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Abstract

The environmental performance of modern corporations faces compromise due to administrative practices, resulting in
insufficient attention to corporate social responsibility (CSR). This lack of consideration within organizational frameworks
underscores the imperative for a heightened commitment to CSR initiatives, as they play a pivotal role in fostering sustain-
ability and responsible business practices. The purpose of this research is to determine the relationship among renewable
energy (RE), humanistic culture (HC), green knowledge (GK), CSR, and corporate environmental performance (CEP) in
the Pakistani retail sector. The research aspires to unravel the moderating influence of environmental sustainability (ES) and
explore the plausible mediating function of CSR. This study’s research design was quantitative. The sample consisted of a
diverse range of organizations operating in Pakistan’s industrial, services, retail, and information technology sectors. A pur-
posive sampling technique was employed to pick a representative sample of organizations. In this research, the participants
consisted of senior managers, executives, and personnel who held positions of responsibility for environmental management
and CSR efforts inside their respective organizations. The selected organizations were given standardized questionnaires
to collect data. The hypothesis was examined by the application of the structural equation modeling approach (SEM) using
IBM, SPSS, and AMOS software. The research findings show that there are statistically significant and robust relationships
between RE, HC, GK, CSR, and CEP. The study also concludes that CSR serves as a positive mediator in the connections
between RE and CEP, HC and CEP, and GK and CEP. Further, the results of the study underscore the need for integrating
sustainability practices into CSR programs. The environmental sustainability plays a crucial role in enhancing the relationship
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between CSR and CEP. This paper provides helpful advice for businesses looking to incorporate CSR, RE, and sustainable

development into their operations.
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Introduction

The significance of corporate social responsibility (CSR)
and its effects on environmental sustainability gained
increasing attention from scholars in recent years (Dhar
et al. 2022). Organizations are increasingly compelled to
adopt sustainable practices and mitigate their environmen-
tal impact due to the global challenges of climate change
and resource depletion. Therefore, businesses are embracing
green technologies, fostering humanistic cultures, and using
renewable energy sources. In line with this, Pakistan must
embrace sustainable practices across all sectors addressing
issues such as air and water pollution, deforestation, and
energy constraints. Furthermore, Pakistan’s rapid indus-
trialization and expanding service sector underscore the
importance of considering the interplay between corporate
social responsibility, renewable energy, and environmental
performance in the retail, IT, manufacturing, and services
sectors of the country. (Abbas 2020).

To address its energy issues and reduce dependence on
fossil fuels. Pakistan has made tremendous progress in the
promotion of renewable energy sources, including wind
and solar power. Adopting renewable energy is in line with
Pakistan’s commitment to the United Nations’ Sustainable
Development Goals (SDGs) and demonstrates a proactive

@ Springer

approach toward environmental sustainability. (Javeed et al.
2021). In practice, the firms have failed to adopt CSR prac-
tices for environmental issue management.

However, as indicated by Raza and Khan (2022), the
focus is on the impact of green knowledge and renewable
energy on corporate environmental performance in Pakistan.
Organizations investing in renewable energy sources and
employing green knowledge are expected to play a crucial
role in enhancing environmental performance, especially
given the country’s susceptibility to climate change and
environmental degradation. Utilizing renewable energy solu-
tions not only aids in reducing Pakistan’s carbon footprint
but also supports sustainable energy demands. Addition-
ally, providing employees with green knowledge empowers
them to make environmentally beneficial decisions (Sahoo
et al. 2023). This study aims to illuminate the effectiveness
of adopting renewable energy and green knowledge within
Pakistani organizations to improve their environmental
performance.

This study significantly contributes to the understand-
ing of the interplay between corporate social responsibil-
ity (CSR), renewable energy adoption, humanistic culture,
green knowledge, and environmental performance within
Pakistani organizations (Khan et al. 2021). To solve the the-
oretical and practical problem, the influence of renewable
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energy, humanistic culture, and green knowledge on corpo-
rate social responsibility in Pakistan is an important area of
research. Furthermore, the study also examines how corpo-
rate social responsibility mediates the relationship between
renewable energy, humanistic culture, green knowledge, and
corporate environmental performance in Pakistan. In this
way, the implementation of corporate social responsibility
initiatives within Pakistani organizations may also be facili-
tated by establishing a humanistic culture that prioritizes
social and environmental issues (Sun and Hong 2022). In
the context of Pakistani organizations, the study aims to
investigate how these factors influence corporate socially
responsible practices.

Corporate social responsibility (CSR) initiatives may
serve as a link between the adoption of renewable energy,
the spread of green knowledge, and improved environmental
performance as organizations across the nation attempt to
strike a balance between economic growth and environmen-
tal sustainability. Pakistani organizations may improve their
environmental performance through sustainable practices
and stakeholder involvement by incorporating corporate
social responsibility into their daily operations (Ahmad et al.
2021). In this context, organizations seeking to maximize
their sustainability efforts can benefit from understanding
the mediating role of corporate social responsibility. The
study findings will have useful implications for Pakistani
retail, IT, manufacturing, and services organizations, help-
ing them create sustainable business plans. This research
provides a platform for future studies and policy initiatives
in Pakistan by examining the relationships among these vari-
ables. It also advances the major objective of attaining envi-
ronmental sustainability in Pakistan. This study is divided
into sections on literature review, methodology, findings,
discussion, conclusion, implications, and future directions.

Literature review

The study’s theoretical framework is supported by the
resource-based view (RBV) paradigm, particularly in the
areas of corporate environmental performance, renewable
energy, humanistic culture, and green knowledge (Lock-
ett et al. 2009). The RBV paradigm holds that firms can
gain a competitive edge and improve performance by using
their unique and valuable resources (Madhani 2010). This
research suggests that solar, wind, and hydroelectric elec-
tricity are vital, scarce, and irreplaceable. Companies may
stand out from competitors and meet growing social and
legal demands for sustainability by using renewable energy
(Mahoney and Pandian 1992). An organization’s humanis-
tic culture may also increase environmental performance.
Companies that value employee well-being, ethics, and
social responsibility can promote sustainable practices and

environmental stewardship. Environmental technology,
sustainability, and eco-innovation, or green knowledge,
are important professional skills (Wernerfelt 1984). Thus,
companies that are conscious of environmentally friendly
activities are more adept at finding and using environmental
advances. The examination of RBV further emphasizes that
a company’s distinctive assets and competencies, especially
in renewable energy and green knowledge, can be harnessed
to enhance overall business environmental performance.
Therefore, the current study uses the RBV theory to hypoth-
esis that companies with renewable energy, a humanistic
culture, and green knowledge are more likely to have excel-
lent corporate environmental performance.

The resource-based view (RBV) makes it possible to
examine the connections between renewable energy, envi-
ronmental awareness, and business environmental perfor-
mance. The resource-based view (RBV) contends that a
company’s unique assets and competencies are essential in
determining both its competitive advantage and overall per-
formance (Rehman Khan and Yu 2021). When taking into
account renewable energy and green knowledge as independ-
ent variables, the RBV framework suggests that companies
with these special resources might employ them to improve
their corporate environmental performance (Singh et al.
2019). In addition to being ecologically beneficial, renew-
able energy sources, including solar, wind, and hydroelectric
electricity, can also be helpful strategically. Businesses that
invest in and effectively employ renewable energy sources
can reduce their reliance on fossil fuels, reduce greenhouse
gas emissions, and increase operational efficiency. When a
corporation uses these energy resources in its operations.
It can reduce costs, improve energy security, and win over
stakeholders that care about the environment. Green exper-
tise, which comprises eco-friendly methods, tools, and expe-
rience, also emerges as a distinctive talent.

Therefore, the businesses can achieve greater success by
adopting environmentally friendly practices and producing
sustainable goods through advanced green knowledge. These
efforts collectively contribute to an enhanced environmental
performance. This knowledge-driven competitive advantage
may allow companies to manage legislative changes, sat-
isfy consumer demand for greener products, and establish
themselves as market leaders in environmentally respon-
sible business operations. The resource-based view, in its
conclusion, emphasizes the significance of green expertise
and renewable energy as distinct and priceless resources that
could aid firms in improving their corporate environmental
performance (Rehman et al. 2021a, b). By aligning their
plans with these resources, businesses can gain a competi-
tive vantage, enhance their environmental stewardship, and
contribute to a more sustainable future.

While the literature extensively supports the posi-
tive impact of renewable energy and green knowledge on
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corporate environmental performance, there is a noticeable
gap in understanding the specific mechanisms through which
these factors contribute and interact within the context of a
humanistic culture. This study aims to address this gap by
providing a nuanced analysis of the synergistic effects of
renewable energy, humanistic culture, and green knowledge
on corporate environmental performance, thereby contribut-
ing to a more comprehensive understanding of sustainable
business practices. In order to provide publication a thor-
ough knowledge of the relationships among these variables,
this section analyses pertinent research and establishes the
theoretical underpinnings for developing hypotheses. The
proposed research model is shown in Fig. 1.

Renewable energy (RE) and corporate social
responsibility (CSR)

Energy sources that can be used without depleting their
resources and are regenerated naturally are referred to as
renewable energy sources (Yi et al. 2023). These energy
sources are regarded as sustainable because they have lesser
adverse environmental effect than conventional fossil fuels,
which emit greenhouse gases and cause climate change. In
the corporate social responsibility (CSR) plans of several
companies throughout the world, renewable energy has
become an essential element. The organizations are real-
izing the tremendous influence they can have by switching
to renewable energy sources as concerns about environ-
mental sustainability and climate change continue to rise
(Mutezo and Mulopo 2021). This transformation provides
several rewards that are consistent with the fundamental
ideas of corporate social responsibility, such as lowering
environmental impact, promoting sustainable development,

and increasing stakeholder participation. Through its role in
preventing climate change, renewable energy has substantial
influence on corporate social responsibility. (Osman et al.
2023) stated that the organizations may drastically lower
their greenhouse gas emissions by switching from fossil
fuels to sustainable energy sources like hydroelectric, solar,
and wind power. According to Omisore (2018), this reduc-
tion not only aligns with global efforts to combat climate
change, but also aids organizations in attaining their sus-
tainability objectives and showcasing their commitment to
environmental stewardship. Amran et al. (2014) pointed out
that organizations possess the potential to assume a pivotal
role in the process of decarbonizing the economy and safe-
guarding the planet for forthcoming generations through
their active involvement in the adoption of renewable energy
sources.

Additionally, companies may reduce their environmen-
tal impact by using renewable energy sources. Renewable
energy methods generate little to no hazardous waste, con-
taminated water, or air pollution, in contrast to fossil fuel-
based power generation (Chew et al. 2021). This change
is consistent with sustainable development principles as it
lessens adverse effects on ecosystems and public health.
The organizations that place a high priority on renewable
energy demonstrate their dedication to protecting the envi-
ronment, fostering biodiversity, and safeguarding natural
resources. Stakeholder engagement is another CSR compo-
nent that is favorably impacted by renewable energy. People
and communities are becoming more ecologically aware,
and they are expecting firms to use sustainable practices.
Additionally, the switch to renewable energy provides busi-
ness opportunities that support principles of CSR (Dat
et al. 2019). The development of new jobs is stimulated by

Renewable Energy

Hl
H7, H8, HS
g Corporate
Corporate Social
Humanistic Culture H2: i R ; H6—————» Environmental
Responsibility f
Performance
H10
e | f
i Environmental
Sustainability
Green Knowledge H5

Fig. 1 Proposed research model
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investments in renewable energy technology, particularly in
the sector’s rapidly expanding renewable energy market. By
promoting local economies and creating opportunities for
employment, this helps in socioeconomic growth. Thus, the
following hypothesis is formulated.

H1 Renewable energy has significant impact on corporate
social responsibility.

Humanistic culture (HC) and corporate social
responsibility (CSR)

A culture that places a high priority on an individual’s
growth and well-being as well as their ability for self-real-
ization, creativity, and personal evolution is referred to be
humanistic (Watts 2022). It places a strong emphasis on the
value of human dignity, freedom, and autonomy as well as
the quest of meaning and purpose in life. The beliefs, ethics,
and behaviors of corporations may be greatly influenced by
humanistic culture which in turn can have a significant effect
on corporate social responsibility. A humanistic culture puts
people’s welfare and dignity first while promoting empathy,
social justice, and inclusion. Humanistic culture may moti-
vate organizations to participate in ethical behavior that goes
beyond simply conforming to legal requirements and aims
for positive societal impact when it is incorporated into CSR
strategy (Sharma et al. 2023). The emphasis on the well-
being of employees is encouraged in humanistic cultures.
It encourages righteous behavior and upholds moral stand-
ards, providing secure workplaces, just pay, and chances for
progression. The organizations may boost employee happi-
ness, productivity, and loyalty by respecting their workers
as unique individuals and creating a positive work environ-
ment. Moreover, by promoting a culture of respect and dig-
nity at work, businesses that invest in the well-being of their
workers strengthen the social fabric as a whole (Alrawadieh
et al. 2021).

Ethical business conduct and thoughtful decision-making
are prioritized in humanistic cultures. The organizations
with humanistic cultures aim to provide long-term benefit
for all parties involved, not just shareholders (Chou and
Cheng 2020). They make decisions that support larger soci-
ety interests after considering the environmental, social, and
economic effects of their choices. Furthermore, firms may
embrace environment friendly practices because of a human-
istic culture. According to Chew et al. (2021), environmental
sustainability is an integral aspect of CSR, and organizations
that prioritize humanistic values recognize the paramount
need of safeguarding the environment for the well-being of
future generations. Shah and Ivascu (2023) pointed out that
the individuals in question employ proactive measures to
mitigate their environmental footprint, minimize waste gen-
eration, and promote the efficient utilization of resources.

The organizations could showcase their efforts to the plan-
et’s well-being and support global efforts to combat climate
change and ecological degradation by incorporating sus-
tainability concerns into their operations (Han et al. 2023).
Therefore, the following hypothesis is proposed.

H2 Humanistic culture has significant impact on corporate
social responsibility.

Green knowledge (GK) and corporate social
responsibility (CSR)

Green knowledge is the understanding and knowledge of
sustainable and environmentally friendly concepts, tech-
nologies, and practices (Rubel et al. 2021). It covers a broad
spectrum of subjects and disciplines with the common goals
of advancing environmental protection, minimizing ecologi-
cal harm, and achieving a more sustainable society. Green
knowledge influences the corporate social responsibility.
Incorporating green knowledge into CSR initiatives ena-
bles organizations to take educated decisions and engage in
endeavors that support favorable environmental outcomes as
they become more conscious of the value of environmental
sustainability. The ability of firms to properly measure and
manage their environmental impact is one of the primary
effects of green knowledge on CSR. The organizations may
find ways to minimize their environmental impact, save
resources, and generate less waste by understanding the
effects of their operations on the environment (Javaid et al.
2022). The organizations may implement green technol-
ogy and renewable energy sources by using green knowl-
edge. The organizations may lower their greenhouse gas
emissions and supports a low-carbon economy by making
investments in renewable energy technology. By combating
climate change and encouraging sustainable development,
this transition to clean energy is consistent with the princi-
ples of CSR (Zahoor et al. 2022).

Green knowledge also enables businesses to manage their
supply chains ethically. The organizations may find opportu-
nities for improvement by analyzing how their supply chains
affect the environment. This can entail obtaining raw materi-
als from eco-friendly vendors, cutting down on transporta-
tion emissions, or encouraging fair trade and moral labor
standards (Abbate et al. 2023). Businesses can ensure that
their CSR initiatives go beyond their own operations and
positively impact their whole value chain by considering
the environmental and social effect of their supplier net-
works. Moreover, Cop et al. (2021) pointed out that acquir-
ing a more comprehensive comprehension of environmental
concerns enables organizations to effectively include their
stakeholders and meet evolving customer expectations. As
environmental awareness continues to grow, there is a rising
trend among customers to seek out products and services
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that align with their personal ideals and contribute to sus-
tainability efforts (Rehman et al. 2021a, b). Organizations
can cultivate trust, loyalty, and enduring relationships with
environmentally conscious customers by the demonstration
of a comprehensive comprehension of environmental issues
and the implementation of sustainable practices. According
to Alyahya et al. (2023), the acquisition of green knowledge
fosters effective communication and collaboration among
diverse stakeholders. This interaction may result in the crea-
tion of innovative ideas, collaborative efforts, and partner-
ships that achieve sustainable development goals (Kong
et al. 2020). Thus, the following hypothesis is formulated.

H3 Green knowledge has significant impact on corporate
social responsibility.

Renewable energy (RE) and corporate
environmental performance (CEP)

Corporate environmental performance is significantly
impacted using renewable energy sources. Businesses may
reduce their environmental impact and support sustain-
able development by switching from energy based on fossil
fuels to energy based on renewable resources (Malik 2020).
Numerous factors, such as reduced emissions of greenhouse
gases, preserving resources, pollution prevention, and pres-
ervation of ecosystems, are impacted by renewable energy
on corporate environmental performance. Reducing green-
house gas emissions is one of the key effects of renewable
energy on company environmental performance. By using
these sustainable energy sources, organizations may drasti-
cally lower their carbon footprint, reduce climate change,
and support global efforts for reducing greenhouse gas
emissions (Raihan 2023b). Furthermore, the use of renew-
able energy helps in resource preservation. Extraction and
usage of fossil fuels degrade the environment significantly
and consume scarce resources. The organizations may pro-
mote the preservation of natural resources like coal, oil, and
natural gas by switching to renewable energy sources and
reducing their dependency on non-renewable resources. In
addition, compared to traditional power generation, renew-
able energy solutions frequently use less water, protecting
this priceless resource. The organizations can ensure that
natural resources are used more sustainably and effectively
by preserving resources via the use of renewable energy
(Nathaniel et al. 2021).

Additionally, the use of renewable energy is essential for
reducing pollution. The burning of fossil fuels for energy
production is a major cause of air pollution and a factor in
smog, acid rain, and a number of respiratory and cardio-
vascular diseases (Munsif et al. 2021). The organizations
may considerably reduce air pollution and enhance air qual-
ity by switching to renewable energy sources from fossil
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fuels. According to Sampantamit et al. (2020), this alteration
assists to the safeguarding of human health and the environ-
ment by diminishing the quantity of harmful pollutants and
particulate matter emitted into the atmosphere. In addition,
Zhang et al. (2021) pointed out that the use of renewable
energy sources significantly reduces the potential for land
and water contamination, as these sources generate minimal
or negligible amounts of hazardous waste. The use of renew-
able energy also promotes ecological preservation (Raihan
2023a). Ecosystem preservation is also necessary to preserve
crucial ecological functions including carbon sequestration
and water filtration. The organizations may help preserve
ecosystems and save biodiversity by switching to renewable
energy. Therefore, the following hypothesis is proposed.

H4 Renewable energy has significant impact on corporate
environmental performance.

Green knowledge (GK) and corporate environmental
performance (CEP)

Green knowledge helps organizations make rational deci-
sions and implement initiatives that promote environmental
sustainability and reduce ecological damage (Vakili et al.
2022). Improved resource management, less environmental
impact, better compliance, and sustainable practice innova-
tions are all benefits of green knowledge. Green knowledge
boosts business environmental performance by improv-
ing resource management (Roscoe et al. 2019). Consid-
ering energy, water, and raw material utilization can help
organizations decrease waste and optimize use. According
to Chien et al. (2022), using green knowledge, organiza-
tions can adopt sustainable procurement, energy efficiency,
recycling, and waste reduction programs. Green knowledge
also helps companies reduce their environmental impact.
Furthermore, Ulucak and Kassouri (2020) highlighted that
understanding how their actions affect the environment helps
organizations implement sustainable practices. According
to Sun et al. (2022), develop pollution control measures,
embrace cleaner production practices, and reduce waste and
emissions. The organizations may significantly reduce their
ecological footprint by using green knowledge to help them
make rational decisions about the technology, materials, and
procedures they use (Ghosh et al. 2022).

According to (Chen et al. 2020), green knowledge also
improves a company’s compliance with environmental
laws and norms. According to Forés (2019), by being
abreast of environmental rules and regulations, companies
can avoid fines and legal issues. Amankwah-Amoah and
Syllias (2020) pointed out that with green information,
organizations can monitor and report their environmental
performance, establish efficient environmental manage-
ment systems, and proactively close compliance gaps.
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Meanwhile, Khatter (2023) asserted that green knowl-
edge drives sustainable technology and practice innova-
tion. Companies with a greater environmental awareness
can recognize innovation opportunities. Green knowledge
stimulates innovation and the creation of new eco-friendly
goods, methods, and technology (Shehzad et al. 2022).
Thus, the following hypothesis is formulated.

H5 The acquisition of green knowledge has a substantial
influence on the environmental performance of corporations.

Corporate social responsibility (CSR) and corporate
environmental performance (CEP)

Corporate environmental performance, which is an impor-
tant element of corporate social responsibility, is particularly
concerned with the impact that an organization’s operations
have on the environment (Ahmad et al. 2021). According to
Xue et al. (2022), the achievement of superior environmental
performance can be attributed to the reduction in resource
consumption, mitigation of pollution, implementation of
efficient waste management practices, and the minimization
of environmental dangers. Nureen et al. (2023) pointed out
that enhancing the environmental performance of a corpo-
ration has been found to have positive effects on various
aspects, including the company’s reputation, stakeholder
trust, adherence to regulatory requirements, and long-term
financial viability. It conforms with the principles of sus-
tainable development and demonstrates an organization’s
commitment to environmental protection (Liu et al. 2021).
According to Suliman et al. (2023), the importance of corpo-
rate environmental performance in upholding social respon-
sibility has become increasingly significant, as it strengthens
the alignment between environmental performance and soci-
etal norms. By incorporating sustainability into their daily
operations, the organizations demonstrate their commitment
to environmental responsibility and improve corporate envi-
ronmental performance (Haldorai et al. 2022).

The organizations may lessen their ecological footprints,
increase resource efficiency, increase environmental aware-
ness, and promote sustainable practices by prioritizing cor-
porate social responsibility and incorporating environmen-
tal issues into their plans (Nureen et al. 2023). Initiatives
that promote corporate social responsibility not only help
the environment but also improve productivity, cut costs,
and long-term sustainability (Barauskaite and Streimikiene
2021). The organizations have the power to transform entire
industries by their actions and help the environment in the
future. Hence, the following hypothesis is proposed.

H6 The influence of corporate social responsibility on com-
pany environmental performance is substantial.

Corporate social responsibility (CSR) as a mediator

Integrating the adoption of renewable energy with more gen-
eral sustainability goals, promoting successful implementa-
tion, and encouraging stakeholder participation, corporate
social responsibility acts as a mediator between renewable
energy and corporate environmental performance (Huan and
Hong 2021). The organizations may improve their environ-
mental performance, show their dedication to sustainability,
and encourage a more sustainable future by incorporating
renewable energy into corporate socially responsible initia-
tives. The organizations may achieve significant and long-
lasting environmental advantages while enacting positive
change both within their operations and externally by com-
bining renewable energy with social responsibility initiatives
(Gawusu et al. 2022).

By encouraging a sense of responsibility, including sus-
tainable practices, and empowering employees, humanis-
tic cultures serve as a mediator between corporate social
responsibility and corporate environmental performance
(Liedong et al. 2022). Corporate socially responsible initia-
tives are likely to support environmental goals and affect
positive change when organizations place a high priority
on humanistic culture. The organizations may improve their
environmental performance, promote sustainability, and
have a positive influence on the environment and society as
a whole by integrating a humanistic culture with corporate
socially responsible initiatives (Raza et al. 2021).

Corporate social responsibility mediates the relationship
between green knowledge and corporate environmental per-
formance by establishing a framework for practical imple-
mentation, promoting the involvement of stakeholders, and
strengthening accountability (Zhou et al. 2023). The organi-
zations may successfully utilize environmental knowledge,
influence positive change, and enhance their environmental
performance by incorporating green knowledge into corpo-
rate social responsibility strategy. The organizations engage
stakeholders, promote transparency, and apply green knowl-
edge into practice through corporate socially responsible
programs, all of which eventually lead to a more sustainable
future (Cezarino et al. 2022).

H7 Corporate social responsibility mediates the relation-
ship between renewable energy and corporate environmental
performance.

H8 Corporate social responsibility mediates the relationship
between humanistic culture and corporate environmental
performance.

H9 Corporate social responsibility mediates the relation-

ship between green knowledge and corporate environmental
performance.
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Environmental sustainability (ES) as a moderator

Environmental sustainability is the process of managing
resources in a way that safeguards the environment for both
current and future generations (Olah et al. 2020). The ability
of future generations to satisfy their own requirements must
be preserved while continuing to address the demands of
the present. Environmental sustainability moderates the rela-
tionship between corporate social responsibility and corpo-
rate environmental performance. According to (Kraus et al.
2020), corporate social responsibility initiatives significantly
improve corporate environmental performance when envi-
ronmental sustainability is high. However, it is important
to note that the influence of corporate social responsibility
on corporate environmental performance may be limited in
cases when environmental sustainability is lacking (Ha et al.
2023). The extent to which corporate socially responsible
efforts are integrated into core business operations is con-
tingent upon the level of environmental sustainability (Yasin
et al. 2023). According to Juma et al. (2023), organizations
have the potential to enhance the beneficial influence of
corporate social responsibility on corporate environmental
performance and drive substantial progress toward a more
sustainable future via the reinforcement of their dedication
to environmental sustainability.

H10 Environmental sustainability moderates the relation-
ship corporate social responsibility and corporate environ-
mental performance.

Methodology

This study employed a quantitative research design centered
on gathering data and conducting statistical analysis to make
inferences and generalizations about the target population.
This design is best suitable to measure variables, examine
relationships among variables, and test hypotheses. Analyz-
ing employee perspectives across diverse sectors such as
Pakistani retail, IT, manufacturing, and service industries
serves as an illustrative case, employing a systematic and
rigorous methodology to comprehend the research issues in
question. Total twenty-seven scale items were used to meas-
ures the responses related to renewable energy, humanistic
culture, green knowledge, corporate social responsibility,
corporate environmental performance, and environmental
sustainability. The data collection in this study was con-
ducted using a five-point Likert scale.

Some of the scale items of the constructs were adopted
and adapted from the previous existing studies but some
of the scale items were developed after discussion with the
knowledge experts in the subject. The study adopted the
six-scale items of green knowledge from (He et al. 2022).
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Three-scale items of corporate environmental performance
adopted from (He et al. 2022) and two-scale items was
adapted from (Latan et al. 2018). Four items of human-
istic culture were adapted from (Kalyar et al. 2013). The
study adapted the four items of corporate social responsi-
bility from (Tien-Shang Lee 2012). Four items of renew-
able energy and four items of environmental sustainability
were developed after in-depth focus group discussion. It was
important to engage in collaborative approach that included
the ideas and viewpoints of competent people in the relevant
field to assure the content validity of the scale items.

This cohort of assistant professors was meticulously cho-
sen based on their qualifications, research experience, and
professional achievements. The focus group session entailed
a structured and facilitated dialogue among the individu-
als who possess expertise in the relevant topic matter. The
objective was to obtain the participants’ perceptions, view-
points, and ideas regarding the design of the scale items.
Engaging in a structured dialogue regarding various major
aspects and factors was crucial in accurately capturing the
construct items. The experts were encouraged to share their
expertise, provide constructive feedback, and suggest poten-
tial additions. The recommendations and insights provided
by the experts were carefully analyzed after the focus group
deliberation. For this, the operationalization of the variables
was considered. The acquired data from the experts were
meticulously analyzed and summarized by the research-
ers, who subsequently formulated the scale items. A pool
of scale items was developed, and external set of reviewers
were contacted to determine the face and content validity
of the items. The content validity is confirmed with little
modification, and finally the scale is considered for a pilot
study. A subset of population based on 61 responses was
contacted to collect the data. Subsequently, the research-
ers proceeded to perform an exploratory factor analysis to
identify any potential concerns pertaining to the scale items.
Hence, the reliability of the scale is achieved, and the scale
items with low factor loadings were removed. Furthermore,
the data was collected from a subset of 66 respondents to
determine the validity of scale items with confirmatory fac-
tor analysis. The results indicated that the scale items dem-
onstrated significant validity, leading to their finalization
for the conclusive data collection. Before proceeding with
further investigation, three items were deemed inappropriate
and subsequently excluded.

The researchers employed the purposive sampling strat-
egy in conducting this investigation. Importantly, the main
goal of purposive sampling is to identify the cases, indi-
viduals, or communities’ best suited to helping you answer
your research question. Hence, the participants are selected
for inclusion in the study using a non-probability sampling
method, whereby individuals are picked based on their
level of acquaintance with or relevance to the topic under



The influence of renewable energy, humanistic culture, and green knowledge on corporate social. ..

investigation. The survey included 430 Pakistani retail, IT,
manufacturing, and service organizations. The respondents
of the study were senior managers, executives, and staff
members who oversaw environmental management and CSR
initiatives with their own organizations. The selected partici-
pants were contacted using a multistage method to collect
data. A list of Pakistani organizations engaged in retail, IT,
manufacturing, and service was initially compiled. Once the
organizations had been selected, the researchers contacted
the human resources department to ask for permission to
collect data from the employees. Following organizational
approval, the researchers visited the chosen organizations
and provided the employees with a survey form. To collect
relevant information on employee perceptions, the survey
questionnaire was carefully designed based on prior research
and expert guidance. The completed surveys were collected
on-site ensuring a high response rate.

The demographic characteristics are given in Table 1. The
survey encompassed a diverse range of organizations from
various industry sectors, including retail, IT, manufacturing,
and service. The distribution of organizations based on size
indicated a mix of medium, small, and large enterprises, all
located in Pakistan. The study specifically targeted individu-
als holding different positions within these organizations,
with a focus on senior managers in retail, executives in IT,
and staff members in manufacturing and service sectors.
In total, the survey garnered responses from 430 individu-
als across these organizations. The education level of the
respondents was varied, with a significant portion holding
master’s degrees, including 40 respondents in retail, 46 in
IT, 65 in manufacturing, and 25 in service. Additionally,
individuals with bachelor’s degrees constituted a substantial
portion of the respondents, with 70 in retail, 54 in IT, 95 in
manufacturing, and 20 in Service. Notably, in the service
sector, a segment of respondents held college degrees (15
individuals). This diverse educational background provides
a comprehensive view of the perceptions and insights of
individuals across different levels of educational attainment
within the surveyed organizations.

Table 1 Demographic characteristics

The data were analyzed using IBM SPSS AMOS soft-
ware. The structural equation modeling (SEM) technique
was used to analyze the study’s direct and indirect effects.
The covariance-based structural equation modeling (CB-
SEM) technique provide researchers the opportunity to
assess the model’s overall fit, investigate relationships
among the variables, and assess the measurement features
of the survey items. According to (Hair et al. 2014), “the
widespread application of CB-SEM has led to numerous
advances that extend the method’s capabilities. Several of
these advances include approaches that enable more com-
plex and comprehensive analysis than with first generation
methods (Shah et al. 2024). Included in these advances is
assessment of mediating effects, moderation, invariance/
equivalence of constructs across multiple groups, and higher
order modeling of constructs.” Furthermore, the number of
variables used, and the variables used for the purpose of
AMOS SEM analysis can be studied using the text output
variable summary. Hence, this study has considered AMOS
for its data analysis.

Results

The study evaluated the measurement model and determined
if the variables accurately reflected the theoretical compo-
nents using these metrics. To confirm research hypothesis,
the study also evaluated the overall goodness-of-fit of the
suggested research model.

Assessment of the measurement model

The AMOS software was used to conduct a confirmatory
factor analysis (CFA) to assess the measurement model. It
was determined whether the factor loadings for each item in
this study were significant. Table 3 shows that all the item’s
factor loadings are greater than the 0.6 cutoff value (Hair
et al. 2016). The metrics CMIN/DF, CFI, NFI, GFI, RMR,
SRMR, and RMSEA were used to evaluate the model’s

Industry sector Organization size Geographic location Respondent position Number of Education level
respondents
Retail Medium Pakistan Senior manager 110 Master’s Degree (40 respondents)
Bachelor’s Degree (70 respondents)
IT Small Pakistan Executive 100 Master’s Degree (46 respondents)
Bachelor’s Degree (54 respondents)
Manufacturing Large Pakistan Staff member 160 Master’s Degree (65 respondents)
Bachelor’s Degree (95 respondents)
Service Large Pakistan Senior manager 60 Master’s Degree (25 respondents)

Bachelor’s Degree (20 respondents)
College (15 respondents)
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overall goodness-of-fit. All the values of these metrics
remained in the recommended range (Bentler 1990; Hu and
Bentler 1998). All the model-fit measure values are shown
in Table 2. Figure 2 displays the measurement model.

Reliability

Cronbach’s alpha (o) and composite reliability (CR) were
used to evaluate the constructs’ reliability. Table 3 shows
that Cronbach’s alpha values for all of the study’s constructs
were greater than the acceptable range of 0.70 (Nunnally
and Bernstein 1994). The composite reliability (CR) values,
which ranged from 0.785 to 0.889, were higher than the rec-
ommended threshold of 0.70 (Hair et al. 2013). The items
used to measure each construct were therefore said to be
reliable and accurate indicators of the underlying construct.

Convergent validity

The average variance extracted (AVE) was used to assess
the convergent validity of the scale items. As indicated in
Table 3, all AVE values were more than the 0.50 cutoff value
(Fornell and Larcker 1981). As a result, the current study
establishes the convergent validity.

Discriminant validity
The Fornell and Larcker Criterion (FLC) (Fornell and

Larcker 1981) and the Heterotrait—-Monotrait (HTMT) Ratio
(Henseler et al. 2015) were used to evaluate the discriminant

Table 2 CFA model Fit indices

Measure Recom- Scores
mended
values
X2/df <3.0% 2.464
CFI >0.90* 0.944
NFI >0.90* 0.936
GFI >0.90* 0.904
RMR <0.08* 0.040
SRMR <0.08* 0.036
RMSEA <0.08* 0.058

X%df: Chi-square/df (CMIN/
DF), CFI: Comparative Fit
Index, NFI: The Normed Fit
Index, GFI: Goodness of fit,
RMR: Root Mean Square
Residual, SRMR: Standardized
Root Mean Square Residual,
RMSEA: Root Mean-Square
Error of Approximation

* %% and *** jndicate the level
of significance at 10%, 5% and
1% level respectively
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validity. When a construct’s square root of AVE is larger
than its correlation with the other constructs in the research,
the Fornell and Larcker criteria for discriminant validity are
accomplished. The results show that FLC has been devel-
oped for each construct. Recent criticism of the Fornell and
Larcker criterion has led to an increase in the usage of the
HTMT ratio, a unique technique for evaluating discriminant
validity. The HTMT matrix values, according to the findings,
were all under the recommended value of 0.90 (Gold et al.
2001). HTMT is therefore established for each construct.
Table 4 shows the HTMT matrix.

Assessment of the structural model

The AMOS structural model was used to test the study
hypotheses. According to Hair et al. (2013), the structural
model has a satisfactory match if the metrics’ values—
CMIN/DF, CFI, NFI, GFI, RMR, SRMR, and RMSEA—are
below the recommended range. Each metric value fits within
the specified range, as indicated in Table 5. The R2 was 63%
for corporate social responsibility and 67% for corporate
environmental performance.

SEM was used in AMOS to evaluate all ten hypotheses.
Table 6 shows that renewable energy has positive impact
on corporate social responsibility (b=0.831, t=6.595,
p<0.001), thus H1 is supported. The humanistic culture
positively influences the corporate social responsibility
(b=0.464, t=5.658, p<0.001), therefore H2 is accepted.
H3 is supported because the results indicate that there is
a positive relationship between green knowledge and cor-
porate social responsibility (b=0.339, t=4.774, p <0.001).
The findings show that renewable energy positively impacts
the corporate environmental performance (b=0.328,
t=7.130, p<0.001). The green knowledge has positive
association with corporate environmental performance
(b=0.562, t=3.697, p <0.001). The results also reveal that
corporate social responsibility positively influences the
corporate environmental performance (b=0.483, t=2.824,
p<0.001). By analyzing all the values in acceptable range,
the results interpret a fair relationship among variables.

Mediation analysis

The study analyzes the mediation effect of corporate social
responsibility between renewable energy and corporate
environmental performance, humanistic culture and cor-
porate environmental performance, and green knowledge
and corporate environmental performance. The findings of
the study reveal that corporate social responsibility posi-
tively mediates the relationship between renewable energy
and corporate environmental performance (f=0.124,
t=5.116, p <0.05), and therefore H7 is accepted. Further-
more, the direct effect of renewable energy on corporate
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Fig.2 The measurement model

environmental performance in the presence of mediator was  relationship between renewable energy and corporate envi-
also found significant (b=0.328, t=7.130, p <0.001). Thus, ronmental performance. The results also demonstrate the
the corporate social responsibility partially mediates the  positive mediating effects of corporate social responsibility
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Table 3 Scale Items, Loadings, Cronbach's Alpha, AVE, and CR

Constructs

Items

Loadings AVE (>0.5) CR (>0.7)

Renewable energy (RE) (a=0.801)

Humanistic culture (HC) (a=0.782)

Green knowledge (GK) (a=0.791)

Corporate social responsibility (CSR) («=0.824)

Corporate environmental performance (CEP)
(x=0.818)

Environmental sustainability (ES) (a=0.812)

My organization invests in the research and
development of cutting-edge renewable energy
technologies

My organization works with regional stakeholders
and local communities to promote and support
renewable energy initiatives

My organization actively endorses and participates
in community based renewable energy projects

My organization works with other organizations to
exchange best practices and jointly promote the
use of renewable energy sources in the sector

My organization shows concern for the needs of
others

My organization resolves conflicts constructively

My organization involves others in decisions affect-
ing them

My organization gives positive rewards to others

“I know green products and services can reduce
negative impact on the environment”

“I know how to implement green practices and
strategies”

“I collect information about environmental issues”

“I appreciate green marketing practices adopted by
business entities”

My organization understands that the economy
operates within, and is limited by, finite ecosys-
tems

My organization takes full responsibility for its
environmental impacts and liabilities

My organization encourages and rewards a corpo-
rate culture that fosters environmental values

My organization encourages to become a socially
responsible organization

“My organization is focused to reduce hazardous
waste”

“My organization is focused to consume fewer
natural resources (such as water and gas)”

“My organization is interested to comply with envi-
ronmental regulation”

“My organization is generating societal benefits”

My organization makes sure that all operations
comply with environmental standards and regula-
tions

My organization frequently performs environmental
audits and evaluations

My organization follows sustainable design con-
cepts and procedures for the development of new
products and services

My organization focus on waste reduction and new
recycling programs

0.826

0.849

0.797

0.720

0.805

0.813
0.783

0.666
0.751

0.833

0.830
0.622

0.792

0.840

0.818

0.816

0.836

0.812

0.740

0.816

0.790

0.838

0.800

0.764

0.639

0.591

0.583

0.666

0.642

0.635

0.876

0.852

0.847

0.889

0.878

0.785

between humanistic culture and corporate environmental
performance (=0.131, t=7.277, p <0.05), and hence H8
is supported. The relationship between green knowledge and
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corporate environmental performance is positively medi-
ated by corporate social responsibility (f=0.129, t=4.607,
p <0.05), thus H9 is accepted. Moreover, the direct effect
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Table4 HTMT
Renewable Humanistic Green Corporate social ~ Corporate environ- Environmen-
energy culture KNOWL- responsibility mental performance  tal sustain-
EDGE ability
Renewable energy
Humanistic culture 0.26
Green knowledge 0.41 0.39
Corporate social responsibility 0.33 0.21 0.22
Corporate environmental performance 0.51 0.28 0.36 0.35
Environmental sustainability 0.31 0.32 0.43 0.47 0.29
Table 5 Structural model fit Measure  Recom- Scores  Of green knowledge on corporate environmental perfor-
indices mended mance in the presence of mediator was also found significant
values (b=0.562,t1=3.697, p <0.001). Hence, the corporate social
X/df <3.0% 2 889 responsibility partially mediates the relationship between
CFI > 0.90% 0.971 green kn(.)wlledge and corporate env1r9nmental performance.
NFL > 0.90% 0.948 The mediation results are presented in Table 6.
GFI >0.90* 0.902 . )
RMR <0.08% 0,056 Moderation analysis
SRMR <0.08%* 0.053 X . .
RMSEA  <0.08% 0.062 The study also assessed how environmental sustainability

Table 6 Hypotheses results

X?/df: Chi-square/df (CMIN/
DF), CFI: Comparative Fit
Index, NFI: The Normed Fit
Index, GFI: Goodness of fit,
RMR: Root Mean Square
Residual, SRMR: Standardized
Root Mean Square Residual,
RMSEA: Root Mean-Square
Error of Approximation

* %% gnd *** indicate the level

of significance at 10%, 5% and
1% level respectively

Hypothesis Estimate S.E C.R P

RE — CSR 0.831 0.126 6.595 HkE
HC — CSR 0.464 0.082 5.658 ook
GK — CEP 0.339 0.071 4.774 wkE
RE — CEP 0.328 0.046 7.130 ook
GK — CEP 0.562 0.152 3.697 ook
CSR — CEP 0.483 0.171 2.824 Hokok
RE — CSR — CEP 0.124 0.024 5.116 Hokok
HC — CSR — CEP 0.131 0.018 7.277 wkE
GK — CSR — CEP 0.129 0.028 4.607 wkE

w#kp <0.001

moderates the relationship between corporate social respon-
sibility and corporate environmental performance. The
results demonstrated that environmental sustainability had
positively and significantly moderating effect on the relation-
ship between corporate social responsibility and corporate
environmental performance (b=0.081, t=2.562, p=0.002),
supporting H10. The moderating hypothesis results are high-
lighted in Fig. 3.

Discussion

In this research, data are collected from different industries
(retail, IT, manufacturing, and services organizations) that
have diverse operational methodologies. Hence, the results
are based on diverse data, not keenly addressing each indus-
try. In this way, the findings of this research are general-
ized for these industries. The results of hypothesis 1 suggest
that there is strong positive relationship between renewable
energy and corporate social responsibility. This would have
important implications for Pakistani organizations striv-
ing to improve their corporate social responsibility initia-
tives. The findings of this hypothesis align with the results
from previous studies. First, organizations may demonstrate
their dedication to sustainability, enhance environmental
performance, involve stakeholders, and perhaps even save
energy costs by incorporating renewable energy programs
(Naz et al. 2022). Additionally, Stocker et al. (2020) dem-
onstrated that by coordinating with national agendas and
regulatory frameworks, organizations may improve their
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Fig. 3 Moderation of environmental sustainability

standing and connections with key stakeholders including
consumers, workers, communities, and government agen-
cies. Meanwhile, Khatter (2023) reported the organizations
can promote ecological preservation and show their com-
mitment to sustainable practices by embracing renewable
energy options, which will ultimately result in cost savings
and enhanced stakeholder relations. The findings of hypoth-
esis 2 confirm that humanistic culture positively impacts the
corporate social responsibility. Pakistani retail, I'T, manufac-
turing, and services organizations may promote the beliefs
and behaviors that support ethical business practices, worker
well-being, stakeholder involvement, and societal welfare by
building a humanistic culture. The findings of this hypoth-
esis are also supported by the discussion of existing studies.
According to Rasoolimanesh et al. (2021), this increases
stakeholder trust, loyalty, and support because these organi-
zations are more likely to be seen as ethical, compassionate,
and socially responsible. Furthermore, incorporating CSR
practices successfully and promoting a humanistic culture
may be accomplished by organizations with the help of
these results, which will eventually encourage sustainable
development and have a positive effect on society (Liedong
et al. 2022). The findings of hypothesis 3 support the rela-
tionship between green knowledge and corporate social
responsibility. The organizations in Pakistan may enhance
their environmental performance, develop innovative sus-
tainable practices, maintain regulatory compliance, and sat-
isfy stakeholder expectations by obtaining and using green
knowledge. The findings of existing studies also support this
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hypothesis. According to Islam et al. (2021), it improves
reputation and increases stakeholder satisfaction, all of
which have an advantageous impact on the environment. The
effective execution of CSR initiatives may be facilitated by
organizations’ developing an environmental awareness cul-
ture, investing in sustainable practices, and utilizing green
knowledge (Shah et al. 2021).

The findings of hypothesis 4 affirm that renewable energy
has significant positive impact on corporate environmen-
tal performance. Pakistani organizations may lower their
greenhouse gas emissions, improve energy efficiency, save
resources, maintain biodiversity, and comply with stake-
holder demands for environmental responsibility by invest-
ing in renewable energy approaches. The findings of existing
studies also support this hypothesis. In accordance, scholars
highlighted that by incorporating renewable energy sources,
enhancing energy management procedures, and constantly
enhancing their environmental performance, organizations
may help create a more sustainable future (Khan et al. 2020).
The results of hypothesis 5 suggest that green knowledge
has direct and positive impact on corporate environmental
performance. Understanding these results may help organi-
zations create an atmosphere where people care about the
environment, engage in training and education on sustain-
able practices, and use green knowledge to improve environ-
mental performance and promote sustainable growth (Bis-
was et al. 2022). The findings of existing studies also support
this hypothesis. Shahzad et al. (2021) demonstrated that
green knowledge-driven strategy is in line with the ultimate
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objective of sustainable development as it promotes envi-
ronmental preservation while also enhancing stakeholder
satisfaction and organizational reputation. The findings of
hypothesis 6 confirm that corporate social responsibility
positively influences the corporate environmental perfor-
mance. The findings of existing studies also support this
hypothesis. According to Ashraf et al. (2022), it is crucial
to remember that this hypothesis’ acceptability is predicated
on empirical data that is particular to Pakistani retail, IT,
manufacturing, and services organizations. Due to varying
social, economic, and regulatory circumstances, the context
of each nation or area may differ (Breuer et al. 2019). How-
ever, the fact that this hypothesis has been accepted shows
that Pakistani organizations are able to prosper by using
CSR practices to enhance their environmental performance.

Hypothesis 7 validates that the positive mediation of cor-
porate social responsibility exists in the relationship between
renewable energy and corporate environmental performance.
The findings of existing studies also support this hypothesis.
Hussain et al. (2022) discussed that Pakistani organizations
may improve their environmental performance, engage
stakeholders, and support sustainable development in Paki-
stan by putting a strong emphasis on CSR and successfully
communicating renewable energy initiatives. The results
demonstrate that hypothesis 8 corporates social responsibil-
ity mediates the relationship between humanistic culture and
corporate environmental performance is accepted. Under-
standing these results may help businesses create complete
CSR plans, foster a humanistic culture, and use that culture
to maximize the environmental advantages of their projects
(Cheema et al. 2020). The findings of Liedong et al. (2022)
also support this hypothesis. The findings of hypothesis 9
affirms that the link between green knowledge, CSR, and
environmental performance in this context may have been
impacted by the unique sociocultural, economic, and insti-
tutional aspects prevalent in Pakistan. The findings of Abbas
(2020) also support this hypothesis. The organizations that
actively participate in CSR programs are more likely to use
their green knowledge wisely and produce favorable envi-
ronmental results (Long et al. 2023). The results of hypoth-
esis 10 suggest that the impacts of CSR on environmental
performance are more likely to be stronger for organizations
that priorities and incorporate environmental sustainability
into their operations. The results underline how crucial it is
to take environmental sustainability into account as a moder-
ating variable while analyzing the relationship between CSR
and environmental performance in Pakistani organizations.
The findings of existing studies also support this hypoth-
esis. According to Qalati et al. (2021), when the organi-
zations that priorities CSR programs and actively engage
stakeholders in their use of renewable energy and human-
istic culture are likely to see improvements in their envi-
ronmental performance. This finding supports the idea that

social responsibility acts as a link between environmentally
responsible behavior and sustainable practices (Murad et al.
2022a, b; Murad et al. 2022a, b). The study concludes that
renewable energy, humanistic culture, and green knowledge
are important factors to influence corporate social respon-
sibility and corporate environmental performance in the
context of Pakistani retail, IT, manufacturing, and services
organizations.

Conclusion

This study addresses both practical and theoretical chal-
lenges by examining the complex interrelationships among
renewable energy, humanistic culture, green knowledge, cor-
porate social responsibility (CSR), and corporate environ-
mental performance within the specific context of Pakistani
retail, IT, manufacturing, and services organizations. The
research not only provides solutions to practical issues but
also contributes to theoretical advancements.

Moreover, the conducted research has yielded significant
findings that are poised to profoundly impact the future initi-
atives of these organizations in terms of sustainability, stake-
holder engagement, and social impact. Importantly, the study
acknowledges the influence of unique social, economic, and
institutional factors on the interplay between these variables
within the specific setting of Pakistani organizations.

The findings underscore the importance of adopting
tailored strategies and interventions that consider the dis-
tinctive attributes of the region. Additionally, the research
emphasizes the role of environmental sustainability as a
moderating factor, illustrating how organizations incorpo-
rating sustainability into their routine activities can enhance
the positive effects of CSR on environmental performance.

The findings of this study carry substantial ramifications
for organizations in Pakistan. The interconnections seen
between renewable energy, humanistic culture, green knowl-
edge, CSR, and environmental performance offer a custom-
ized trajectory for development within a nation characterized
by unique sociocultural and legal contexts. The findings of
this study underscore the potential for businesses to leverage
renewable energy sources to achieve cost-effectiveness in a
sustainable manner. Additionally, it emphasizes the impor-
tance of fostering humanistic cultures inside organizations
to promote moral behavior and establish trust among stake-
holders. Furthermore, it suggests that businesses can harness
green expertise to drive the development and implementa-
tion of sustainable practices. The study’s results provide val-
uable insights for Pakistani organizations aiming to achieve
long-term sustainability. These insights can help organiza-
tions align their strategies with national priorities and meet
the expectations of stakeholders. Additionally, the find-
ings highlight the importance of accountability, reputation
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management, and minimizing ecological effect in pursuing
sustainability goals.

Implications
Theoretical implications

The findings of this research have several theoretical impli-
cations that contribute to the current body of knowledge
on renewable energy, humanistic culture, green knowledge,
corporate social responsibility, and corporate environmental
performance. First, this study contributed to knowledge that
organizations ought to actively participate in information
dissemination and training initiatives aimed at enhancing the
knowledge and consciousness of environmentally sustain-
able practices among their staff members. Furthermore, this
study contributed to the literature that firms should prioritize
the adoption and integration of renewable energy technolo-
gies within their operations. Enhanced corporate environ-
mental performance can be expected when organizations
cultivate their internal sustainability capabilities and compe-
tence. Third, this study reported CSR serves as a mechanism
for facilitating the transformation of sustainability initiatives
undertaken by firms into tangible environmental enhance-
ments. In accordance, this study highlighted CSR practices
serve as a crucial connection between the acquisition of
green information, implementation of renewable energy
projects, and the subsequent enhancement of environmen-
tal performance. Meanwhile, this linkage significantly rein-
forces their collective impact on sustainability. This study
examines the impact of environmental sustainability on the
relationship between CSR and environmental performance.
This implies that for optimal environmental outcomes, firms
should align their CSR initiatives with overarching sustain-
ability objectives.

Meanwhile, this study provides insights into the specific
setting of manufacturing, services, retail, and IT organiza-
tions in Pakistan. To facilitate the integration of renewable
energy, green knowledge, CSR, and environmental sustain-
ability practices, it is imperative to comprehend the distinct
characteristics and challenges associated with these sectors.
Importantly, the research contributes to the existing litera-
ture on sustainability in developing nations and offers theo-
retical insights that may inform future inquiries in related
disciplines. The research underscores the significance of
comprehending environmental concerns to foster sustain-
able behaviors. To enhance employees’ understanding and
proficiency in green technologies and practices, it is rec-
ommended that organizations prioritize the acquisition of
knowledge. The findings of this study have significant impli-
cations for HR policy and training programs. Specifically, it
is recommended that these programs focus on the cultivation
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of employee sustainability competencies to promote environ-
mentally friendly behaviors inside organizations.

Practical implications

In accordance with its theoretical implications, this study
has some practical implications for organizations operat-
ing within Pakistan’s retail, IT, manufacturing, and ser-
vices sectors can enhance their sustainability practices and
environmental performance. First, the organizations should
prioritize investments in renewable energy sources such as
solar, wind, and hydropower. To accomplish this objective,
it is imperative to conduct comprehensive feasibility studies
aimed at identifying feasible options for renewable energy
sources and subsequently incorporating them into current
operational frameworks. Moreover, the organizations have
the potential to reduce their reliance on fossil fuels, decrease
their carbon emissions, and make a positive contribution
toward a cleaner and more sustainable energy portfolio by
transitioning to renewable energy sources. Meanwhile, the
organizations ought to foster a corporate environment that
promotes the cultivation of ecological knowledge and con-
sciousness among their workforces. Accordingly, the train-
ing programs, workshops, and seminars focused on eco-
friendly technologies, energy efficiency, waste management,
and sustainability practices have the potential to contribute
toward the attainment of this objective. Also, the organiza-
tions can foster environmentally conscious behaviors and
cultivate a collective dedication to sustainability through the
enhancement of employees’ understanding of eco-friendly
practices. Organizations have the potential to effectively
translate their sustainability commitments into quantifiable
environmental advantages through the integration of CSR
practices into their routine operations.

In accordance, it is imperative for Pakistani organizations
to establish robust monitoring systems to effectively over-
see their environmental performance and progress toward
sustainability objectives. This involves regular monitoring
of significant environmental indicators, such as energy con-
sumption, waste generation, and carbon emissions. Organi-
zations can identify specific areas in need of improvement,
set objectives, and develop strategies to mitigate environ-
mental impacts through the collection of accurate data. It
is recommended that organizations develop comprehen-
sive sustainability frameworks that integrate these vari-
ous components into a cohesive and integrated plan. The
implementation of sustainability initiatives necessitates the
formulation of well-defined sustainability objectives, the
development of strategic action plans, and the allocation of
financial resources to facilitate the execution of sustainabil-
ity projects within the organizational framework. Finally,
this study highlighted that organizations should prioritize
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the assurance of compliance with environmental laws and
regulations set forth by competent authorities.

Limitations and future research

This study has several important findings; however, there
are certain limitations that should be noticed. The study’s
initial focus was on particular sectors in Pakistan, includ-
ing retail, IT, manufacturing, and services. As a result, the
findings’ applicability to other sectors or geographical areas
can be restricted. To increase the external validity of the
findings, future research should consider a more varied sam-
ple that covers a larger range of sectors and geographical
regions. Second, the self-reported data used in this study
was obtained using structured questionnaires. Social desir-
ability bias and common method bias are potential risks of
this approach. Future studies might use objective metrics or
mixed-methods approaches to collect more thorough and
trustworthy information on the use of renewable energy,
humanistic culture, green knowledge, CSR practices, and
environmental performance. The study used a quantita-
tive study; however, to learn more about the processes
through which green knowledge, CSR practices, and renew-
able energy affect environmental performance, qualitative
research methods like focus groups and interviews can be
used. The study employed a cross-sectional design; however,
the long-term impacts of the adoption of renewable energy,
green awareness, and CSR on environmental performance
may be investigated through longitudinal research.
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