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Abstract: This study highlights the rising significance of green supply chain management practices
(GSCMPs) in elevating organizational performance (OP) within the Bangladeshi manufacturing
sector. GSCMPs, structured as the single second-order independent construct, were formed by three
first-order independent constructs: green eco-design (GED), green supply chain partnering (GSCP),
and internal green orientation (IGO). This study proposes that GSCMPs can contribute to the overall
OP, structured as the single second-order dependent construct, comprising financial performance
(FP), marketing performance (MP), and environmental performance (EP) as its first-order dependent
constructs. Furthermore, this research involved the mediating role of perceived competitive advan-
tage (PCA) on the relationship between GSMPs and OP as well as the moderating role of supply chain
leadership skill (SCLS) on the relationship between PCA and OP. Primary data were gathered from
340 Bangladeshi respondents involved in higher-level and mid-level management roles at different
manufacturing firms using a structured survey questionnaire. Partial least square-based structural
equation modeling (PLS-SEM) was employed for statistical analysis using Smart-PLS 4.0. GSCMPs
exhibited a significant positive correlation with OP. Additionally, PCA was found to partially me-
diate the relationship between GSCMPs and OP, while SCLS was found to strengthen the positive
relationship between PCA and OP. This study explores the GSCMPs-OP nexus in the Bangladeshi
manufacturing sector, aiming to inspire further theoretical and empirical studies. The findings
offer insights for policymakers and managers in formulating and executing GSCM-related policies
and strategies.

Keywords: supply chain management; green supply chain management practices; organizational
performance; perceived competitive advantage; supply chain leadership skill

1. Introduction

Supply chain management (SCM) is the process of managing the operational activities
that occur outside the firm’s borders, such as the extraction and conversion of raw materials
from suppliers, the production of finished goods, and the delivery of those finished goods
to wholesalers, retailers, and final consumers [1]. Different supply chains are used to
manage the design, manufacture, marketing, and delivery of items to end customers based
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on the kind and distinctiveness of the products [2]. The green supply chain distinguishes
itself from the conventional supply chain by considering the environmental consequences
in supply chain operations and decision-making processes related to production [3]. The
green supply chain undertakes several tasks, including extracting green/environment-
friendly raw materials, recycling or reusing the raw materials or by-products, producing
completed/semi-completed items, and distributing, storing, and packing products in an
environment-friendly manner, with the ultimate goal of minimizing environmental damage.
Thus, the green supply chain includes reducing carbon emissions, optimizing energy and
natural resource utilization [3–7].

Green supply chain management (GSCM) has emerged as a novel organizational
philosophy whereby firms can accept and adapt to environment-centric business strategies
to achieve economic goals by reducing their negative environmental impacts and improving
their environmental efficiency [8]. Greening the supply chain operations and activities can
increase competitive and cooperative advantages, resulting in increased competitiveness
and financial performance [8,9]. To maintain the balance between financial, operational, and
environmental performance, the GSCM approach must be developed and implemented [10].
Numerous studies on GSCM have been conducted, but many of those studies focus on the
Western perspective. Thus, there is a need for more empirical studies from the perspectives
of developing countries like India, Bangladesh, Sri Lanka, Vietnam, etc.

Global SCM practices have been implemented by numerous manufacturing firms over
the past 20 years to enhance their competitive edge in the global market [11]. An increasing
number of manufacturing firms are currently putting more importance on environmental
objectives and engaging in GSCM practices, including eco-design, sustainable sourcing, re-
cycling, and re-manufacturing [12]. Several developed countries in North America, Europe,
and Australia have implemented legal requirements for manufacturers that regulate the
recovery, reuse, and disposal of used products and packaging. This regulation system has
resulted in the emergence of terms such as “reverse logistics”, “closed-loop supply chains”,
and “green supply chains” [3,13]. There is a heightened level of awareness among business
firms, governments, and consumers about the significance of environmental preserva-
tion and the decrease in pollution [14–16]. However, manufacturing firms in developing
countries such as China, India, Brazil, and Bangladesh are still placing comparatively less
emphasis on environmental protection [3,14,17], although customers, governments, and
social and civil groups are putting continuous pressure on firms to be environmentally
conscious [18]. Thus, by adopting GSCM practices (GSCMPs), manufacturing firms can
have several competitive advantages over their rivals [18].

GSCMPs are particularly beneficial for developing countries, where pollution is a
leading cause of death, disability, and poor health for millions of people every year [19]. A
high level of pollution plagues developing countries because of poverty, insufficient invest-
ments in innovative technology, lack of environmental legislation, and rapid/unplanned
industrialization [19]. As a result, there is an urgent need to focus on strategies to improve
the GSCM’s performance [20]. However, there is still a large gap in the literature [3,14]
regarding GSCMP-related studies. The extent to which GSCMPs contribute to organiza-
tional performance (OP) is also unclear in the existing literature, especially in the context
of a developing economy such as that of Bangladesh [21]. A manufacturing firm’s top
management priority has historically been and continues to be its financial performance
(FP) [22]. Similarly, most studies consider GSCMPs to be significantly related to financial
performance [9,23], while a few studies [24–26] do not. Several studies have found that
GSCMPs can provide a “win-win” situation for any firm by improving both environmental
and financial performance [9], whereas a few other studies [27,28] have found the opposite
to be true.

However, numerous researchers have rarely examined two other dimensions of perfor-
mance, namely, marketing performance (MP) and environmental performance (EP) [20,27].
There is very little concrete evidence in the existing literature that identifies the relationships
between GSCMPs and different organizational performance (such as environmental, mar-
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keting, and financial) in a single research framework [3,14,21]. The performance of top man-
agement in South Asian countries is generally measured by its financial performance [29],
while that of middle management is measured by its operational performance [30]. The
assessment of a manager’s commitment to green practices must be based on how envi-
ronmental and marketing performance improve and how those performance affect their
financial performance [31]. Thus, GSCMPs must be evaluated to determine if such practices
improve financial, marketing, and environmental performance. Economic, operational,
and environmental performance should also be aligned with each other. In this partic-
ular regard, the impact of GSCMPs on the managers and policymakers of Bangladeshi
manufacturing firms is unclear [21]. A highly uncertain environment makes it difficult for
most business firms to adopt/implement GSCMPs [16]. Accordingly, this research aims to
determine the relationship between GSCMPs, i.e., the single independent second-order con-
struct formed by three independent first-order constructs, green eco-design (GED), green
supply chain partnering (GSCP), and internal green orientation (IGO), and OP, i.e., the
single dependent second-order construct formed by three dependent first-order constructs,
namely, FP, MP, and EP.

The manufacturing sector of Bangladesh is growing steadily. According to a report
produced by the Bangladesh Bureau of Statistics (BBS), under the Ministry of Planning, the
manufacturing sector of Bangladesh accounted for 28.79% of the Gross Domestic Product
(GDP) in 2020 [32]. Due to the increasing social and public awareness as well as pressure
from suppliers and buyers, Bangladeshi manufacturing firms, in particular, have recently
started to understand the strategic value of GSCMPs to achieve the overall OP and to
gain competitive advantages [30,33,34]. However, empirical studies focusing on the role
of GSCMPs on OP of Bangladeshi manufacturing firms are still quite rare, despite being a
fast-growing export-based economy [30,33].

Although GSCMPs can evidently increase the competitive advantage of a firm over
its rivals, the use of competitive advantage as perceived by managers is quite rare in
academia [3]. According to the few available studies, firms that adopt/comply/practice
GSCMPs or are environmentally conscious have a better reputation among customers,
suppliers, environmental agencies, and government regulators compared to their rivals [3].
Considering its importance, we included perceived competitive advantage (PCA) as a
mediator on the relationship between GSCMPs and OP. In addition, this study considered a
novel variable, i.e., supply chain leadership skill (SCLS), as a moderator on the relationship
between PCA and OP. In this regard, Chen [35] argues that SCLS can increase the overall
OP of a firm. On the other hand, Purwantoa and Julianaa [36] identified the existence of
a significant relationship between transformational SCLS and supply chain performance,
ultimately leading to OP. With the overarching goal of improving OP, we put forward the
following research questions for this empirical study:

RQ1: What is the relationship between green supply chain management practices (as the
single second-order independent construct) and organizational performance (as the single
second-order dependent construct)?
RQ2: What is the mediating role of perceived competitive advantage on the relationship
between green supply chain management practices and organizational performance?
RQ3: Can supply chain leadership skill moderate (strengthen) the relationship between
perceived competitive advantage and organizational performance?

This paper has several sections. Section 1 introduces this study, along with its rationale
based on the existing research gap. Section 2 reviews the relevant literature associated
with pertinent constructs/variables. Section 3 explains the research methodology, while
the Section 4 analyzes and interprets the results. Section 5 compares the study outcomes
to the earlier findings reported by researchers. Section 6 highlights the study implications
(theoretical and practical), while Section 7 highlights the limitations of this study and the
scope of additional research. Finally, Section 8 concludes this paper.
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2. Literature Review

This section contains the literature relevant to the constructs/variables and the interre-
lationships between those constructs/variables according to previous studies. This section
is divided into multiple sub-sections in order to indicate the relationships between the
constructs/variables.

2.1. OP

OP encompasses the comprehensive attainment of financial and market-oriented ob-
jectives within a firm [37]. The short-term goals of OP encompass enhancing productivity,
minimizing inventory, and shortening cycle times, while long-term aspirations entail aug-
menting market share and profitability for all the stakeholders of a firm [38]. Although
financial metrics serve as the benchmarks for comparing the business firms and assessing
performance trends over time [39], every firm should emphasize on enhancing the overall
OP that includes environmental, financial, operational, and marketing performance. How-
ever, this research indicates that OP is the single second-order dependent construct, which
is the aggregate outcome of three first-order dependent constructs: FP, MP, and EP.

2.1.1. FP

FP can be normally measured by a firm’s financial abilities, such as operational
income, return on investment (ROI), and return on assets (ROA). It is one of the most
important dimensions of the overall OP of a firm. According to Arefin and Hosain [22],
a manufacturing firm’s top management priority has historically been and continues to
be FP, while a service-oriented firm’s priority has been both financial and operational
efficiency. In this study, FP is one of the three first-order dependent constructs of aggregate
OP (second-order dependent construct).

2.1.2. MP

MP is the link between a marketing team’s predetermined goal and actual performance.
In general, it is measured by using several key performance indices (KPIs) such as cost
per sale, cost per lead, customers’ lifetime value, customers’ loyalty, and many more. The
measurement of MP is data-driven, focusing on the realizable results that are related to
sales, brand value, and customer loyalty [20,27]. In this study, MP is one of the three
first-order dependent constructs of aggregate OP (second-order dependent construct).

2.1.3. EP

EP is the outcome of a firm’s commitments and actions towards the environment and
society. For example, a firm may use green energy or recycled products or source a green
supply chain through inbound and outbound logistics. However, such performance is not
always measurable in terms of a numerical value but is reflected in the eyes of external
stakeholders such as local people, customers, and government regulatory agencies [18].
In this study, EP is one of the three first-order dependent constructs of aggregate OP
(second-order dependent construct).

2.2. GSCMPs

GSCMPs include are the green and environment-friendly business policies and prac-
tices that help a firm achieve its economic goals by reducing negative environmental
impacts and improving its environmental efficiency [8]. In this study, GSCMPs is the single
second-order independent construct, formed as the aggregate outcome of three first-order
independent constructs: GED, GSCP, and IGO.

2.2.1. GED

GED, often referred to as “design for the environment”, denotes the degree to which
firms develop products and/or manufacturing processes with a reduced negative envi-
ronmental impact [40]. It constitutes a long-term pollution mitigation strategy involving
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product design for ease of disassembly, re-manufacturing, or recycling, encompassing vari-
ous environment-friendly measures throughout the product’s life cycle, including proper
disposal. A GED-focused supply chain approach offers firms several advantages over their
competitors, such as the production of more robust products and the design of items or
processes with lower energy consumption or reduced pollutant waste. The successful imple-
mentation of such GSCMPs necessitates investment in infrastructure, including technology
and human resources, and effective coordination with customers and suppliers [41,42].

2.2.2. GSCP

Establishing strong supplier connections is generally recognized as a fundamental
aspect of supply chain design and a valuable source of competitive advantage, which is
widely acknowledged in the literature [43,44]. These partnerships aim to generate value
for all parties involved, entailing an exchange of mutually beneficial “value packages” [45].
Although extensive research studies have been conducted to determine which factors
contribute to effective partnerships [46,47], the potential impact of environmental and
ethical behavior in this context has not been thoroughly explored through empirical studies.
Consequently, managers faced with decisions about adopting sustainable SCM practices
may not know whether integrating environmental and ethical behavior will enhance or
impede the positive effects of GSCMPs.

2.2.3. IGO

From a resource-based perspective, a firm’s strategic orientation, such as environmen-
tal orientation, can be regarded as a valuable intangible asset guiding strategic actions,
thus enhancing overall firm performance [48]. Previous studies conducted by marketing
and business scholars have provided empirical support for this proposition. For instance,
Murray et al. [49] discovered that firms involved in export ventures in China exhibiting
higher levels of marketing orientation are inclined to undertake strategic initiatives like
pricing, new product development, and marketing communication.

2.3. GSCMPs and OP

Although numerous studies have investigated GSCMPs over the last two decades,
particularly in the manufacturing sectors in Asian countries, empirical studies linking
GSCMPs and OP remain scarce in specialized sectors like the shipping industry [50]. Cost
advantages over competitors can be gained by embracing early technology adoption and
devising innovative solutions to environmental challenges [42]. However, the literature
reveals a lack of consensus regarding the effects of GSCMPs on OP in manufacturing
firms, possibly due to sample heterogeneity or the exclusion of key variables like green
marketing [3]. Testa and Iraldo [51] found no conclusive evidence of the relationship
between GSCMPs and OP in OECD countries, while Rao and Holt [52] demonstrated a
positive impact of GSCMPs on the sales and profitability of Asian manufacturing firms.
These conflicting findings necessitate the demand for further investigation into the influence
of GSCMPs on OP.

Implementing GSCMPs is imperative for manufacturing firms, particularly those
in developing nations grappling with pollution-related health concerns [19]. Research
suggests that GSCMPs can enhance OP by fostering customer loyalty, bolstering brand
reputation, and facilitating differentiation from competitors [53–55]. Moreover, initiatives
such as eco-design and sustainable sourcing under GSCMPs can spur the creation of
environment-friendly products, appealing to environmentally conscious consumers [21].
Additionally, GSCMPs can enhance supply chain visibility and transparency, thereby
augmenting customers’ trust and satisfaction [53]. Nevertheless, the relationship between
GSCMPs and OP may be complex and influenced by multiple external factors like industry
characteristics, firm size, and market orientation [55]. Given the significant resource
investment required, firms must diligently weigh the costs and benefits before embarking
on GSCM initiatives [54].
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Therefore, acknowledging the critical role of GSCMPs in fostering sustainable business
operations, research confirms their positive impact on both environmental conservation
and firm performance [56]. Studies indicate that GSCMPs are associated with enhanced
financial, operational, and environmental performance [9]. Zhu et al. [57] found that market
and regulatory pressures contribute to improved EP, while competitive pressure enhances
economic benefits without compromising EP, offering strategic insights for operational plan-
ners and sustainability advocates. In addition, GSCMPs have been shown to drive green
innovation and EP, with green innovation mediating the relationship between GSCMPs
and EP [58,59]. Pagell and Wu [60] developed a sustainable supply chain model based
on case studies of 10 firms, emphasizing both social and environmental outcomes and
incorporating a blend of traditional and innovative SCM practices. Based on the above
literature, the present study proposes to examine the following research hypothesis:

Hypothesis 1 (H1). Green supply chain management practices (as the single second-order in-
dependent construct) has a positive relationship with organizational performance (as the single
second-order dependent construct).

2.4. PCA

Competitive advantage refers to a firm’s capacity to secure a defensible edge over its
competitors [61], stemming from pivotal management decisions and encompassing com-
petencies that enable differentiation from its rivals [62]. The empirical literature identifies
price/cost, quality, delivery, and flexibility as fundamental competitive capabilities [62,63].
Moreover, several studies [64–67] highlight time-based competition as a critical competitive
priority, where “time” emerges as the next significant source of advantage.

Tracey et al. [62] proposed a framework for competitive capabilities, delineating
five characteristics based on the existing literature: competitive price, premium pricing,
value-to-customer quality, dependable delivery, and product innovation. This study adopts
aspects of competitive advantage structures such as price/cost, quality, delivery dependabil-
ity, product innovation, and time to market, as outlined by Tracey et al. [62]. Consequently,
PCA in this study reflects managerial perceptions regarding firms’ proficiency in these
aspects, serving as the proposed mediator. The following research hypotheses are proposed
for testing:

Hypothesis 2 (H2). Perceived competitive advantage has a positive relationship with green supply
chain management practices.

Hypothesis 3 (H3). Perceived competitive advantage has a positive relationship with organizational
performance.

Hypothesis 4 (H4). Perceived competitive advantage can mediate the positive relationship between
green supply chain management practices and organizational performance.

2.5. SCLS

This study introduces a variable that has received little to no research attention, namely,
SCLS, as a moderator. According to Zhu et al. [15], effective supply chain leadership may
mitigate the adverse impacts of supply chain risks through superior competitive advantage.
Conversely, Lee et al. [68] posit that supply chain leadership can moderate the relationship
between supply chain performance and innovation. These findings imply that a robust
SCLS can strengthen the positive association between supply chain performance and
organizational agility.
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Additionally, Liu et al. [69] suggest that SCLS moderate the link between supply chain
transparency and performance. Drawing from these limited studies on SCLS, it is inferred
that proficient SCLS can enhance supply chain performance by adding superior competitive
advantage over the rivals, thereby positively impacting a firm’s overall OP by facilitating
the interactions between various supply chain factors. In this empirical investigation,
we propose that proactive and robust SCLS can enhance competitive advantage(s) and
that competitive advantage(s) later elevate OP through the interplay of diverse supply
chain elements, including GSCMPs. Consequently, we propose to examine the following
research hypothesis:

Hypothesis 5 (H5). Supply chain leadership skill can moderate (strengthen) the positive relation-
ship between perceived competitive advantage and organizational performance.

2.6. Conceptual Framework

The conceptual model of this empirical study has been shown in Figure 1. In this
empirical study, three independent first-order constructs (GED, GSCP, and IGO) formed
the aggregated second-order independent construct (GSCPMs) while three dependent
first-order constructs (FP, MP, and EP) formed the aggregated second-order dependent
construct, i.e., OP. In this study, PCA was considered the single mediator, while SCLS was
considered as the single moderator.
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3. Research Method

The overall research methodology from the beginning to the end is presented in
the following flowchart. It should be noted that the steps are interconnected in order to
maintain a logical flow of this study’s methodology.

Figure 2 indicates the chronological order of the research method that we followed in
this study. As mentioned above, the steps are interrelated and systematic.
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3.1. Nature of Data, Selection of Respondents, and Sampling Technique

In this empirical study, primary data were chosen over secondary information as
the latter was deemed unsuitable for this perception-based investigation. Specifically,
perception-based primary data were collected from the highest-level and mid-level man-
agers of 61 different manufacturing firms in Bangladesh, covering almost all the manufac-
turing sub-sectors. The data were collected between June 2023 and December 2023. We
obtained a “Consent of Participation Letter” from each study respondent and an “Orga-
nizational Approval Letter” from each firm where the respondents worked at the time of
data collection. We selected our respondents from almost all the manufacturing sub-sectors
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(such as cement) in our study. Such a balanced selection of respondents considering all the
manufacturing sub-sectors of Bangladesh is expected to make a representative sample pool.

We used the purposive sample strategy to choose respondents carefully, considering
the unique aim of this research. Purposive sampling is particularly appropriate when the
researchers want to obtain certain types of data from a particular subset of respondents,
either because they possess exclusive knowledge or satisfy specific criteria set by the
researchers [70]. This sampling method is especially advantageous when researchers
want to choose a sample that fulfills specific criteria [71]. Therefore, we chose purposive
sampling to deliberately collect data from respondents who could provide complete insights
on GSCMPs, OP, PCA, and SCLS.

3.2. Measurement Tool

We devised and employed a “structured survey questionnaire” to gather data from
the respondents, utilizing a “5-point Likert scale” ranging from 1 to 5, where 1 stood for
“Strongly Disagree” and 5 stood for “Strongly Agree”. The questionnaire comprised a total
of 35 items, addressing 8 factors (Appendix B). Due to the geographical dispersion of the
study respondents, the questionnaire link was distributed to them via “Google Forms” after
they consented to participate in this study. The respondents received thorough instructions
regarding the survey items to ensure clarity and facilitate the ease of completion.

3.3. Sample Size (n)

Initially, 350 respondents were identified through personal contacts, comprising CEOs
and other top-level managers as well as mid-level managers from 61 diverse manufactur-
ing firms in Bangladesh (Appendix A). Subsequently, all completed questionnaires were
collected via Google Forms. Following a screening process, 10 questionnaires were deemed
incomplete, biased, and/or faulty and were consequently excluded from the analysis.
Hence, the final sample size (n) comprised 340 respondents.

4. Analysis and Interpretation
4.1. Demographic Profile

Table 1 displays the demographic information of the selected respondents, such as
gender, age group, education, job title, and years of experience at the same firm, gathered
from the survey responses.

Table 1. Demographic profile.

Factor Category Frequency Percentage

Gender
Male 321 94.41

Female 19 5.59

Age (in years)

30–39 17 5.00
40–49 132 38.82
50–59 161 47.35

60 and above 30 8.82

Education
Master’s/Post-graduation 337 99.12

PhD 3 0.88

Job title
CEOs 58 17.06

Top-level managers 212 62.35
Mid-level managers 70 20.59

Years of experience

Less than 10 19 5.59
10 to 19 111 32.65
20 to 29 197 57.94

30 and above 13 3.82

Source: Survey questionnaire.

According to Table 1, almost all the respondents (94.41%) were male, and about half
of them (47.36%) were aged between 50 and 59 years. Almost all of them (99.12%) had a
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Master’s degree, while only three of them had PhD degrees. Among the respondents, 79.41
(17.06 + 62.35) were CEOs and other top-level managers (such as chief operational officer).
Finally, it was identified that more than half (57.94%) of those respondents served at the
same organization for 20 to 29 years.

4.2. Univariate Normality of the Data

The latent factor indices that we used had a high normal distribution in terms of
skewness and kurtosis (Table 2), with a range below 3.3, as proposed by Sposito et al. [72].

Table 2. Univariate normality.

Item Mean Standard Deviation Kurtosis Skewness

GED1 3.07 0.98 −0.38 −0.32
GED2 3.33 1.02 −0.35 −0.46
GED3 3.50 0.98 −0.27 −0.48
GED4 3.51 1.09 −0.19 −0.56
GED5 3.43 1.01 −0.15 −0.64
GSCP1 3.97 0.88 1.13 −0.94
GSCP2 4.04 0.87 1.01 −0.94
GSCP3 3.81 0.81 0.36 −0.46
GSCP4 3.68 0.90 −0.16 −0.37
GSCP5 3.57 0.88 −0.01 −0.33
IGO1 3.66 1.03 −0.66 −0.43
IGO2 3.74 0.87 −0.23 −0.37
IGO3 3.89 0.93 −0.24 −0.54
IGO4 3.83 0.99 −0.29 −0.57
IGO5 3.92 0.90 −0.21 −0.54
FP1 3.77 0.89 −0.01 −0.43
FP2 3.77 0.79 2.01 −1.01
FP3 3.85 0.89 0.02 −0.48
EP1 3.57 0.89 0.39 −0.68
EP2 3.46 0.91 −0.21 −0.56
EP3 3.24 1.02 −0.91 −0.04
EP4 3.59 0.87 −0.10 −0.55
MP1 3.46 0.92 0.06 −0.59
MP2 3.62 0.79 0.36 −0.49
MP3 3.42 1.00 −0.77 −0.10

PCA1 2.82 0.97 −0.28 0.06
PCA2 3.43 0.98 −0.72 −0.38
PCA3 2.97 1.01 −0.59 0.00
PCA4 3.02 1.06 −0.70 −0.03
PCA5 3.52 0.80 0.47 −0.44
SCLS1 3.51 0.85 0.21 −0.41
SCLS2 3.73 0.79 −0.21 −0.32
SCLS3 3.91 0.95 1.04 −0.97
SCLS4 2.43 1.13 0.55 −0.80
SCLS5 2.19 0.98 0.77 −0.54

Source: SPSS 29.

4.3. Measurement Model

Table 3 indicates the outcomes of average variance extracted (AVE), composite relia-
bility (CR), and Cronbach’s alpha (CA) measurements that determined the validity and
reliability of the research model. There are no latent variables or model constructs with
AVE values below 0.50, making the constructs of this model acceptable. Each construct in
the model has a CR value greater than or equal to 0.80. Models that have a CR value of
80 or greater are acceptable [73].
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Table 3. Exploratory factor analysis with indicator reliability and model fitting information.

Factor Association Factor
Loading SD t-Statistics IR CA CR AVE

Environmental
performance (EP)

EP1← EP 0.83 0.02 41.73 0.70
0.76 0.86 0.68EP2← EP 0.84 0.02 41.77 0.70

EP4← EP 0.80 0.02 33.59 0.63

Financial
performance (FP)

FP1← FP 0.86 0.02 49.76 0.74
0.72 0.84 0.64FP2← FP 0.75 0.03 22.20 0.56

FP3← FP 0.79 0.03 30.89 0.62

Green eco-design
(GED)

GED1← GED 0.66 0.04 15.78 0.43

0.85 0.89 0.63
GED2← GED 0.82 0.02 45.43 0.68
GED3← GED 0.84 0.02 44.19 0.71
GED4← GED 0.83 0.02 44.32 0.68
GED5← GED 0.81 0.02 43.07 0.65

Green supply chain
partnering (GSCP)

GSCP1← GSCP 0.73 0.03 23.45 0.53

0.79 0.85 0.54
GSCP2← GSCP 0.76 0.03 26.31 0.57
GSCP3← GSCP 0.79 0.03 31.68 0.62
GSCP4← GSCP 0.70 0.03 20.71 0.49
GSCP5← GSCP 0.70 0.04 16.93 0.49

Internal green
orientation (IGO)

IGO1← IGO 0.69 0.04 18.03 0.47

0.85 0.90 0.63
IGO2← IGO 0.80 0.02 35.14 0.64
IGO3← IGO 0.83 0.02 43.29 0.69
IGO4← IGO 0.83 0.02 42.29 0.69
IGO5← IGO 0.82 0.02 39.52 0.67

Marketing
performance (MP)

MP1←MP 0.82 0.02 37.65 0.66
0.71 0.82 0.60MP2←MP 0.83 0.02 42.66 0.69

MP3←MP 0.66 0.05 13.90 0.44

Perceived
competitive

advantage (PCA)

PCA2← PCA 0.64 0.05 11.77 0.41

0.73 0.83 0.54
PCA5← PCA 0.76 0.04 19.36 0.58
PCA6← PCA 0.81 0.03 32.09 0.65
PCA8← PCA 0.72 0.04 18.02 0.52

Note: IR = indicator reliability. Source: Smart-PLS 4.0.

On the other hand, the internal reliability of the model was assessed using Cronbach’s
alpha test. The results of CA are presented in Table 3, all of which exceeded 0.70, indicating
acceptable reliability [74]. These results demonstrate a robust relationship among the
indicators of the model constructions (Table 4).

Table 4. Reliability indices and criteria.

Reliability Index Criteria Reference

AVE >0.50 [75–77]
CR >0.80 [78]
CA >0.70 [78,79]
ILV 0.60 to 0.70 [75–77,80]

Note: ILV = indicator loading value. Source: Smart-PLS 4.0.

Additionally, the convergence validity of the model’s constructs was evaluated by
examining their loading values, as depicted in Table 3. In this regard, Sarstedt et al. [77] sug-
gested that the loading values of each indicator for the latent variable should be greater than
0.60 [81]. However, as seven loading values fell below this threshold, the corresponding
seven items were eliminated from the model. Following the removal of these indicators, the
remaining loading values ranged from 0.64 to 0.86. Consequently, these findings support
the convergence validity of the research model, indicating a strong correlation among all
construct indicators (Table 3).
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4.4. Discriminant Validity

To assess the discriminant validity of the model’s constructs according to the Fornell–
Larcker [81] criterion, we analyzed the square root of AVE for each latent construct (Table 5).
It is required that the AVE of the square root value be higher than the corresponding
correlations with all other latent variables.

Table 5. Discriminant validity.

Factor EP FP GED GSCP IGO MP PCA

EP 0.82
FP 0.52 0.80

GED 0.53 0.62 0.79
GSCP 0.58 0.63 0.49 0.74
IGO 0.51 0.64 0.49 0.67 0.80
MP 0.51 0.39 0.41 0.58 0.48 0.77

PCA 0.42 0.39 0.39 0.57 0.39 0.49 0.74

Source: Smart-PLS 4.0.

To confirm this criterion, the square root values of the AVE coefficients in the correla-
tion matrix and diagonal were examined, following the guidelines of Hair et al. [75]. The
findings regarding discriminant validity indicate that the AVE square root values exceed
the correlations with any other components or latent variables in the model, as presented
in Table 5.

Moreover, to evaluate the discriminant validity, Henseler et al. [82] proposed the
use of the Heterotrait–Monotrait ratio (HTMT) to assess correlations. This method pro-
vides an estimation of the actual correlation between two latent variables. According to
Henseler et al. [82], a threshold of 0.90 is recommended for HTMT, with values exceeding
this threshold indicating a lack of discriminant validity.

Additionally, it is important that the confidence interval of the HTMT does not include
the value of 1. The fulfillment of these criteria for our PLS model is presented in Table 6,
demonstrating that the HTMT criterion was satisfied.

Table 6. HTMT analysis.

Factor EP FP GED GSCP IGO MP PCA
EP
FP 0.70

GED 0.64 0.76
GSCP 0.75 0.83 0.58
IGO 0.62 0.81 0.54 0.80
MP 0.69 0.54 0.52 0.80 0.61

PCA 0.54 0.50 0.48 0.72 0.46 0.73
Source: Smart-PLS 4.0.

4.5. Common Method Bias (CMB) Test

According to Hair et al. [73], the variance inflation factors (VIFs) have a minimum
value range of 1 to 10. The VIF provides information on the extent to which the variance of
each coefficient is inflated. When analyzing the VIFs, a value of 1 indicates no correlation, a
value between 1 and 5 indicates moderate correlation, and a value larger than 5 indicates
substantial correlation [73].

In order to assess the impact of multicollinearity among the variables, we estimated
the VIF values. The highest VIF value obtained was 1.479 (Table 7), which is within the
acceptable range, as suggested by Hair et al. [73]. Therefore, the factors do not exhibit
any multicollinearity issue. A VIF score over 3.3 indicates the presence of pathological
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collinearity and suggests that a model may have multicollinearity issues. This model is
devoid of collinearity, as shown by the VIFs, which are all equal to or below 3 [83].

Table 7. CMB test.

Factor EP FP GED GSCP IGO MP OP PCA

GSCMPs 1.000 1.000 1.000 1.479 1.000
OP 1.000 1.000 1.000

PCA 1.479

Source: Smart-PLS 4.0.

4.6. Structural Model

Variance-based structural equation modeling (SEM), a multivariate analysis technique,
was used to identify significant relationships between the three constructs: (i) GSCMPs,
(ii) OP, and (iii) PCA. From Table 8 and Figure 3, considering the direct effect, it can be
observed that GSCMPs has a positive significant relationship with OP (β = 0.745, t = 24.436,
p < 0.001), supporting the first hypothesis (H1). The same variable (GSCMPs) is also
significantly and positively related to PCA (β = 0.535, t = 12.180, p < 0.001), supporting the
second hypothesis (H2). On the other hand, PCA has a significant positive relationship with
OP (β = 0.139, t = 4.691, p < 0.001), supporting the third hypothesis (H3). All the p-values
were less than 0.001 (far less than 0.05), indicating that the beta values of the corresponding
relationships were highly significant.

Table 8. Path model.

Path Beta SD LL UL t-Statistics p-Values Comment R2 Values

GSCMPs→ OP 0.745 0.029 0.657 0.771 24.436 0.000 Supported 0.685
GSCMPs→ PCA 0.535 0.044 0.445 0.618 12.180 0.000 Supported 0.287

PCA→ OP 0.139 0.037 0.101 0.247 4.691 0.000 Supported 0.334

Note: SD = standard deviation; LL = lower limit; and UL = upper limit. Source: Smart-PLS 4.0.
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Regarding marketing or social science research, Cohen [84] provided recommendations
for interpreting R2 values. He suggested that R2 values ranging from 0.02 to 0.12 should be
considered weak, values between 0.13 and 0.25 should be considered moderate, and values
of 0.26 or higher should be considered large. In the present study, the R2 value for OP
related to GSCMPs is 0.685. This indicates that GSCMPs can explain 68.5% of the variation
of the OP regarding manufacturing firms in Bangladesh.

Conversely, the R2 value for PCA related to GSCMPs is 0.287. Based on Cohen’s [84]
recommendations, this implies that GSCMPs alone can explain 28.7% of the variation of the
PCA regarding manufacturing firms in Bangladesh. Finally, the R2 value for PCA related
to OP is 0.334, indicating that PCA can explain 33.4% of the variance of OP regarding
manufacturing firms in Bangladesh.

4.7. Mediating Effect

The findings of this study indicate that PCA plays a partial mediating role in the
relationship between GSCMPs and OP (β = 0.093, t = 4.205, p < 0.001) (Table 9).

Table 9. Mediating effect.

Path Beta SD LL UL t-Statistics p-Values Mediation

GSCMPs→ PCA→ OP 0.093 0.022 0.052 0.139 4.205 0.000 Partial mediation

Note: SD = standard deviation; LL = lower limit; and UL = upper limit. Source: Smart-PLS 4.0.

This conclusion is supported by the significant direct effect observed, where GSCMPs
exhibit a significant relationship with OP (β = 0.745, t = 24.436, p < 0.001). Furthermore,
there is a significant indirect effect as GSCMPs are significantly related to PCA (β = 0.535,
t = 12.180, p < 0.001) and PCA is significantly related to OP (β = 0.139, t = 4.691, p < 0.001).
Hence, these findings provide support for H4.

4.8. Moderating Effect

According to Table 10, we can observe that OP and PCA increase with an increase in
SCLS. It should be noted that although PCA was considered as the mediator in this study,
it was considered as an independent construct while testing the moderating effect of SCLS.
The results support hypothesis 5, indicating that SCLS can strengthen the positive relation-
ship between PCA and OP (having a positive value of 0.056 at the point of intersection).
Such an outcome implies that the effectiveness of SCLS plays a significant role in shaping
the impact of PCA on OP. In essence, the leadership abilities of individuals responsible for
developing PCA can greatly influence the extent to which they contribute to improving OP.

Table 10. Moderating effect.

Constructs:

Sustainability 2024, 16, x FOR PEER REVIEW  15  of  26 
 

12.180, p< 0.001) and PCA is significantly related to OP (β= 0.139, t= 4.691, p< 0.001). Hence, 

these findings provide support for H4. 

4.8. Moderating Effect 

According to Table 10, we can observe that OP and PCA increase with an increase in 

SCLS. It should be noted that although PCA was considered as the mediator in this study, 

it was  considered  as  an  independent  construct while  testing  the moderating  effect  of 

SCLS. The results support hypothesis 5, indicating that SCLS can strengthen the positive 

relationship between PCA and OP (having a positive value of 0.056 at the point of inter‐

section). Such an outcome implies that the effectiveness of SCLS plays a significant role in 

shaping the impact of PCA on OP. In essence, the leadership abilities of individuals re‐

sponsible for developing PCA can greatly influence the extent to which they contribute to 

improving OP. 

Table 10. Moderating effect. 

Constructs:   

 

Independent construct  PCA 

Moderator  SCLS 

Dependent construct  OP 

Unstandardized regression coefficients: 

PCA‐‐‐>OP  0.263 

SCLS‐‐‐>OP  0.189 

PCA_X_SCLS‐‐‐>OP  0.056 

Source: Smart‐PLS 4.0. 

4.9. Goodness‐of‐Fit (GoF) Index 

In a prior study, Peng and Lai [85] applied the Stone‐Geisser Q2 test to evaluate the 

quality and strength of the structural model; however, no test has yielded unsatisfactory 

conclusions yet. The findings for the Stone‐Geisser Q2 test, i.e., the relative effect sizes (F2) 

of the GSCMPs construct and R2 values, are shown  in Table 11. All these metrics were 

found to be greater than zero. On the other hand, a GoF index, which is particularly useful 

for endogenous variables, is defined as the geometric mean of the average commonality 

and average R2 [86]. The GoF index was used for the path modeling in this study. To cal‐

culate the GoF, the following formula was used:   

GoF = √ (AVE × R2) 

Table 11. R2 value, communality, and redundancy. 

Construct  R2 Adjusted  Q2  f2 for OP  F2 for GSCMPs 

EP  0.729  0.348  2.705   

FP  0.63  0.286  1.711   

GED  0.611  0.448    1.576 

GSCP  0.737  0.339    2.812 

IGO  0.756  0.309    3.109 

MP  0.581  0.449  1.395   

PCA  0.284  0.251  0.044  0.402 

Independent construct PCA

Moderator SCLS

Dependent construct OP

Unstandardized regression coefficients:

PCA--->OP 0.263

SCLS--->OP 0.189

PCA_X_SCLS--->OP 0.056

Source: Smart-PLS 4.0.



Sustainability 2024, 16, 6843 15 of 25

4.9. Goodness-of-Fit (GoF) Index

In a prior study, Peng and Lai [85] applied the Stone-Geisser Q2 test to evaluate the
quality and strength of the structural model; however, no test has yielded unsatisfactory
conclusions yet. The findings for the Stone-Geisser Q2 test, i.e., the relative effect sizes (F2)
of the GSCMPs construct and R2 values, are shown in Table 11. All these metrics were
found to be greater than zero. On the other hand, a GoF index, which is particularly useful
for endogenous variables, is defined as the geometric mean of the average commonality
and average R2 [86]. The GoF index was used for the path modeling in this study. To
calculate the GoF, the following formula was used:

GoF =
√

(AVE × R2)

Table 11. R2 value, communality, and redundancy.

Construct R2 Adjusted Q2 f2 for OP F2 for GSCMPs

EP 0.729 0.348 2.705
FP 0.63 0.286 1.711

GED 0.611 0.448 1.576
GSCP 0.737 0.339 2.812
IGO 0.756 0.309 3.109
MP 0.581 0.449 1.395

PCA 0.284 0.251 0.044 0.402

Source: Smart-PLS 4.0.

In this study, the GoF value (Table 11) for examining the impact of GSCMPs on the
OP of Bangladeshi manufacturing firms was 0.62 (R2 value = 0.62 and average AVE = 0.62).
Thus, the GoF value was greater than 0.36, indicating that the proposed model for this
study has greater explanatory power than the recommended values of GoF large (0.36),
GoF medium (0.25), and GoF small (0.10) [87].

4.10. Second-Order Construct Assessment

According to Wong [88], formative indicators within a measurement scale can exhibit
a negative, a positive, or no correlation with each other. Consequently, the reporting of con-
sistency reliability, discriminant validity, and internal indicator reliability are typically not
applicable when dealing with formative measurement scales. This is because measures such
as AVE, CR, and outer loadings lack significance when the construct consists of uncorrelated
indicators [88]. Nonetheless, researchers have predominantly relied on two main criteria
to evaluate formative measurement models: the relevance and significance of indicator
weights as well as the multicollinearity of all indicators [89]. Recently, Hair et al. [90] intro-
duced three fundamental steps for evaluating formative measurement models: (i) assessing
convergent validity, (ii) evaluating collinearity issues, and (iii) examining the significance
and relevance of formative indicators. In accordance with the framework proposed by
Hair et al. [90], the construct of OP, viewed as a reflective-formative construct, has been
approached as indicated in the following sub-sections.

4.10.1. Assessment of Convergent Validity

Hair et al. [90] proposed two methods to determine the convergent validity of for-
mative latent constructs. The first method entails investigating the relationship between
other reflective measures and the formative latent construct. In this technique, the route
coefficient between the constructs should be at least 0.70, and the R2 value for endogenous
constructs should be greater than or equal to 0.50 [90]. However, in order to reduce respon-
dents’ fatigue and keep response rates high, we chose the second strategy, which entails
utilizing global questions to assess the validity of the reflective-formative concept [90]. The
universal item for OP encapsulated the concept perfectly. Furthermore, the global measure
was carefully constructed and subjected to expert pretesting before being incorporated into
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the survey instrument for data collection, ensuring the assessment of convergent validity
for OP. The research indicated a route coefficient magnitude of 0.787 between the constructs
and an R2 value of 0.696 for the endogenous construct (Figure 4 and Table 12).
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Table 12. Test of significance of weights.

Path Beta SD LL UL t-Statistics p-Values Comment VIF

EP→ OP 0.298 0.051 0.189 0.388 5.752 0.000 Supported 1.608
FP→ OP 0.581 0.050 0.516 0.711 12.375 0.000 Supported 1.407
MP→ OP 0.355 0.045 0.232 0.411 7.034 0.000 Supported 1.388

GED→ GSCMPs 0.360 0.046 0.321 0.500 8.958 0.000 Supported 1.405
GSCP→ GSCMPs 0.618 0.052 0.367 0.569 8.949 0.000 Supported 1.945
IGO→ GSCMPs 0.196 0.053 0.210 0.418 5.956 0.000 Supported 1.945

R Square 0.696
Q2 value 0.43

Note: SD = standard deviation; LL = lower level; and UL = upper level. Source: Smart-PLS 4.0.

4.10.2. Evaluation of Indicators’ Collinearity

High correlations between formative measurement model indicators are not normally
expected. A strong correlation between formative items also shows collinearity, which is
undesirable [91]. We examined the VIFs to determine collinearity between the constructs’
formative components. We employed inner VIF values to analyze collinearity in this work
since we are dealing with a reflective-formative type of second-order construct. As a result,
we tested EP, FP, MP, GED, GSCMPs, GSCP, IGO, and OP for collinearity as predictors of
organizational success. The VIF values should be less than or equal to 5 to be considered
acceptable, as recommended by Hair et al. [90]. Table 7 shows that the VIF values for
all constructs are far less than 5, suggesting the lack of collinearity difficulties across the
constructs’ formative indicators [89,91].
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4.10.3. Evaluation of Significance and Relevance of Indicator Weights

The significance of any indicator’s weight denotes its relative relevance, but the loading
denotes its absolute importance, which may be tested through bootstrapping. The number
of instances of bootstrapping should be equal to or larger than the number of observations
in the original sample [89]. Smart-PLS (version 4), introduced by Ringle et al. [92], was
used to evaluate the importance and relevance of indicator weights. To examine the
relevance of the formative indicator weights, we used a bootstrapping approach with
1000 resamples [86,93]. In this regard, Lohmoller [94] suggested that an indicator should
have a weight larger than 0.10.

The results show that all the formative indicator weights are more than the suggested
threshold of 0.10. Table 12 and Figure 4 show that all the formative indicator weights have
significant t-values, indicating that all the indicators should be retained. Table 12 also
shows the t-values and confidence intervals for the formative indicators, demonstrating
the relevance of the weights because no values of 0 occurred within the confidence ranges.
All the p-values were less than 0.001 (far less than 0.05), indicating that the beta values of
the corresponding relationships were highly significant.

Chin et al. [95] proposed the use of predictive sampling reuse techniques, specifically,
Q2, to evaluate predictive relevance. Hair et al. [90] and Akter et al. [87] emphasized the
importance of assessing how well Q2 can reconstruct data using empirically collected mod-
els and PLS-SEM parameters. According to Hair et al. [90], a model is assumed to possess
predictive significance if the Q2 value surpasses 0, but it is regarded to lack predictive
relevance if the Q2 value is below 0. In addition, Hair et al. [91] proposed that Q2 values of
0.35, 0.15, and 0.02 correspond to significant, moderate, and minimal values, respectively,
for a particular endogenous latent construct. In the present study, the calculated Q2 value
for OP is 0.43, indicating a large relevant value for the endogenous construct.

5. Discussion

This study elaborates on GED, GSCP, and IGO as the predictors of OP, indicating the
relationship between GSCMPs and OP. This was accomplished by developing an SEM
model based on data from the respondents working as top-level and mid-level managers
at various manufacturing firms in Bangladesh. This study provides several reasons for
incorporating GSCM practices into a manufacturing firm’s operations. We tested the
study hypotheses based on valid responses from 340 sample respondents and applied
proper statistical tools to test the hypothesized relationships. We attempted to make the
whole procedure error-free as much as possible for the authenticity of the outcomes. This
study identified that GSCMPs has a positive and significant relationship with OP, which
is supported by a number of researchers [40–42,45–49,53–55], who argued that, in their
studies, effective and efficient GSCM practices can enhance financial, marketing, and
environmental performance by reducing costs, recycling, maintaining effective supplier
and distribution channels, and having an enhanced corporate reputation by being a market
leader. This study had an R2 of more than 69 percent, which is higher than the R2 values of
similar earlier studies [61,62,65–67]. Thus, the selection of constructs was appropriate, and
the results were representative.

PCA was identified to have partial mediation in the relationship between GSCMPs and
OP. This outcome is consistent with the previous findings reported by [61–67]. Therefore,
GSCMPs (as the single independent construct) enhances firm performance as well as
competitive advantage through higher first-mover advantage and enhanced corporate
reputation. Effective leadership is crucial for the successful adoption of GSCMPs according
to several studies. For instance, executives who are dedicated to sustainability and who can
convince their staffs regarding the significance of GSCMPs are more likely to benefit from
them. Effective leadership abilities may also lessen some of the difficulties firms may have
when introducing GSCM techniques, such as employee opposition or problems arising
when determining how these policies affect performance, which is supported by [15,68,69].
Thus, our findings support all five research hypotheses, and three research questions were
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successfully answered through the statistical analyses based on the respondents’ expressed
data. We expect that the outcomes of this study will bridge existing theoretical gaps and
enhance academic as well as managerial knowledge.

6. Implications
6.1. Academic Implications

In line with the existing literature, we demonstrated how GSCMPs can boost an orga-
nization’s efficiency and effectiveness. This research has several important implications for
researchers working on GSCM-related studies. With the help of digital tools, this research
examined the factors that bind different participants in green supply chain operations.
Using the first-order and second-order constructs, this study involved three dimensions
of OP (financial, marketing, and environmental), which is quite unique and has probably
been used for the first time in the academic domain of SCM. There is very little concrete
evidence in the existing literature that identifies the relationships between GSCMPs and OP
using multiple dimensions such as FP, MP, and EP in a single research framework [14,21].
On the other hand, we used three unique and understudied first-order independent factors
(GED, GSCP, and IGO) as predictors of GSCMPs. Furthermore, this study used SCLS as the
moderator, which is fairly uncommon within the GSCM-related literature.

The performance of top management in South Asian countries is frequently measured
by its FP, while that of mid-level management is measured by its operational efficiency. An
assessment of a manager’s commitment to green practices must be based on how EP and
MP improve and how those performance affect FP [31]. Thus, GSCMPs must be evaluated
to determine if such practices can improve the FP, MP, and EP of a firm. Those perfor-
mance should also be interrelated with each other. The impact of GSCMPs on Bangladeshi
managers and policymakers remains severely under-researched [21]. A highly uncertain
environment makes it challenging to utilize GSCMPs for most manufacturing organiza-
tions [16]. Accordingly, this research aims to determine whether GSCMPs can improve
the organization’s overall (financial, marketing, and environmental) performance or offer
supplementary benefits through enhanced perceived competitive advantage. Finally, we
considered a unique and less researched variable, i.e., SCLS, as a moderator, which is quite
innovative and demands further investigation by researchers.

6.2. Managerial Implications

The current results may aid professionals in the field of GSCM by providing a better
understanding of the relationship between GSCMPs and OP. Leaders at all levels of an
organization (such as CEOs, directors, and other top-level managers) can benefit from
adopting GSCM as a method for boosting output. GSCM in the modern era relies heavily
on cutting-edge technology. This research uncovered three crucial GSCMPs (GED, GSCM,
and IGO) for maximizing overall organizational performance as well as FP, MP, and EP.
The success of technology providers in larger Asian economies like China, India, Japan,
and South Korea depends on their commitments to GED and GSCP and an internal focus
on going green. The production materials can be shipped directly from their origin to the
production sites.

This research demonstrates that a manufacturing firm’s overall performance can be
improved through the mediation of a sense of competitive advantage held by its employees.
The right organizational performance level can only be achieved through the adoption and
application of efficient GSCM strategies. Manufacturing firms can improve their overall
efficiency and effectiveness by adopting GSCMPs strategically. As a result, manufactur-
ing firms will likely gain a deeper understanding of the GSCM, including information
technology, GSCM strategies, and internal structure.

7. Limitations and Further Scope

This study has several limitations. First, the study scenario was limited to one nation
and one industrial sector, limiting its scope and generalizability. By conducting a cross-
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country study and comparing two or more countries, researchers may be able to obtain
more comprehensive conclusions. Second, several GSCM factors that were not used in
this study can be used to assess businesses in a real-world setting. For example, multiple
mediating or moderating variables may be investigated in subsequent studies. Third, this
study considered only the top-level and mid-level managers. We recommend that future
studies consider more stakeholders involved, such as suppliers, local residents, buyers, and
other employees.

This study used a structured survey that collected data from 340 top-level and mid-
level managers of 61 manufacturing firms in Bangladesh, which were analyzed with
PLS-SEM. Although PLS-SEM handles complex models and small-to-medium samples
effectively, it may have biases and limited goodness-of-fit indices. The sample’s focus
on upper management may cause bias and affect the reliability of self-reported data.
Future studies should include different samples and longitudinal designs to increase
generalizability and understand long-term effects.

Another limitation of this study is that we measured the financial performance based
on the study responses rather than using quantitative data, which is slightly confusing.
Thus, we had to solely depend on the respondents to obtain our desired data. Such
response-based data might have made the study outcome slightly unclear.

We invite future researchers to consider these caveats and expand their understanding
of the relationship between GSCMPs and OP. However, even with all the above limitations,
this study can help motivate researchers to investigate this comparatively unexplored area
of SCM.

8. Conclusions

The major research question of this study was whether GSCMPs has any relationship
with OP. In addition, this study also aimed to determine whether PCA can mediate the
relationship between GSCMPs and OP and whether SCLS can moderate (strengthen)
the relationship between PCA and OP. We assumed positive relationships between the
constructs/variables in our study. The analysis based on the respondents’ views supported
all the hypotheses and thereby answered all the research questions clearly.

Manufacturing decision-makers can benefit from this study’s findings because they
suggest a link between GSCMPs and OP. Studying and synthesizing the literature on
GSCMPs and their impact on OP allowed us to determine the research objectives and for-
mulate the central research questions. The efficiency of a manufacturer’s GSCM processes
is positively proportional to the quality of those processes. It is reasonable to assume that
these indicators will aid in managerial decision-making considering the findings. The
results show that various GSCM practices have significant positive correlations with OP.
This study’s findings are in line with those of similar earlier studies.

This research contributes to our understanding of GSCMPs and key performance
indicators by examining them from previously unexplored perspectives. Here, we looked
at how eco-friendliness, collaboration, and internal adaptability can help businesses succeed
financially while also reducing adverse impacts on the environment. More empirical studies
are required to determine if GSCMPs with similar elements can be implemented in other
sectors, such as service, tourism, transport, etc. The scope of this study can be broadened to
examine other sectors to see if they experience similar gains. Artificial intelligence’s higher
external validity and accuracy can help boost productivity because it accurately reflects
OP. In general, the effectiveness of GSCM practices in enhancing OP may be significantly
influenced by perceived competitive advantage and supply chain leadership abilities. As a
result, firms should concentrate on fostering and developing strong leadership capabilities
inside their supply chains to guarantee the effective adoption and long-term success of
GSCM policies and practices.
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Appendix A

Table A1. Firm-wise distribution of respondents.

List of Industrial Sector Number of Manufacturing Organizations Number of Respondents

Garments 9 45
Textile 7 40

Iron and steel 5 34
Shipbuilding 3 31

Soap and toiletries 5 29
Heavy machinery 5 25
Small machinery 4 21

Chemical 4 21
Footwear 4 21

Bicycle 3 20
Pharmaceuticals 4 18

Leather 5 15
Food and beverage 3 13

Cement and construction materials 3 7
Total (n) 61 340

Appendix B

Table A2. Survey items with references.

Constructs/Variables Items References

Green Eco-Design (GED)

GED1: We create items that consume less material and energy.

Zhu et al. (2008); Vachon
(2007); Vachon and

Klassen (2006) [40–42]

GED2: We design products that are created by reusing, recycling,
and recovering materials and parts.
GED3: My firm provides product design services to eliminate or
reduce the usage of hazardous products and/or
manufacturing methods.
GED4: My firm specializes in product design for waste reduction.
GED5: My firm provides product design to extend the product’s
life cycle.

Green Supply Chain
Partnering (GSCP)

GSCP1: My firm regards the major suppliers as providers of
capabilities rather than just items and services.

Gallear et al. (2012); Ren
et al. (2010); Maheshwari

et al. (2006) [43,46,47]

GSCP2: My firm has established a substantial two-way exchange
of critical and technical information with essential vendors.
GSCP3: My firm involves suppliers in the development of
innovative green products and services.
GSCP4: My firm has created long-term commitments to the
suppliers in order to obtain mutually acceptable results.
GSCP5: The benefits of working on problems with important
suppliers are always shared.
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Table A2. Cont.

Constructs/Variables Items References

Internal Green Orientation
(IGO)

IGO1: My firm has defined procedures to promote
environmental awareness in all functional areas.

Murray et al. (2011); Ge
and Ding (2005) [48,49]

IGO2: The preservation of the natural environment is a high
concern for my firm.
IGO3: My firm takes steps to make sure the staffs understand the
importance of environmental protection.
IGO4: My firm considers environmental protection to be a
corporate duty.
IGO5: We urge our staffs to use environment-friendly goods
and services.

Perceived Competitive
Advantage (PCA)

PCA1: I perceive that my firm offers better products to our
customers than those of our rivals.

Tracey et al. (1999);
Koufteros et al. (1997)

[62,64]

PCA2: My firm has a more capable R&D department than
our competitors.
PCA3: My firm has prominent managers who possess better
managerial capabilities than their competing counterparts.
PCA4: The corporate image of my firm is better than that
of competitors.
PCA5: It is difficult to match my firm’s competitive advantage.

Supply Chain Leadership
Skill (SCLS)

SCLS1: The supply chain managers should have the necessary
leadership skills.

Lee et al. (2023); Liu et al.
(2021); Zhu et al. (2017)

[15,68,69]

SCLS2: The supply chain managers should have knowledge
regarding economics and market dynamics.
SCLS3: The supply chain managers should have negotiation
skills to deal with the major suppliers.
SCLS4: The supply chain managers should be informed about all
the alternatives for channeling the supply of the materials in case
of an emergency or a shortage.
SCLS5: The supply chain managers should have an
understanding of the cost to serve regarding economics and
market dynamics.

Financial Performance (FP)

FP1: Financial strength is essential for a firm to survive. Alexandrou et al. (2022);
Vachon and Klassen (2006)

[42,50]

FP2: My firm has strong financial strength.
FP3: My firm has enough internal cash reserve to overcome an
emergency supply disruption.

Marketing Performance (MP)

MP1: My firm has an established and competent marketing team. Choudhary and Sangwan
(2022); Namagembe et al.
(2019); Saeed and Kersten
(2019); Eltayeb et al. (2016)

[19,21,53,54]

MP2: Our marketing policy involves customers’ opinions
and surveys.
MP3: We put a strong emphasis on our marketing policy in order
to achieve a satisfactory performance.

Environmental Performance
(EP)

EP1: Environmental performance is a key competitive advantage
for modern businesses.

Tang et al. (2022); Seman
et al. (2019); Fahimnia et al.
(2015); Choi and Hwang

(2015) [9,56,58,59]

EP2: My firm has strong environment-centric policies
and practices.
EP3: My firm has green supply chain management policies and
practices that are conducive to achieving satisfactory
environmental performance.
EP4: My firm uses environment-friendly materials that are
conducive to achieving a satisfactory environmental performance.
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