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ABSTRACT

The UN Sustainable Development Goals (SDGs) emphasize moving the manufacturing sector towards adopting
environmentally friendly practices. Manufacturing industries play a critical role in the economic growth of a
country; however, they are also associated with directly affecting the environment. Due to limited resources,
shifting towards sustainable practices is difficult. The current study examines the effects of green marketing (GM)
practices through eco-innovation (EI) to improve the sustainable performance of Pakistan’s manufacturing in-
dustries. Furthermore, this study also intends to test the moderating effect of circular economy practices on the
direct relationship between green market practices and eco-innovation. Responses from 201 professionals
working in manufacturing industries were gathered and subjected to structural equation modeling (SEM)
analysis to investigate the direct and indirect relationships between the variables in the conceptual model. The
results indicate that the green market and eco-innovation have a noteworthy direct impact on SP. Nevertheless,
green marketing practices favorably affect sustainable performance by mediating eco-innovation and the positive
moderating role of circular economy practices. The current study is relevant for advising managers and poli-
cymakers about the potential advantages of supporting sustainable solutions.

Introduction

The global transition towards sustainability is undeniably happening
at an unprecedented rate across diverse sectors worldwide. There is
widespread agreement among scientists and society that there is an
immediate and crucial requirement for a “Great Transformation” toward
sustainability and ethical practices to preserve the living conditions of
our planet (Algaralleh, 2024; Makpotche et al., 2024; Zhong et al.,
2024). The textile, apparel, and fashion industries are currently
observing sustainability trends and gaps that point to a shift in adopting
more environmentally friendly processes (Abbate et al., 2023). The UN
2030 Agenda for Sustainable Development has drawn much global
concern from businesses (NU. CEPAL, 2019). This underscores the
critical importance of safeguarding limited resources, preventing
pollution, and ensuring no one experiences hunger or poverty. The UN’s
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sustainable agenda promotes the Triple Bottom Line idea (People, Plant,
Profit) to achieve profitable growth (Alqaralleh, 2024; Singh & Srivas-
tava, 2021). This characteristic has driven several multinational cor-
porations to pursue sustainable development initiatives according to the
UN agenda, including green practices, e.g., green investment, green
energy, green innovation, and climate policies (Shan et al., 2023; Su
et al., 2024; Umar et al., 2024). However, the industrial sector has only
demonstrated a minimal level of global engagement in these kinds of
initiatives. Businesses that place a high priority on sustainability have
had to switch from conventional to innovative business models in order
to conserve energy, lessen pollution and resource depletion, and achieve
social, environmental, and financial advantages (Adnan et al., 2024;
Rodriguez-Espindola et al., 2022). To attain long-term well-being, sus-
tainability encompasses economic, social, and environmental aspects, i.
e., the triple bottom line. On the other hand, the circular economy is a
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subset of sustainability that aims to maximize resources and reduce
waste through practices like recycling and reusing. It aims to optimize
resource value and build closed-loop systems. Under sustainability,
businesses increasingly emphasize green practices, innovation, and the
circular economy to achieve sustainable development, competitive
advantage, and environmental efficiencies (Rehman et al., 2022; Xu
et al., 2024).

Green management techniques, like green marketing, are all-
encompassing processes that entail recognizing, foreseeing, and
meeting societal and consumer needs in a sustainable and lucrative
manner. It is the promotion of goods that are considered safe for the
environment. It arose in response to people’s growing concern about the
state of the environment and how it affects the well-being of society
(Kaur et al., 2022). This evolution is a purposeful reaction to the shifting
dynamics of consumer behavior, where environmental factors influence
more purchases. The growing awareness of the Sustainable Develop-
ment Goals (SDGs) has dissatisfied consumers with companies that
declare themselves environmentally conscious (Manju & Latha, 2023).
Green marketing significantly influences consumers’ environmental
knowledge and preferences. The critical components of green market-
ing, such as eco-labeling and creating eco-friendly products and solu-
tions, significantly and favorably influence consumers’ perceptions
about the environment. Environmental concerns and beliefs substan-
tially and favorably impact consumer attitudes toward the environment
(Ho et al., 2021).

At its core, green marketing is a strategic communication method
that effectively incorporates sustainability into all aspects of a brand’s
marketing. It goes beyond a simple green logo or a tag indicating
recycled packaging, encompassing a thorough incorporation of envi-
ronmentally friendly methods across the entire supply chain, product
lifespan, and corporate values. Businesses implementing green market-
ing strategies integrate sustainability into their operations by sustain-
ably procuring raw materials and using energy-efficient production
processes (Kaur et al., 2022). Beyond environmental credentials, green
marketing connects with consumers who want significance in their
choices. It builds brand loyalty and environmental responsibility by
turning transactions into positive stories. In today’s age of social media
and rapid globalization, green marketing helps businesses communicate
their sustainability efforts. As businesses struggle with sustainability,
green marketing emerges as a vital approach for survival and success,
fostering trust and responsibility that ultimately fortify the
brand-consumer connection. It turns sustainability from a corporate
requirement to a strategic benefit, turning firms into agents of sound
change and demonstrating a commitment to a sustainable future aligned
with eco-conscious society (Singh & Pandey, 2012). This mutually
beneficial relationship between enterprises and environmentally
conscious consumers drives the narrative toward the domain of
eco-innovation (EI).

Eco-innovation (EI), as per its definition, refers to an innovation that
endeavors to achieve significant and measurable advancements towards
sustainable development. We achieve this by either mitigating negative
impacts on the natural environment or by achieving enhanced efficiency
and responsible material utilization. Eco-innovation includes green
technologies, operations, structures, and services and the foreseen and
unexpected environmental implications of innovation (Jo et al., 2015).
Eco-innovation is a solution to the societal challenge of balancing pre-
sent demands while protecting the capacity of future generations to
fulfill their fundamental requirements. Similarly, circular economy
practices emphasize various approaches and objectives to achieve sus-
tainable development. Additionally, it suggests ways to provide benefits
for consumers, community members, and other stakeholders
(Padilla-Rivera et al., 2020). Circular economy foundation research has
increased in recent years, which has led national governments, aca-
demics, and enterprises worldwide to adopt it (Prieto-Sandoval et al.,
2018). The circular economy has become a sustainable policy tool. Many
businesses follow the "Take, Make, and Dispose" paradigm. This includes
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raw material acquisition, product conversion, and end-user distribution.
The product’s lifecycle ends with consumer disposal, creating waste.
Circular economy provides new business models to transform linear
economies, characterized by the "take, make, dispose" paradigm, into
circular economies with closed loops (Zhu et al., 2019). Circular mate-
rials can reduce energy and unprocessed material use while creating
new economic opportunities (Korhonen et al., 2018). Researchers also
assert that the relationship between sustainability and circular economy
(CE) may be enhanced via environmental impact (Liu et al., 2019).

Pakistan’s manufacturing industry faces significant challenges due to
its negative environmental, economic, and social impacts. Excessive
resource consumption, pollution, and waste generation negatively
complement the industry’s vital role in the country’s economy,
contributing to environmental degradation (Rasheed et al., 2023).
Regarding the benefits the industry can yield in the economic field, its
unsustainable practices lead to inefficiencies, high operational costs,
and an inability to compete in global markets. Health hazards, unfair
and poor working conditions, and low quality of life for locals are some
of the effects of the industry on the social fabric. To address these issues,
there is a pressing need to explore strategies that can enhance the sus-
tainable performance of Pakistan’s manufacturing sector. Green mar-
keting (GM), circular economy (CE), and eco-innovation (EI) are
emerging as crucial factors that could drive this transformation.
Particularly, GM practices have the potential to directly influence sus-
tainability practices by promoting environmentally friendly products
and processes (Supaat et al., 2020). Circular economy and
eco-innovation can intervene in this association by fostering resource
efficiency, waste reduction, and innovative solutions that support
long-term sustainability.

This research intends to empirically analyze GM’s influence on
Pakistan’s manufacturing industry’s environmental, economic, and so-
cial performance, considering the mediating roles of eco-innovation.
The study aims to offer insights into integrating sustainable practices
into the manufacturing industry, thereby enhancing Pakistan’s socio-
economic and environmental performance. In previous research, many
authors have discussed the close correlation between eco-innovation,
circular economy, and sustainable performance. However, there is not
enough literature showing the influence of green marketing on sus-
tainable performance through implementing eco-innovation and the
moderating effect of circular economy practices between green mar-
keting and circular economy. The study aims to fill the existing knowl-
edge gap and advance both theoretical and practical aspects by
investigating the following research questions:

RQ1. Do green marketing practices have a significant direct impact on
sustainable performance indicators?

RQ2. Does adopting eco-innovation mediate the relationship between green
marketing practices and sustainable industrial performance?

RQ3. Does adopting circular economy practices moderate the direct rela-
tionship between green marketing practices and Eco-Innovation?

To address the abovementioned questions, the study uses quantita-
tive methods to fulfill its research objectives, deriving relevant conclu-
sions from empirical data. The study aims to provide significant insights
that extend beyond academic frameworks and have practical relevance
for companies operating in Pakistan through surveys and statistical
analysis. This examination acknowledges that commerce propels a na-
tion’s environmental, economic, and social stability. Next, we structure
this research as follows: The following section describes the theoretical
framework and the theoretical model’s foundational principles. The
following part encompasses research methodologies, survey architec-
ture, and research metrics, followed by a discussion of the findings from
this empirical investigation. We examine the theoretical and adminis-
trative constraints, as well as potential avenues for future study.
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Literature review

In past years, research on green marketing (GM), eco-innovation
(ED), circular economy (CE), and sustainability has focused more on
developed nations. Different studies have indicated that the strategies
included in implementing green marketing positively influence con-
sumer behavior and corporate sustainability, contributing to environ-
mental awareness and creating a robust framework (Jia et al., 2023;
Shabbir et al., 2020). Literature also suggested that green products and
placement, which are green marketing practices, significantly enhance
the environmental performance within the food industries (Braik et al.,
2023). Research has widely explored the role of eco-innovation in
enhancing industrial sustainable performance by creating new products
and processes that reduce environmental impacts (Afshari et al., 2020;
Hermawan et al., 2023). Similarly, another study has emphasized the
need for technological innovation in facilitating the adoption of circular
economy practices (Liu et al., 2019).

Recent studies indicate that while green marketing is gaining
attention globally, its specific impact in the context of developing
countries remains underexplored. A study on the pharmaceutical in-
dustry in Pakistan revealed that sustainable competitive advantage
through green marketing orientation (GMO), significantly influences
business performance. This suggests that green marketing can signifi-
cantly enhance business outcomes in developing economies, but further
comprehensive studies are necessary to comprehend its broader impli-
cations, particularly concerning eco-innovation and circular economy
practices (Shaukat & Ming, 2022). Another study in the Pakistani
context examined the effects of green packaging and branding, pricing,
green product premiums, eco-labeling, environmental concerns, and
beliefs on consumer behavior (Nazir et al., 2024). Similarly, another
effort has been made to unveil the sustainable path by exploring green
marketing in Pakistan’s electronic, apparel, and cosmetic industries
(Shafiq et al., 2023). This emphasizes the potential for green marketing
to influence sustainable practices, although the studies did not specif-
ically address eco-innovation or circular economy.

Most existing studies focus on developed countries, leaving a gap in
understanding how green marketing, eco-innovation, and circular
economy interact in developing economies where the challenges and
opportunities may differ significantly. Pakistan’s socioeconomic condi-
tions, including its industrial landscape and consumer behavior, neces-
sitate tailored research to assess how green marketing can effectively
drive sustainable practices through eco-innovation and circular econ-
omy. Understanding these dynamics could inform policymakers and
business leaders in Pakistan to create frameworks that support sustain-
able development through effective marketing strategies.

Role of green marketing

Green marketing promotes environmentally responsible products
and practices, which has become critical in shaping consumer percep-
tions and driving corporate strategies. Scholars (e.g., Ismail, 2022;
Nguyen-Viet, 2022) have explored its impact on consumer behavior,
green brand equity dimensions, and the overall integration of sustain-
ability into business models. At the same time, eco-innovation (EI) in-
volves generating novel concepts, practices, products, and processes to
address ecological concerns and achieve sustainability goals.
Eco-innovation (EI) products aim to create improved goods and services
that utilize less depleting resources, avoid harmful materials, and limit
the use of renewable resources that the planet cannot naturally replenish
(Albino et al., 2009). Eco-innovation in products is a crucial and viable
form of market innovation. Green marketing establishes a link, while
eco-innovation is the practical expression of dedication, compelling in-
dustries to adopt transformative, environmentally responsible solutions.
In a context where sustainability is not only a trendy term but a crucial
strategic necessity, businesses that promote both green marketing and
eco-innovation go beyond being mere suppliers—they become leaders of
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beneficial transformation, charting a path towards a sustainable future
that aligns with the changing values of our socially responsible society
(Nyagadza, 2021).

Several studies and articles support the interconnectedness of green
marketing and eco-innovation. For instance, a study on green supply
chain management highlights the connection between green products,
green marketing, and the concept of Green Supply Chain Management
(GSCM), which aims to promote green products in the market with
significant future potential, considering the increasing customer
awareness of eco-friendly products and evolving lifestyles. Sarkar
(2012) conducted an assessment of the factors that influence consumer
behavior towards green marketing and eco-friendly products. It high-
lights the rise of green marketing and the emphasis on eco-friendly items
for consumers and manufacturers, which leads to product innovation.
Ahmed and Prabhakar (2023) delved into the adoption process of
low-involvement EI, emphasizing the impact of green consumption on EI
adoption, influenced by the perception of its technological and symbolic
dimensions, social pressure, and social conspicuousness (Chavez et al.,
2023). These findings underscore the importance of green marketing in
driving EI and the need for effective marketing strategies to promote
low-involvement EI. A study on green marketing strategies for the sus-
tainability development of firms’ performance in Malaysia, emphasizes
the connection between green marketing strategies and environmental
culture, eco-orientation, green promotion, green innovation, and
corporate social responsibility towards the green economy (Supaat et al.,
2020). In conclusion, research points to a close relationship between
eco-innovation and green marketing, with the former driving significant
modifications to manufacturing procedures, product designs, and gen-
eral company operations. At the same time, the latter promotes sus-
tainability across industries. As a result, the following hypotheses are
generated:

H1. Green Marketing Practices have a positive influence on Ecological
Innovation

Role of eco-innovation

Studies have found that Eco-innovation (EI) positively influences a
company’s long-term performance across social, economic, and envi-
ronmental dimensions. Costantini et al. (2017) demonstrated that
eco-innovation generates both direct and indirect benefits that
contribute to minimizing environmental stress. Direct benefits include
reduced resource consumption and waste, leading to cost savings and
improved efficiency. Indirectly, eco-innovation enhances a company’s
reputation and compliance with environmental regulations, which can
attract environmentally conscious customers and investors. Research on
European Union states further supports the positive impact of
eco-innovation on economic and environmental performance
(Maciulyté-Sniukiené & Sekhniashvili, 2021). The study suggests that
countries embracing eco-innovation practices tend to experience sus-
tainable economic growth while mitigating adverse environmental im-
pacts. This dual outcome underscores the role of eco-innovation in
fostering a balanced approach to development where economic progress
does not come at the expense of environmental health. Yurdakul and
Kazan (2020) further investigated the impact of eco-innovation on
businesses’ financial and environmental performance, revealing that
eco-innovative practices can drive profitability by reducing costs and
improving market competitiveness. However, not all studies found
uniformly positive results. Sezen and Cankaya (2013) explored the
relationship between eco-innovation, green manufacturing, and corpo-
rate sustainability performance, discovering that eco-product innova-
tion had no significant effect on economic, environmental, or social
performance. This suggests that eco-innovation effectiveness may
depend on factors such as industry type, implementation strategy, and
the specific nature of the innovations. While eco-innovation generally
enhances long-term corporate performance, its impact may vary based
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on contextual factors. As a result, hypotheses are generated:
Eco-innovation positively impacts the environmental performance of
firms.

H3. Eco-innovation positively impacts the economic performance of
firms.

H4. Eco-innovation positively impacts the social performance of firms.

Eco-Innovation, green marketing and sustainable performances

Muntean and Stremtan (2008) recognized green marketing as inte-
grating environmental considerations into product development and
marketing strategies as a key driver in improving both environmental
performance and corporate reputation. Building on this concept, sub-
sequent studies have explored the structural dynamics of corporate
green strategies, highlighting the critical role of innovative green mar-
keting techniques in conjunction with supply chain management to
enhance environmental performance (Roh et al., 2022). This synergy
suggests that companies adopting creative green practices can achieve
more efficient and sustainable outcomes across their operations.
Empirical research has further identified the mediating role of
eco-innovation (EI) in promoting sustainable performance within
manufacturing enterprises. Sarfraz et al. (2022) provided evidence of a
significant association between innovative capacities, green process
innovation, and sustainable performance. Notably, green product
innovation emerged as a critical intermediary within this complex
interaction, emphasizing its role in bridging innovative efforts and
tangible, sustainable outcomes.

Additionally, studies examining the mediating influence of eco-
innovation have revealed its transformative impact on the corporate
sector. Ali et al. (2023) demonstrated that green innovation serves as a
positive mediator in the relationship between CEO tournament in-
centives and environmental performance. This mediation effect is
closely linked with environmental reporting practices and CEO in-
centives, underscoring the importance of integrating eco-innovation
into corporate governance. Collectively, these findings enrich the un-
derstanding of the interconnectedness between eco-innovation, green
marketing, and sustainable corporate performance (Wang et al., 2024).
They offer valuable insights for firms navigating the sustainability
landscape, highlighting both theoretical implications and practical
strategies for achieving long-term sustainability goals. We can, there-
fore, propose the following hypotheses:

H5. Eco-innovation mediates the relationship between GM and the
environmental performance of firms.

H6. Eco-innovation mediates the relationship between GM and the
economic performance of firms.

H7. Eco-innovation mediates the relationship between GM and the
social performance of firms.

Moderating role of circular economy

Circular economy practices are crucial to the success of
manufacturing organizations because of their importance in the use-
phase of resources and energy, production of byproducts, impact on
employment, and GDP (Lieder & Rashid, 2016). The fundamental tenet
of the circular economy is to recover the value of physical products
through restoration and reuse. This strategy may enhance energy re-
covery and recycling systems in an environmentally and financially
beneficial way (Ashby, 2018). According to a new study, adopting cir-
cular practices can be a practical strategy for reducing the damaging
effects of globalization and industrialization on the environment (Khan
et al., 2021). Circular Economy (CE) knowledge is fundamental to
reviving eco-innovative processes since it promotes reuse, sharing,
repair, refurbishment, remanufacturing, and recycling. This method
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seeks to minimize resource input by creating a closed-loop system while
lowering waste, pollution, and emissions (Ghisellini & Ulgiati, 2020).
According to Tsai and Liao (2017), an organization’s strategic knowl-
edge base significantly impacts how much eco-innovation it adopts.
Employees who are well-versed in the circular economy (CE) are more
likely to perceive the company as committed to producing sustainable
results. Several studies have employed circular economy practices as a
moderator, including one by Erdiaw-Kwasie et al. (2023), which in-
vestigates organizational-level institutional contextual and strategic
aspects (IF, CF, and SF). It then assesses how these factors affect the
adoption of circular economy (CE) practices and the supply of sustain-
able services. Additionally, the study explores how organizational
characteristics, moderated by knowledge of the circular economy, in-
fluence the adoption of circular economy practices, providing crucial
insights into the intricacies of sustainable service delivery in Ghana’s
service sector. Another study investigates the impact of big data-driven
supply chain management (BDSCM) on sustainable supply chain man-
agement (SSCM) and its role in enhancing the sustainable corporate
performance (SCP) of small and medium-sized businesses (SMEs) in
developing nations such as Vietnam. Furthermore, the study investigates
if Circular Economy Thinking Application (CETA) can moderate the
association between BDSCM and SSCM (Le, 2022). Similar to this, re-
searchers have used moderation analysis to examine the effects of
several factors on sustainable service provision within the circular
economy (Erdiaw-Kwasie et al., 2023), organizational competitiveness
(Razvan & Corbos, 2022), and cost performance (Chavez et al., 2023).
The following hypotheses are generated:

H8. The positive relationship between GM and EI will be stronger
when CE practices are implemented in organizations.

Fig. 1 below displays the study’s framework drawn from previous
academic research. The assessment of the literature and the scope of
future work specifically for developing economies led to the discovery of
these four major factors: green marketing, eco-innovation, circular
economy practices, and sustainable performance. These four significant
factors stood out from the rest as influencers for manufacturing firms in
developing nations. By emphasizing the social benefits and the influence
of others on adopting green behaviors, marketers can target consumers
and facilitate the transition toward more sustainable consumption
patterns.

Methodology
Survey design and data collection

In terms of data collection, the focus of this study was Pakistani In-
dustries, which are primarily involved in the manufacturing and service
sectors. The working professionals of selected large manufacturing in-
dustries were recruited to give responses on perceptions of chosen var-
iables. The questionnaire was initially tested with a sample size of 15
participants: 12 working in the manufacturing sector and three from
academic backgrounds. Essential adjustments were made before the
survey was made accessible online, ensuring the instrument’s accuracy
and effectiveness for data collection. The final survey contained 28
questions, including demographic questions. The survey consisted of 5
sections: demographics, green marketing practices, ecological innova-
tion, circular economy practices, and the manufacturing industry’s
sustainable performances based on the triple bottom line. Every one of
the questions needed a response on the Likert Scale, meaning that re-
spondents had to indicate how much they agreed or disagreed with the
statement on a scale ranging from 1 to 7, with 1 indicating “Strongly
Disagree” and 7 indicating “Strongly Agree”. Data collection was con-
ducted in five distinct sections to mitigate standard method bias,
following the approach (Podsakoff et al., 2003). Respondents were
asked random questions interspersed between sections to further control
for common method bias, which was not included in the subsequent
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Fig. 1. Conceptual framework.

analysis (Junaid et al., 2024; MacKenzie & Podsakoff, 2012).

Contacting manufacturing and services sector employees was mainly
achieved through the LinkedIn professional platform and professional
references. The survey was initially distributed to 400 professionals
involved in lean and industry 4.0 production processes in Pakistani
manufacturing industries. To validate the sample size computation,
Soper’s insights were incorporated into the study (Soper, 2023).
Accordingly, the optimal sample size was recommended to be 150, with
an effect size of 0.3, statistical power of 0.80, 6 total latent variables
with a total of 28 observed variables, and lastly, 0.05 as Type-I error.
From the data analysis perspective, the 200-sample size was sufficient
for this study. Out of the 400 distributed surveys, 252 full-time pro-
fessionals from diverse manufacturing organizations across various re-
gions of Pakistan participated in our study, yielding a response rate of
62%. After undertaking necessary data cleaning procedures, including
addressing missing data and conducting reliability checks, 51 responses
were discarded. Consequently, 201 responses were deemed suitable and
finalized for data analysis. The employee profile was assessed based on
their hierarchical level and experience over the years. The working in-
dustry was assessed based on the firm’s size of employees. The respon-
dent data can be seen in Table 1:

Measures

Variable measurements were derived from previous research. The
demographics part aimed to identify the qualifications, experience, and
expertise of the survey participants, along with industry type, whether
the industry is sustainable, and whether the employees get incentives for
adopting Circular Economy Practices in their daily tasks. Then, the 8
Green Marketing questions, which consisted of green marketing prac-
tices, i.e., collaborating with eco-friendly partners, utilizing eco-labels
on packaging, promoting environmental awareness across operations,
strategically cultivating a green image through marketing, implement-
ing a paperless procurement policy, and applying a paperless approach
in personnel management when feasible (Vilkaite-Vaitone et al., 2022).
Furthermore, four questions addressed eco-innovation, such as priori-
tizing product development with minimized material usage, easy

Table 1

Demographic data.
Characteristics Percentage Frequency
Qualification
Bachelors 56.7% 114
Masters 35.3% 71
PhD 8% 16
Job Position
Entry Level 45.8% 92
Mid-Level 38.3% 77
Senior Level 15.9% 32
Experience in years
0-3 53.7% 108
4-6 18.9% 38
7-9 16.4% 33
10+ 10.9% 22
Industry Type
Technology/Electronics 26.4% 53
Fashion/Textiles 18.4% 37
Food and Beverage 10% 20
Energy 13.4% 27
Automotive 15.9% 32
Others 15.9% 32

recyclability, eco-friendly production processes, and the integration of
energy-saving technologies (Yurdakul & Kazan, 2020). The following
section consists of four circular economy questions, i.e., adopting sus-
tainable practices, replacing non-recyclable materials with renewable or
recyclable inputs, reusing leftover raw materials, implementing product
and material collection/recycling programs, and discovering new reve-
nue streams for post-use products/services (Rodriguez-Espindola et al.,
2022) Finally, for measuring of sustainable performances of industries,
ten questions were added comprising the environmental, economic and
social impact items (Ghaithan et al., 2023).

Results

The structural equation modeling technique, as outlined by Hair
et al., (2019) Moreover, SEM implemented through Smart PLS 4.0 was
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utilized for model assessment. This technique, allowing for the simul-
taneous testing of multiple regressions, proves advantageous over sim-
ple regression methods. It is sensitive to sample size, and although the
study’s sample size is sufficient, smaller samples can lead to overfitting
or underfitting of the model. This might affect the generalizability of the
findings. Smart PLS-SEM is known for achieving greater statistical
power with smaller sample sizes, which aligns with the study’s sample of
201 responses. This makes it an ideal choice for exploratory research in
contexts with limited data availability (Ali et al., 2018). The method
allows for the inclusion of formative constructs, which can be beneficial
in developing new theories or models where the relationships among
variables are not fully understood. While Smart PLS does not necessitate
average data, potential challenges may arise with non-normal data. To
make sure that the data is standard for bootstrapping (Hair et al., 2019).
The values of skewness and kurtosis were examined. As both parameters
fall between —2 and +2, it can be inferred that the data distribution is
normal (Hair et al., 2019). The analysis’s findings are shown in the
sections that follow.

Common method bias

Although the questionnaire included validity tests to reduce typical
technique bias, respondents were additionally informed of the study’s
goals and given explicit instructions to improve accuracy, as suggested
by Jordan and Troth (2020). A comprehensive statistical analysis of bias
was performed. Smart PLS 4 was used to compute further the entire
factor values for VIF to verify the lack of bias from standard techniques.
Table 2 presents the results, showing that all values fall below the 3.3
threshold, confirming that the common approach did not introduce bias.
Collinearity between exogenous variables was guaranteed before the
structural model was executed. All variables had variance inflation
factor (VIF) values of less than three, indicating no collinearity
problems.

Measurement model

Factor loading was used to test the items’ reliability, and any load-
ings less than 0.5 had to be eliminated. Composite reliability (CR) was
used to evaluate the internal consistency reliability, and all latent var-
iables showed CR > 0.70 (Hair et al., 2019). Furthermore, internal
consistency dependability was validated by Cronbach’s alpha, which
showed values greater than 0.7 for all latent variables. All variables’
average variance extracted (AVE) was deemed satisfactory, meeting the
requirements (AVE > 0.5) stated by Hair et al. (2019). Table 3 contains
specific values for items loading, CR, Cronbach’s alpha, and AVE.

For discriminate validity, heterotrait-monotrait ratio matrix (HTMT)
criteria have been used to check the validity. The HTMT is the square
root of AVE; all these values are less than 0.85, as shown in Table 4,
which confirms the discriminate validity of the model (Hair et al., 2019).

Structural model

In this study, Smart PLS 4 was employed to assess the structural
model and investigate the hypotheses. Because of the small sample size
compared to the complexity of the model, partial least square structural
equation modeling (PLS-SEM) has taken the role of covariance-based
structural equation modeling (SEM). PLS-SEM was also utilized since

Table 2

Common method bias (factor level VIF).
Variables EI Env Eco So
Green Marketing 1.463
Eco-Innovation 1.000 1.000 1.000
Circular Economy 1.599
GM x CE 1.150
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Table 3
Measurement model results.

S.

Variables

Items

FL

CR CA AVE

1

Green Marketing

“Our company feels morally
obligated to help the
environment.”

“Our Company cooperates
with environmentally friendly
partners.”

“Our Company uses eco-labels
on packaging.”

“Our Company has a clear
statement urging
environmental awareness in
all areas of operations.”
“Daily marketing operations
of our Company purposefully
intended to the green image.”
“Our Company applies a
paperless policy in our
procurement where possible.”
“Our Company organizes
presentations for our
employees to inform them
about the green marketing
strategy.”

“Our Company applies a
paperless policy in our
personnel management where
possible.”

Eco-innovation

“Our Company develops
products using less material.”
“Our Company develops
products that can be recycled
easily.”

“Our Company develops less
polluting production
processes.”

“Our Company uses new
technologies to save energy in
production processes.”
Circular Economy

“In our company, we have
replaced non-recyclable raw
materials with renewable,
recyclable, or biodegradable
inputs.”

“In our company, we have
replaced non-recyclable raw
materials with renewable,
recyclable, or biodegradable
inputs.”

"Our company has a program
for the collection and
recycling of products and
materials.”

“In our company we have
found new revenue streams
for products/services after
they have served their initial
purpose.”

Environmental Performances
“Our Industry has reduced its
carbon footprints and GHG
emissions.”

“Our organization established
the reduction of solid, liquid,
and energy wastes.”

“Our Industry has reduced the
use of hazardous, noxious, or
toxic materials in our
operations.”

“Our company has reduced
waste across our process.”
Economic Performance

GM1

GM2

GM3

GM4

GMS

GM6

GM7

GM8

Ell

EI2

EI3

El4

CE1

CE2

CE3

CE4

ENV1

ENV2

ENV3

ENV4

0.781

0.850

0.767

0.860

0.873

0.837

0.825

0.770

0.855

0.811

0.909

0.836

0.860

0.898

0.864

0.844

0.904

0.934

0.906

0.919

0.933 0931 0.675

0.915 0.875 0.728

0.924  0.890 0.751

0.954 0.936  0.839

0.915 0910 0.736

(continued on next page)
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Table 3 (continued)

S.  Variables Items  FL CR CA AVE
“Our organization reduced Ecol 0.828
costs of production.”
“Our organization improved Eco2 0.816
profits.”
“Our organization reduced Eco3 0.885
rejection and rework costs.”
“Our organization reduced Eco4 0.878

product development costs

and energy consumption

cost.”

Social Performances 0.923  0.875  0.800
“Our organization improved S1 0.894

the working environment and

people’s morale.”

“Our organization prioritizes S2 0.833
the health and safety of

employees.”

“Our organization improved S3 0.906

labor relations.”

FL = Factor Loading CA = Cronbach Alpha CR = Composite Reliability AVE =
Average Variance Extract.

Table 4
Discriminant validity statistics (HTMT) values.
CE EI Env Eco GM So
Circular Economy
Eco-innovation 0.715
Environment 0.781 0.717
Economic 0.774 0.735 0.841
Green Marketing 0.616 0.742 0.577 0.549
Social 0.652 0.716 0.798 0.848 0.602
CE x GM 0.382 0.093 0.222 0.207 0.232 0.276

it provides greater statistical power (Hair et al., 2019). The structural
model’s results were computed using the bootstrapping method,
employing a sample size of 5000 (see Fig. 2). The results in the Table 5
show each hypothesis’s beta coefficient values and p-values. The first
Hypothesis (H1) examined the relationship between Green Marketing
(GM) and Ecological Innovation (EI). For H1, the results (§ =0.466, p <
0.000) showed a significant positive relationship between Green

0.136 (0.018)

1
1
1
1
1
5

————— 0.466 (0.000) ———>
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Table 5

Structural model results.
Path (0] p-value Hypothesis Accepted/Rejected
Direct Effect
GM—EI 0.466 0.000 H1 Accepted
EI-Env 0.651 0.000 H2 Accepted
EI-Eco 0.664 0.000 H3 Accepted
EI-So 0.636 0.000 H4 Accepted
Moderating Effect
CE x GM—EI 0.136 0.018 H5 Accepted
Mediation Effect
GM—EI-Env 0.303 0.000 H6 Accepted
GM-EI-Eco 0.309 0.000 H7 Accepted
GM—EI-So 0.296 0.000 H8 Accepted

P-value optimal at a=0.05; significance level chosen by the researcher. O =
Original Sample.

Marketing and Eco-Innovation. Thus, the hypothesis H1 is considered
valid. Next, hypothesis H2 proposed a positive relationship between EI
and the Environmental Performance of the firms. The path between
them was statistically significant, with the result depicting (§ = 0.651 p
< 0.000), so H2 is validated. The third and fourth Hypotheses suggested
a positive relationship between EI and firms’ economic performance
(ECO). The findings confirm the association between EI and Eco (f =
0.664, p < 0.001). Additionally, the relationship between EI and Social
Performances (f = 0.636, p < 0.000) was also found to be statistically
significant. The indirect relation between Green Marketing and the
Triple Bottom Line of Sustainability (Env, Eco, So) mediated through
Eco-Innovation was proposed in H5, H6, and H7. They were also vali-
dated because of the results (p = 0.303, p < 0.000), (B = 0.309, p <
0.000), (B = 0.269, p < 0.000). The last hypothesis was also accepted,
which claimed that the Circular Economy moderates the relationship
between Green Marketing and Eco-Innovation (p = 0.136, p < 0.018).
Fig. 3 shows that each unit increase in CE practices strengthens the
Green Marketing and Eco-Innovation relationship.

The R? of eco-innovation (EI) is 44%, whereas Environmental Per-
formance (Env) is 42%, economic performance is 40%, and social per-
formance (SP) is 57%. As per the findings of Hair et al. (2019), cap R
squared values of 0.75, 0.50, and 0.25 are categorized as large, medium,
and small, respectively. Henceforth, the cap R squared values exhibit a
medium degree, as shown in Table 6 below.

0.424

ENV

0.651 (0.000)

| 0.664 (0.000) —,

0.636 (0.000) Eco

So

Fig. 2. Structural model.
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circular economy x Green Marketing

1.137
1.035
0935
0.835
0.735
0.635
0.535
0435
0335
0.235
0.135
0.035
-0.065
-0.165

-0.265
-0365 /
-0.465

-0.565
-0.665

eco inovation

-0.865

=11 =1 09 08 07 06 05 -04 -03 -02 -01

-0 0.1 0.2 03 04 0.5 0.6 0.7 08 0.9 1 |

Green Marketing

== circular economy at -1 SD == circular economy at Mean == circular economy at +1 SD

Fig. 3. The moderating effect of CE in relationship between GM and EI.

Table 6
Predictive accuracy.

Constructs R-square

EI 0.441
Environmental Performance 0.424
Economic Performance 0.405
Social Performance 0.574

Discussion and conclusion

This study successfully achieved its primary research objective by
analyzing the direct effects of green marketing on eco-innovation and
eco-innovation on all three components of sustainable performance
(economic, environmental, and social). Interestingly, the findings of this
study succeeded in supporting the hypothesis proposed in the study. The
first hypothesis, "that green marketing has a direct and significant pos-
itive impact on eco-innovation (H1)," analysis suggests that the findings
are in accordance with prior studies (Ahmed & Prabhakar, 2023;
Cubillas-Para et al., 2023; Sarkar, 2012) that also indicated that green
marketing had a positive effect on Eco-innovation (EI) implementation.
Furthermore, according to the findings of this study, EI is positively
connected with all three sustainable performances of the firm (H2),
(H3), and (H4), and there is an abundance of prior research (Costantini
et al., 2017; Yurdakul & Kazan, 2020) to support this conclusion. These
findings align with the practical examples of global businesses such as
Tesla that use green Marketing to achieve sustainable goals. The green
marketing of Tesla focuses on promoting electric vehicles as an
eco-friendly alternative to traditional gasoline-powered cars. By suc-
cessfully positioning electric vehicles as high-performance and envi-
ronmentally responsible, Tesla has played a crucial role in the broader
adoption of electric vehicles globally. Tesla’s electric vehicles promote
circular economy practices by reducing dependence on traditional fossil
fuels. While the automotive industry is inherently resource-intensive,
Tesla’s focus on electric and sustainable transportation aligns with cir-
cular economy principles. Additionally, Tesla’s continuous advance-
ments in electric vehicle technology give a sense of eco-innovation

(Levin, 2023). Another example is IKEA, the international furniture
retailer that has adopted green marketing strategies by emphasizing
energy-efficient goods, recycling, trash reduction, and sustainable ma-
terial sourcing. IKEA’s “People & Planet Positive” strategy has helped
the company achieve significant progress in sustainability. The company
prioritizes recycling, energy-efficient goods, and using sustainable ma-
terials. IKEA’s marketing strongly emphasizes sustainability, which af-
fects consumer opinions and decision-making. It has pledged to
transform into a climate-positive and circular enterprise (Hesham,
2023). The company aims to use more sustainable and renewable ma-
terials, reduce waste, and design products that can be easily repaired,
reused, and recycled. The furniture take-back program and using recy-
cled materials in product manufacturing are two examples of IKEA’s
circular economy activities (Moore, 2023). The broader implication of
these findings is that companies should integrate green marketing (GM),
eco-innovation (EI), and circular economy (CE) into a unified sustain-
ability strategy. Instead of adopting GM superficially, firms should
innovate in product design and process optimization to align with
eco-friendly practices, such as enhancing recyclability and energy effi-
ciency. For industries in Pakistan, embracing a circular economy in-
volves rethinking product life cycles with a focus on reuse, recycling,
and remanufacturing. This approach can reduce waste, create new
business opportunities, and improve supply chain resilience.

The secondary objective of the current study was to evaluate the
indirect influence of both green marketing and sustainable performance
(SP). According to the research findings, green marketing has a strong,
positive relationship with SP through eco-innovation implementation
(EI) (H5) (H6) (H7). This hypothesis’s findings are consistent with
earlier studies (Rodriguez-Espindola et al., 2022b). The specific impact
of green marketing on sustainable performance, besides eco-innovation
acting as a mediator, is also demonstrated. Literature is scarce on the
specific relation. According to the analysis, it has been determined that
eco-innovations play a full mediation role in the interaction between
green marketing and sustainable performance (environmental, social,
and economic). Moreover, the circular economy moderates the re-
lationships between green marketing and eco-innovation.
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Policy implications

Empirical evidence suggests that adopting green marketing practices
in industries contributes to the transition towards eco-innovation, which
includes both product and process innovation and contributes to firm
sustainability. Furthermore, industries with circular economy practices
are more likely to adopt environmental practices. These results have
notable implications for managers and policymakers. First, the research
fills a gap by showing how green marketing practices can contribute to
achieving sustainability goals rather than only incorporating green
production practices. Managers should move beyond basic eco-labeling
by embedding sustainability into product design and manufacturing
processes. For instance, adopting modular designs that facilitate recy-
cling or using sustainable materials can align with green marketing
principles. Implementing eco-friendly packaging by companies like
Unilever has reduced packaging waste and enhanced brand reputation,
demonstrating effective green marketing integration (Rethinking Plastic
Packaging, 2024). The findings can aid policymakers in comprehending
the ramifications of existing initiatives to encourage eco-innovation and
circular economy to foster a sustainable future. The present research
findings can be utilized by manufacturing industry managers to capi-
talize on their knowledge and comprehension of circular activities, thus
promoting a sustainable future. Managers should reevaluate product life
cycles, focusing on strategies like product take-back programs, recycling
initiatives, and designing for disassembly. Implement closed-loop sys-
tems to minimize waste and resource use. For example, Philips’ circular
lighting services, which offer lighting as a service rather than a product
sale, exemplify a successful circular economy model that reduces waste
and extends product life (Pincus, 2024). It has been discovered that
implementing eco-innovative practices in product, process, or manage-
ment can significantly support the widespread implementation of cir-
cular economy practices. The present study has demonstrated the
practical validation of the correlation between eco-innovation (EI) of
products, operations, administration, and the circular economy (CE)
within the manufacturing sector. Empirical data has been utilized to
provide evidence of a noteworthy positive association between circular
economy and environmental initiatives. It allows managers to enhance
their eco-innovative methodologies, thereby fostering the qualitative
advancement of their eco-products. The final implication is that the
circular economy effectively influences the relationship between green
marketing and eco-innovation, significantly impacting the company’s
sustainable performance (SP). Empirical evidence suggests that firms
that adopt circular practices experience enhancements in economic,
social, and environmental performance. By implementing the principles
of reusing, recycling, and reducing, the organization can successfully
mitigate adverse environmental effects, enhance operational efficiency,
and prioritize the well-being of its workforce and neighboring commu-
nity. The outcome underscores the significance of a shift from a linear to
a circular paradigm in facilitating the manufacturing industry’s transi-
tion towards sustainability, thereby providing valuable insights to
organizational managers. The implementation of a circular economy
(CE) model has the potential to yield significant economic, social, and
environmental advantages for various industries operating within the
Pakistani context.

The present study is essential for stakeholders in Pakistan’s service
and manufacturing organizations. It can serve as a basis for rationalizing
investments in equipment, training, and process enhancements to
facilitate the adoption of environmental and circular economy practices
for accomplishing sustainability objectives. Policymakers moreover may
support this transition by creating regulations and incentives that pro-
mote green marketing, eco-innovation, and circular economy practices,
such as tax benefits for green investments and penalties for wasteful
practices. Encouraging collaboration between industry, academia, and
government can also help develop standards and certifications for sus-
tainability. To implement these strategies effectively, companies should
invest in training their workforce on circular economy principles and
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green technologies. Building a culture of sustainability will ensure that
these practices are adopted and continually enhanced.

Limitation and future work

Given the limitations of this study, it is crucial to assess the research
findings critically. This study focused on a relatively small sample of
industrial enterprises in Pakistan, which may limit the generalizability
of the results. To enhance the applicability of these findings across
different contexts, further research is recommended in comparable
developing nations. The limited body of literature on this topic has
necessitated a focus on the industrial sectors of emerging economies,
specifically Pakistan. This approach allows for in-depth insights into the
interrelationships among the various components within a particular
industry. A comprehensive literature review and a careful examination
of the theoretical framework were conducted to identify both external
and internal factors relevant to this context. Future research could
extend this analysis to examine investment initiatives and other vari-
ables influencing success within these sectors.

A significant limitation of this study is its inability to account for
potential moderating factors that may impact the relationships between
the constructs under investigation. Moreover, the research primarily
concentrated on exploring the impact of eco-innovation (EI) on the
development of the circular economy (CE). The three tiers of EI—pro-
cess, product, and organization—each contribute distinct inputs that
merit further exploration. An understanding of these elements can
provide a more nuanced view of how EI influences CE initiatives within
the industrial sector. The study also suggests employing a case-study
methodology in future research to identify additional factors that may
affect the implementation of a circular economy in the manufacturing
sector. This method could help uncover supplementary aspects influ-
encing sustainable performance. By doing so, future studies could offer
more comprehensive insights into the dynamics of eco-innovation and
circular economy, thereby contributing to the broader discourse on
sustainability and industrial innovation in developing economies.
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