses revealed that green innovation and corporate social responsibility can enhance environmental
performance. Businesses comprehend market demand's strategic and operational consequences to improve
performance (Chan et al., 2012; Lin et al., 2013). El-Kassar and Singh, (2019) revealed that green innovative
firms have a more robust performance. Green innovation significantly improves performance and sustainability
(Huang & Huang, 2024; Jabeen et al., 2024; Maldonado-Guzmén et al., 2023; Xue et al., 2019). Contrary to
previous studies, various scholars argue that green innovation negatively affects firm performance. A relationship
was discovered between developing environmentally friendly products and poor financial performance (Driessen
et al., 2013). According to Seman et al. (2019), GI has the potential to reduce financial performance and raise
organizational expenditures compared to its counterparts (Aguilera-Caracuel & Ortiz-de-Mandojana, 2013; Kraus
et al., 2020). Additionally, green innovation leads to an increase in production costs (Ge et al., 2018).
Consequently, the subsequent hypothesis is posited:

H3: Green innovation has a positive impact on firm performance.

Recent studies confirmed a positive association between green human capital, green supply chain management,
green innovation, and firm performance (Maldonado-Guzman et al., 2023; Tjahjadi et al., 2023). Additionally, a
positive link exists between green innovation and green human capital and supply chain management (Ni et al.,
2023; Seman et al., 2019; Song et al., 2021). The literature showed that green human capital and supply chain
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management enhance firm performance (Choi & Hwang, 2015; Muafi et al., 2021). However, Nureen et al.
(2023a) confirmed that green human capital exhibits a contradictory association with firm performance. In the
same way, Nureen et al. (2023b) revealed that green supply chain management exhibits a contradictory association
with firm performance. Hence, the connection between green human capital, green supply chain management,
and firm performance remains unclear, and additional investigation is required by incorporating a mediator. For
this, we employed green innovation as a mediator. Numerous scholars have employed green innovation as a
mediator. A recent study investigated the impact of organizational green culture and ambidexterity on corporate
sustainability, with green innovation as a mediating factor. Data were gathered from registered textile enterprises,
and 307 replies were processed using Smart-PLS 4.0. The results validated the mediation of green innovation
among the proposed connections (Hafeez et al., 2024). In another study, green innovation mediates between
environmental performance and corporate social responsibility (Bonsu et al., 2024). Seman et al. (2019) confirmed
that green supply chain management and environmental performance are mediated by green innovation. Zameer
et al. (2022) discovered that green competitive advantage and environmental orientation are mediated by green
innovation. Jnaneswar, (2024) showed that green innovation mediates the links between human resource
management on environmental performance. Consequently, the subsequent hypotheses are posited:

H4a: Green innovation mediates between green human capital and firm performance.
H4b: Green innovation mediates between green supply chain management and firm performance.

Earlier studies confirmed a direct association between green innovation and organizational green culture and
between organizational green culture and firm performance (Imran & Jingzu, 2022). Still, adding moderators to
the model can strengthen green innovation and firm performance relationships. Recent studies used different
variables as moderators between these links. According to a prior study, managerial concerns moderated between
green innovation and firm performance (Tang et al., 2018). Nureen et al. (2023a) confirmed that the link between
green innovation and firm performance is strengthened by managerial environmental knowledge. Lin, (2024)
examined how organizational culture moderates between green innovation and artificial intelligence green.
Agriculture enterprises in China were the subjects of the investigation. The PLS-SEM statistical results validated
the significant influence of Al on green innovation aspects. It was also found that organizational green culture
moderates between green product innovation and artificial intelligence. Ghrairi, (2022) collected a sample of 400
respondents via an online questionnaire. Findings demonstrated that organizational green culture has a strong
moderating influence on ERP and firm performance. There is a need to examine another moderator between these
connections. For this, the present study uses a moderator, namely organizational green culture. Organizational
green culture was also used as a moderator in recent studies (Kwarteng et al., 2022; Qu et al., 2022; Wang et al.,
2022). Organizational green culture emphasizes “eco-environmental values” and can provide valuable insights to
a company in implementing environmentally friendly improvements in its operations (Banerjee et al., 2003;
Leonidou et al., 2015; Roscoe et al., 2019). Organizational green culture impacts the firm and its employees,
which is critical for green innovation (Gurlek & Tuna, 2018). Consequently, the subsequent hypothesis is posited:

H5: Organizational green culture positively and significantly moderates between the green innovation
and firm performance.

Organizational Green

Culture
|
1
1
| }
Green : 5
. ! : Firm Performance
Human Capital :
: Environmental
Green 1 Performance
Innovation
s Financial
Green Supply Chain Performance

Management

I —

Figure 1: Theoretical Research Framework (Developed by authors)
Note(s): Black lines are direct relations; black dotted line is moderation effect.
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I11. Methodology
Population and Sampling

The research was conducted in the textile industry. The province of Punjab is home to seventy percent (70%) of
Pakistan’s textile industry, with Faisalabad serving as its hub. The textile industry’s managers are targeted for
data collection because they participate in decision-making and execute strategies (Ooi, 2014; Shahzad et al.,
2020). The data collection period was between October 2023 and April 2024.

The researchers utilized a cross-sectional design for this study. First, we contacted (via email) the management of
the textile industry before sending them a structured questionnaire. An online questionnaire was sent to those
managers who agreed to participate in this study. Unfortunately, we did not receive much response. So, we visited
the offices to distribute questionnaires and collect survey data and contacted them via WhatsApp, LinkedIn, and
other social media platforms. The textile industry management was informed of the study's objectives before
distributing the questionnaire. A cover letter was attached to the questionnaire detailing the study's objectives and
instructions for its completion. We utilize the convenience sampling method to collect data, as a recent study by
Zhang et al. (2024) utilized this method to collect data from Pakistan’s textile industry. The data were collected
in Multan, Faisalabad, and Lahore, home to Punjab's primary textile industry.

A sample size of 30 to 500 is generally appropriate for research studies (Roscoe, 1975; Sekaran & Bougie, 2016).
Moreover, Azeem et al. (2021) studied the textile sector using a sample size of 294 in Pakistan. Zhang et al. (2024)
collected 322 responses to study Pakistan’s textile sector. Industrial managers were given five hundred seventy
(570) structured questionnaires (via online and offline modes). Multiple visits were conducted at their workplace.
Additionally, follow-up messages (via email and other social media platforms) were made to ensure a high
response percentage. After removing incomplete ones, 306 replies were included in the statistical analysis.
Variance-based software, Smart-PLS 3 version 3.2.9, was used for data analysis.

Measurement of scales

Green human capital is measured using the four-item scale adopted from prior studies (Chang, 2016; Chen,
2008b). Green supply chain management is measured using a ten-item scale and adopted from prior research
(Tjahjadi et al., 2023). According to Zhu et al. (2013), green supply chain management has two dimensions:
internal chains (“internal environmental management and eco-design”) and external chains (“customer
cooperation with environmental concerns, green purchasing, and investment recovery”). Green innovation is
measured using the four-item scale and adopted from a prior study (Chang, 2011). Organizational green culture
is comprised of six items and was adopted by a prior study by Wang, (2019), which used scales from prior research
(Banerjee, 2002; Fraj et al., 2011). Firm performance is a higher-order construct comprising two distinct
dimensions: environmental and financial performance. A three-item scale of environmental performance is
adopted from a study by (Xue et al., 2019), and a four-item scale of financial performance scale is adopted from
astudy by (Ha & Nguyen, 2020). The self-reported approach is utilized to assess firm performance. The managers
were requested to rate their firm performance based on environmental and financial performance. All constructs
(lower-order and higher-order constructs) in this study are reflective. This research used a 5-point Likert scale: “1
= strongly disagree and 5 = strongly agree.”

Common method bias (CMB)

The present investigation used questionnaires to obtain data from a single source. A common method bias (CMB)
could thus be present. CMB problem is associated with self-report survey data (Podsakoff & Organ, 1986). It can
potentially inflate the relationship between measured variables (Conway & Lance, 2010). This bias was reduced
by incentivizing participants to provide candid responses and allowing them to maintain their anonymity.
Additionally, they offered voluntary participation and guaranteed that their information would be utilized
exclusively for scientific research.

Harman's single-factor test is used using statistical methods, and the outcome shows that a single factor comprises
35.711% (<50%) of the overall variance. Therefore, the CMB issue is not present in the data. Next, we performed
a comprehensive collinearity test to calculate the variance inflation factors (VIF), which is highly compatible with
the PLS-SEM suggested by (Kock, 2015). Our analysis revealed VIF values ranging from 1.204 to 2.308(<3.3),
supporting the conclusion that CMB does not pose a significant risk to our research.
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Demographic information of respondents

The respondents' demographic information is given in this section (Table 1). The first demographic question is
about the gender of the respondents. The study comprised 281 male participants (91.8%) and 25 female
participants (8.2%). In the second demographic question, the age of the respondents is discussed. Out of 306
respondents, 106 (34.6%) belong to the 25-34 years age group, 179 (58.5%) belong to the 35-44 years age group,
and 21 (6.9%) belong to age 45 years or above. The third question concerns qualification; most respondents
(38.2%) have bachelor's degrees. The next question is related to placement city. One hundred thirty-two
respondents (43.1%) belong to Faisalabad, 98 respondents (32.0%) to Multan, and 76 respondents (24.8%) belong
to Lahore. One hundred ninety-four respondents (63.4%) belong to small-size firms, and 112 (36.6%) belong to
medium size firms. The last demographic question is related to the business type of the textile industry. The data
were collected from different textile business types. There were 92 (301%) Garments stitching, 68 (22.2%)
Weaving, 56 (18.3%) Dyeing finishing, 51 (16.7%) Ginning, and 39 (12.7%) Spinning types participated in this
study. Table 1 presents a thorough explanation.

Table 1: Demography of respondents

Features Options Frequencies Percentage
Gender Male 281 91.8
Female 25 8.2
Age (Years) 25-34 106 34.6
35-44 179 58.5
45 and above 21 6.9
Qualification Intermediate 32 10.5
Bachelor 117 38.2
Masters 83 27.1
MPhil/MS 56 18.3
PhD 18 5.9
City Multan 98 32
Faisalabad 132 43.1
Lahore 76 24.8
Firm size Small 194 63.4
Medium 112 36.6
Business type Ginning 51 16.7
Spinning 39 12.7
Weaving 68 22.2
Dyeing and finishing 56 18.3
Garments stitching 92 30.1

Source: Author’s compilation
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Figure 2: Measurement model
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IVV. Data Analysis
Measurement model assessment

We employed Smart-PLS 3 version 3.2.9 (variance-based software) to examine the proposed research model, as
(Ringle et al., 2015) indicated. The PLS-SEM analysis commences with evaluating the measurement model
(Figure 2, Tables 2-4) to confirm that only reliable and valid constructs are employed in the structural path model
(Figure 3, Table 5). This approach is practical for a model that includes high-order constructs and involves a
complex model (Hair et al., 2017). We employed prior studies' most up-to-date reporting guidelines (Hair et al.,
2017; Ringle et al., 2020). The PLS-SEM analysis commences by evaluating the measurement model to ensure
that only dependable and valid constructs are employed in the structural path model. An evaluation was conducted
to determine the reliability and validity of the constructs' indicators. In this study, only firm performance is a
higher-order construct, and all other constructs are lower-order. The measurement model assessment results are
presented in Table 2-4, Figure 2. The outer loadings (Figure 2, Table 2) of environmental performance range from
0.786 to 0.835, financial performance ranges from 0.722 to 0.842, firm performance (higher-order construct)
ranges from 0.906 to 0.907, green human capital ranges from 0.792 to 0.820, green supply chain management
ranges from 0.719 to 0.753, green innovation ranges from 0.798 to 0.847, and organizational green culture ranges
from 0.702 to 0.811. The results showed that all constructs have suitable factor loadings. The variance inflation
factor (VIF) values of environmental performance range from 1.442 to 1.547, financial performance ranges from
1.399 to 2.008, firm performance (higher-order construct) 1.709, green human capital ranges from 1.575 to 1.850,
green supply chain management ranges from 1.774 to 2.083, green innovation ranges from 1.689 to 1.973and
organizational green culture ranges from 1.496 to 2.099. The results showed that all constructs have adequate VIF
values, as Hair et al. (2017) stated. Therefore, our structural model is devoid of collinearity. The composite
reliability (CR) (Table 2) of environmental performance (0.853), financial performance (0.864), firm performance
(0.902), green human capital (0.882), green supply chain management (0.919), green innovation (0.890), and
organizational green culture (0.887) are acceptable. The variance inflation factor (AVE) values (Table 2) of
environmental performance (0.660), financial performance (0.614), firm performance (0.822), green human
capital (0.651), green supply chain management (0.531), green innovation (0.669), and organizational green
culture (0.567) are satisfactory.
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Table 2: Reliability and Validity

Construct Items Loadings VIF CR AVE
Environmental Performance ENVP1 0.786 1.458 0.853 0.660
ENVP2 0.815 1.442
ENVP3 0.835 1.547
Financial Performance FINP1 0.792 1.813 0.864 0.614
FINP2 0.722 1.399
FINP3 0.774 1.530
FINP4 0.842 2.008
Firm Performance ENVP 0.906 1.709 0.902 0.822
FINP 0.907 1.709
Green human capital GHC1 0.809 1.724 0.882 0.651
GHC2 0.806 1.747
GHC3 0.792 1.575
GHC4 0.820 1.850
Green supply chain management GSCM1 0.720 1.784 0.919 0.531
GSCM2 0.723 1.795
GSCM3 0.720 1.801
GSCM4 0.719 1.819
GSCM5 0.733 1.805
GSCM6 0.726 1.774
GSCM7 0.721 1.843
GSCM8 0.730 1.839
GSCM9 0.753 2.083
GSCM10 0.744 1.970
Green innovation Gl1 0.847 1.973 0.890 0.669
GlI2 0.827 1.892
GI3 0.799 1.740
Gl4 0.798 1.689
Organizational green culture 0OGC1 0.800 1.788 0.887 0.567
0GC2 0.737 1.496
OGC3 0.702 1.506
0GC4 0.741 1.773
OGC5 0.722 1.648
0OGC6 0.811 2.099

Source: Author’s compilation
Note(s): VIF = variance inflation factor, CR = composite reliability, AVE = average variance extracted.

Table 3 display the results of descriptive statistics, correlation analysis, square roots of the AVE values and
Heterotrait-Monotrait ratios (HTMT). The mean values of ENVP, FINP, GHC, GSCM, GI, and OGC are 3.854,
3.799, 3.979, 4.031, 3.972, and 4.045 respectively. The vast majority of responders agree based on all of the mean
values. The correlation between the variables might take on values between -1 and +1, as seen in Table 3. The
relationship's direction and strength are explained. A direct relation (positive), an inverse relation (negative), and
no relation (when both variables are zero means no relationship). The correlation values among study constructs
are positive. For Discriminant validity, the study also examined HTMT among constructs. The results of HTMT
are presented in Table 3. The HTMT values range from 0.234 to 0.804. The findings revealed that all HTMT
values are in an acceptable range. The study confirmed the discriminant validity.
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Table 3: Descriptive statistics, correlations and HTMT (discriminant validity)

Construct Mean SD ENVP FINP GHC GSCM Gl 0GC
ENVP 3.854 0.816 0.812 0.837 0.768 0.733 0.739 0.406
FINP 3.799 0.831 0.644 0.784 0.759 0.688 0.697 0.461
GHC 3.979 0.805 0.601 0.611 0.807 0.804 0.749 0.350
GSCM 4.031 0.674 0.603 0.580 0.693 0.729 0.730 0.234

Gl 3.972 0.799 0.587 0.566 0.623 0.634 0.818 0.239
0OGC 4.045 0.766 0.332 0.392 0.295 0.207 0.199 0.753

Source: Author’s compilation
Note(s): Underlined values on diagonals are square root of AVE values. Correlations are given below diagonals. Above
diagonals are the HTMT ratios (italicized values), SD = standard deviation.

The next step is to evaluate R? for “predictive accuracy” and Q? for “predictive relevance.” Table 4 presents the
results of R and Q2. R? statistics explains endogenous variable variance explained by exogenous variable. For
green innovation, the R2 value is 0.467, which means that green human capital and supply chain management can
explain a 46.7% change in green innovation. Additionally, Green innovation, human capital, and supply chain
management explain 49.0% and 49.7% of changes in environmental and financial performance. The R? values of
0.467, 0.490, and 0.497 for green innovation, environmental and financial performance validate predictive
accuracy. Moreover, Q? values obtained by blindfolding approach, higher than zero imply good reconstruction
and predictive relevance. The Q2 values of 0.308, 0.314, and 0.297 for green innovation, environmental, and
financial performance indicate model has predictive relevance.

Table 4: Predictive accuracy (R?) and predictive relevance (Q?)

Construct R? Q2
ENVP 0.490 0.314
FINP 0.497 0.297

Gl 0.467 0.308

Source: Author’s compilation
Note(s): ENVP = environmental performance, FINP = financial performance, Gl = Green Innovation.
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Structural model assessment

The findings validate the suitability of the measurement model for conducting structural models (Hair et al., 2017).
Ultimately, we utilized the bootstrapping procedure to test hypotheses (Table 5 and Figure 3), employing 10,000
bootstrap samples. H1 predicted that green human capital is positively related to firm performance. The statistical
analysis confirms it (3=0.372, t=6.938, p=0.000), confirming hypothesis H1. H2 predicted that green supply chain
management is positively related to firm performance. Results support it (3=0.411, t=7.849, p=0.000), supporting
hypothesis H2. Green innovation positively relates to firm performance ($=0.349, t=6.547, p=0.000), supporting
hypothesis H3.

The study examined the mediating role of green innovation, as hypothesized in H4a and H4b. We employed the
method of analysis suggested by Preacher and Hayes, (2008) and Nitzl et al. (2016) to conduct the mediation
analysis. Results of the mediation analysis (Table 5) confirm that all direct and indirect relations (H4a and H4b)
are significant. The findings confirm hypothesis H4a by demonstrating that green innovation partially mediates
the green human capital and firm performance links (=0.117, t=3.561, p=0.000). Moreover, results confirm
hypothesis H4b by discovering that green innovation partially mediates green supply chain management and firm
performance links ($=0.142, T=4.509, p=0.000). In addition, we calculated the variance accounted for (VAF) to
determine the mediation level, as Nitzl et al. (2016) recommended. The VAF values of 34.79% (H4a) and 32.03%
(H4b) confirm partial mediation, as indicated by the criterion proposed by Hair et al. (2017).

Table 5: Results of structural model evaluation

Construct B value SD t-statistics P-values BCCI [LL, UL]
Total effects
GHC ->FP 0.323 0.054 6.004 0.000 [0.216, 0.428]
GSCM -> FP 0.388 0.052 7.413 0.000 [0.282, 0.487]
Gl ->FP 0.319 0.057 5.628 0.000 [0.209, 0.431]
Mediation analysis
GHC ->GIl ->FP 0.112 0.033 3.441 0.001 [0.058, 0.187]
GSCM -> Gl ->FP 0.125 0.031 4.005 0.000 [0.071, 0.193]

Moderation analysis

Int (GI*OGC) -> FP 0.142 0.033 4.240 0.000 [0.075, 0.207]
Direct effects

GHC ->FP 0.211 0.057 3.726 0.000 [0.100, 0.320]

GSCM -> FP 0.264 0.055 4.811 0.000 [0.151, 0.368]
Indirect effect

GHC -> Gl 0.353 0.07 5.069 0.000 [0.213, 0.480]

GSCM -> Gl 0.390 0.068 5.752 0.000 [0.209, 0.431]

Gl ->FP 0.319 0.057 5.628 0.000 [0.253, 0.521]

Source: Author’s compilation

Note(s): GHC = Green Human Capital, GSCM = Green Supply Chain Management, GI = Green Innovation, OGC=
Organizational Green Culture, FP = Firm Performance, f} value = path coefficients, SD = standard deviation, BCCI = Bias
Corrected Confidence Interval, LL = lower limit, UL = upper limit.
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Figure 4: Slope analysis
Source: Author’s compilation

The study also examines the moderating role of organizational green culture between the association of green
innovation and firm performance as proposed in hypothesis H5 (Table 5, Figure 3-4). The outcome indicated that
the interaction term (Int GI*OGC) between green innovation and firm performance was significant. The findings
of moderation analysis confirmed that organizational green culture significantly and positively moderates the
association of green innovation and firm performance ($=0.127, t=4.568, p=0.000). This proves H5, showing that
organizational green culture moderates’ connections between green innovation and firm performance. Using
simple slope analysis, we further investigated this relationship's substantial impact. Interactions were plotted at
two standard deviations from the mean of organizational green culture: one at +1 and one at -1. We constructed a
simple slope to test how intensely green innovation correlates with company performance across high- and low-
green culture levels. The conditional direct impact results provided more evidence in favor of H5, showing that
the favorable connection was more robust with increasing organizational green culture. Green innovation affects
performance more when green culture is high (1 SD above the mean). Low green culture (1 SD below the mean)
reduces the effect.

V. Discussion and Conclusion

It is crucial to consider eco-friendly practices when economies have been compelled to prioritize social and
environmental issues due to industrialization and population expansion. Employing the “natural resource-based
view theory,” the study explored the nexus among green human capital, green supply chain management, green
innovation, organizational green culture, and firm performance (a higher-order construct comprising two distinct
dimensions: environmental and financial performance). Primary data were collected from managers working
within Pakistan's manufacturing industry (Textile industry). Smart-PLS version 3.2.9 statistical tool was used to
analyze the responses of 306 individuals. Findings of PLS-SEM confirmed that green human capital, green supply
chain management, and green innovation are essential for firm performance (H1, H2 and H3). The findings of H1
are consistent with a recent study (Agyabeng-Mensah & Tang, 2021; Muafi et al., 2021). Onubi et al. (2024)
confirmed that green human capital enhances eco-friendly construction practices. A recent study revealed that
green technology innovation and sustainable performance in enterprises can also be fostered by green human
capital (Khan et al., 2024). The outcome of H2 is consistent with the conclusions drawn in previous research (Choi
& Hwang, 2015; Tarigan et al., 2021). A recent study on the manufacturing sector confirmed that green supply
chain management practices substantially influence firm performance (Asamoah et al., 2024). For H3, prior
studies corroborate the findings (Maldonado-Guzman et al., 2023). A study on the manufacturing sector confirmed
that green innovation can improve environmental performance (Bonsu et al., 2024). Moreover, the connections
between green human capital, green supply chain management, and firm performance were confirmed to be
mediated by green innovation via mediation analysis (H4a and H4b). The results of H4a align with a prior
investigation by Muafi et al. (2021). The outcome of H4b aligns with prior research (Seman et al., 2019). Hafeez
et al. (2024) confirmed the mediation of green innovation between the link of corporate sustainability and
organizational green culture. Finally, the research revealed that organizational green culture moderates between
green innovation and firm performance (H5). Lin, (2024) confirmed that organizational green culture moderates
the association between green product innovation and artificial intelligence. Qu et al. (2022) found that
organizational green culture positively moderates green innovation and green absorptive capacity links. Pakistani
manufacturing firms must prioritize green practices (“e.g., green human capital, green supply chain management,
green innovation, and organizational green culture”) as these are critical factors for firm performance.
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Theoretical Implications

The current study advances theory and offers significant results. This research expands existing knowledge by
investigating a framework that includes firm performance as a higher-order construct comprising two distinct
dimensions: environmental and financial performance. First, existing literature found a contradictory connection
between green human capital and firm performance (Nureen et al., 2023a; Tjahjadi et al., 2023). It also addresses
the need for a clearer understanding of the relationship, as highlighted by scholars (Agyabeng-Mensah & Tang,
2021; Muafi et al., 2021; Tjahjadi et al., 2023). We discovered a direct and significant association between green
human capital and firm performance per our proposed hypothesis. Therefore, our research offers concrete
evidence in favor of the claims made by NRBVT (Hart, 1995) and confirms that green human capital is a valuable
asset for organizations, helps to achieve a competitive edge, and improves firm performance (Hart & Dowell,
2011). Second, we explored the contradictory link of green supply chain management with firm performance, as
discussed by prior studies (Choi & Hwang, 2015; Nureen et al., 2023b). We aim to provide further clarification
on the nature of this relationship, as requested by scholars such as Choi and Hwang, (2015) and Tarigan et al.
(2021). Our research indicates a direct and significant link between green supply chain management with firm
performance. Our study empirically supports the propositions of NRBVT (Hart, 1995) and confirms that green
supply chain management can effectively address ecological issues and improve performance. Third, as Huang
and Li, (2017) and Maldonado-Guzman et al. (2023) discussed, we analyzed the unclear connection of green
innovation with firm performance. The results are similar to prior studies by Maldonado-Guzman et al. (2023)
and Tang et al. (2018). Our study verified that green innovation has a favorable and noteworthy influence on firm
performance. Green innovation aligns with the principles of NRBVT (Hart, 1995) and can protect the environment
while generating higher revenue (Awan et al., 2019; Shahzad et al., 2020).Fourth, we discovered that green
innovation mediates green human capital, supply chain management, and firm performance. Analyzing green
innovation as a mediator is a fresh theoretical approach in a developing country with limited research (Nureen et
al., 2023a). Findings indicate that green innovation is pivotal for Pakistani textile firms. The study contributes to
NRBVT literature by taking the perspective of developing countries and demonstrating that green innovation
remains an essential performance component. Fifth, this investigation explored the neglected role of
organizational green culture as a moderator between green innovation and firm performance. The statistical
analysis revealed that a solid green culture within an organization enhances green innovation and firm
performance relationship. The study also advances NRBVT theory in academia and research. Finally, by
examining Pakistan's textile industry, the study expands existing knowledge. The investigated variables are all
crucial to improving firm environmental and financial performance.

Managerial Implications

Our proposed research framework provides industry practitioners and decision-makers with several practical
implications regarding greening organizations and leveraging firm performance. The dynamic global business
environment compels organizations to adopt a proactive stance regarding ecological surveillance and
environmental sustainability to enhance their operational effectiveness. In doing so, managers are advised to
proactively implement ecological strategies like green human capital, green supply chain management, and green
innovation within their organizations to enhance performance. Organizations must focus on their green talent
through hiring, compensation, training, and other procedural systems. Managers must steadfastly resolve to utilize
and develop effective information systems to preserve their green human capital. Employees are more committed
to attaining environmental goals when their organizations have exceptional ecological programs. By adopting
green supply chain management, manufacturing organizations in developing nations may find it easier to increase
productivity and quality while maintaining competitiveness. Organizations must consistently try to improve and
update their human capital and green supply chain management.

The study suggests that managers focus on green innovation as green innovation promotes sustainable growth and
provides organizations with a “first mover advantage” (Soewarno et al., 2019). Organizational green culture is a
fundamental organization-building element critical for successfully adopting and implementing green innovation,
which increases firm performance. Additionally, the research advises managers that green innovation and
organizational green culture are critical factors in enhancing firm performance and should be implemented and
energized to their total capacity. Moreover, sustainable development objectives can be attained by utilizing these
variables. To maintain the satisfaction of their stakeholders, managers and leaders must devote significant
organizational time and resources to enhancing their green human capital, green supply chain management, green
innovation, and organizational green culture capabilities. These can enhance the reputation of their business,
provide competitive advantage, enhance ecological and financial performance, and help to accomplish UN SDGs.
Failure to prioritize these environmentally friendly considerations could adversely affect businesses.
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Limitations and Recommendations

Like previous investigations, this study has specific constraints that subsequent researchers may resolve. The
current investigation is being carried out in one particular domestic setting, specifically the textile sector of Punjab
province, Pakistan. Our results need more generalizability to different cultural contexts. To examine how the
outcomes vary across industries, subsequent researchers may utilize this methodology to collect data from various
sectors, including automobiles, fertilizers, chemical and optical products. In the future, scholars may utilize
sampling methods other than convenience sampling to collect data. The study was conducted in Pakistan, a nation
renowned for its distinct cultural milieu. Subsequently, scholars may investigate this framework in other countries.
Future investigations could involve comparative studies. The data was obtained from a few cities in Punjab,
including Multan, Faisalabad, and Lahore. This framework can be extended to other cities or provinces by the
researcher. Future researchers may enhance the sample size to conduct this framework. Future researchers might
analyze this model by utilizing green knowledge management as an independent variable. The study confirmed
organizational green culture as a moderator between green innovation and firm performance. However, future
researchers may use artificial intelligence or green transformational leadership as moderators. Subsequent
researchers might analyze this model with green innovation dimensions (i.e., "product innovation, process
innovation and managerial innovation™). Moreover, our study may be subject to specific limitations due to the
cross-sectional design. In the future, longitudinal data may be utilized to investigate the interrelationships among
the constructs in greater depth.
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