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ABSTRACT

This paper develops a model to explore the relationships between Circular
Supply Chain Enablers, Environmental Sustainability Initiatives, and Economic
Growth. We theoretically justified certain observed variables from previous literature
for each latent factor consideration in our model. This study, which utilized data
collected from 194 firms in Morocco’s textile industry, employed structural equation
modeling (SEM) to test the model developed in SmartPLS. The findings suggest that
companies adopting circular supply chain enablers and environmental sustainability
initiatives experience real benefits in terms of economic growth within their
organizations. The findings from the SEM analysis provide a solid foundation for
academics and practitioners, offering valuable contextualization that highlights how the
strategic integration of enablers for the circular supply chain and environmental
sustainability initiatives can help companies meet their environmental responsibilities
and achieve sustained economic success. This opens up opportunities for the
reinvention of corporate strategies that integrate the relationships between circular
economy practices, ecological sustainability, and financial performance into a business
model as a key objective.
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INTRODUCTION
Circular Economy and Supply Chain Management: Concepts and Practices

Rapid economic development is often accompanied by increased material/energy
consumption, as well as environmental pollution. Therefore, with growing awareness
of ecological problems, scholars have begun to consider decoupling economic
development from both consumption and pollution by promoting a circular economy
(Chen et al., 2020).

The circular economy is a restorative and regenerative system (Charonis, 2021). It
focuses on applying three pillars: the first one is the recovery of any waste throughout
the value chain before it goes to landfill or other waste disposal method; the second one
Is efficiency to optimize energy and materials and thus maximize production output
while minimizing inputs and pollutant discharge to the environment, third one is the
valorization of waste to be re-economized for further social benefit (Wang et al., 2018).

As environmental concerns intensify, there is a common understanding that current
supply chain models are unsustainable (Fatih & Hirawan, 2024). Therefore, the circular
economy has garnered increasing attention from businesses, policymakers, and
academics in recent years to enhance supply chain efficiency (Dev et al., 2019; Stewart
& Niero, 2018). The integration of the circular economy and supply chain management
is known as circular supply chain management (CSCM), which provides a
transformational solution to the complex interplay between market demand and
consumer behavior (Zhang et al., 2021).

The circular supply chain framework functions through the coordination of a
networked chain with interdependent activities, players, and resources (Gonzalez-
Sénchez et al., 2020). Its main objective is to create value by strategically implementing
recycling, reuse, and regeneration processes throughout the life cycle (Nag et al., 2021).
CSCM enables enterprises to act proactively in achieving their sustainability goals.
Therefore, this strategy allows organizations to simultaneously reduce environmental
Impact, minimize waste, emissions, and resource consumption throughout the supply
chain design, while also contributing to a more sustainable future (V. K. Jain et al., 2025;
Montag, 2022). This integrated strategy promotes a more resource- and environmentally
conscious supply chain by aligning perfectly with the tenets of the circular economy.

Circular Supply Chain Enablers (CSCEs) are essential elements due to their
assistance and enabling effect on implementing the principles of the circular economy
(CE) in supply chain activities. Circular practices remain a significant challenge for
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most organizations (Lieder & Rashid, 2015). Nevertheless, its successful application
can also be contingent on the availability of specific enabling drivers, which can
collectively ensure the transition to circularity (Sharma & Bhat, 2016). Such enablers
are crucial in circumventing these impediments and making circularity strategies an
integral part of the entire supply chain.

Environmental Sustainability: Principles and Approaches

Sustainability is generally considered a development that meets the needs of current
generations without limiting the ability of future generations to satisfy their own needs
(Keeble, 1988). This idea emphasizes the importance of giving equal consideration to
economic, social, and environmental concerns in development processes. Sustainable
development builds upon this notion, making it a process of ongoing societal
development that occurs responsibly, combining economic activity with social justice
and environmental safeguards (Glavi¢c & Lukman, 2007). In this large context,
environmental sustainability focuses more on maintaining the health and resilience of
natural ecosystems. According to Goodland (1995), the definition of environmental
sustainability can be understood as the use of natural resources and assimilation of waste
materials in a manner that allows economic activities to remain within the Earth's
regenerative capacity. Accordingly, environmental sustainability can be considered one
of the pillars of sustainable development, which is necessary to ensure the sustainability
of ecosystem services related to the well-being of current and future generations
(Morelli, 2011).

The circular economy focuses on environmental sustainability, providing
instruments to redesign consumption and production processes that exclude linear
patterns. Nonetheless, being a micro-level, bottom-up strategy, it is much narrower and
operational in nature (Sauvé et al., 2015). Although it can have positive environmental
impacts, it does not necessarily align with the broader ecological vision and goals of
environmental sustainability (Bartelmus, 2013). Additionally, the connection between
the two is conceptually ambiguous, with environmental sustainability being strategic in
setting its aims but vague in outlining the specific implementation mechanisms, and the
circular economy being specific in providing strategies to act but indistinct in its goal.
Hence, our study's framework needs to incorporate environmental sustainability
initiatives with circular supply chain enablers to effectively establish an overall
framework that maintains a connection between practical actions informed by
overarching goals of eco-friendly activities.

Environmental sustainability initiatives, in this context, are tangible undertakings
practiced in all operations of a supply chain to curb ecological degradation and preserve



102 Contemporary Management Researc

the regeneration capacity of natural systems. The measures related to such initiatives
are generally aimed at reducing gas emissions (Setiawan & Iswati, 2019), minimizing
waste (Esposito et al., 2015), decreasing the use of virgin input materials (Patricio et al.,
2018), and reducing the use of hazardous/toxic materials (Parvin et al., 2020). Although
the circular supply chain enablers, like cleaner production (Sousa-Zomer et al., 2017),
reverse logistics infrastructure (Scavarda et al., 2018), and circular supply chain design
(Ripanti & Tjahjono, 2019), develop the structural and functional settings of circularity,
environmental sustainability initiatives are required to ensure that the approach directly
addresses and tracks ecological effects. They establish specific measures that strengthen
environmental responsibility and facilitate conformity with the environmental standards
of performance. Incorporating these initiatives into the framework also allows one to
avoid the situation where ecological priorities are considered secondary outcomes, but
rather as direct goals being pursued alongside the circular initiatives.

Economic Growth: Foundations and Indicators

Economic growth has emerged as the ultimate objective of governments worldwide,
considered an indicator of good progress and stability. It is generally measured through
the growth of the Gross Domestic Product (GDP), which is the increase each year in the
total value of goods and services produced in a Country. The focus on economic growth
as a central goal of policymaking gained widespread use in the mid-20th century,
particularly after World War 11, when countries began to systematize the means of
measuring and maximizing economic performance (Goodwin et al., 2014).

Economic growth is also a crucial undertaking in industrial development and labor
markets. A prolonged period of GDP growth can lead to structural changes in economic
affairs, including industrialization, expansion of the job market, and infrastructure
improvement. In areas with high unemployment rates, economic expansion can help
reduce unemployment rates by increasing labor demand in industries (Horbach &
Rammer, 2019). Although the evolutions in labor productivity during economic
expansions in the past have occasionally produced uneven employment patterns, some
of these shifts have led to a broad-based improvement in the national and local
employment situations.

Economic growth at the business level fosters an environment that attracts firms to
research, innovation, and increased productivity. These investments enable companies
to be more competitive in responding to emerging market conditions (Flachenecker &
Kornejew, 2018). Although large companies can cover the expenses associated with
innovation, small and medium-sized businesses often struggle due to their limited
financial resources (Antonioli et al., 2022). However, good economic conditions often
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lead to higher investor confidence, which motivates equity holders to invest in
companies with effective resource management and business turnarounds (Demirel &
Danisman, 2019; Horbach & Rammer, 2019).

Finally, consumer behavior is influenced by economic growth, which increases
demand and, consequently, income levels. This diversion promotes the efficiency of
firms in maximizing their production processes to reach further markets and sustain a
competitive advantage (Esposito et al., 2015). In this sense, economic growth is seen as
a driver of both large-scale transformation and individual company strategic decisions
that lead to economic development.

From Circularity and Environmental Sustainability Initiatives to Economic
Growth

The circular economy (CE), which has been proposed as a model for sustainable
industrial development, is widely accepted globally (Bakker et al., 2014). It has been
recognized as a solution to balancing the goals of economic development with
environmental sustainability by addressing the shortcomings of the linear economy,
characterized by the ‘take, make, use, then dispose’ approach (Lieder & Rashid, 2015).
As a supporter of CE, the restorative economy model (Blomsma & Brennan, 2017)
emphasizes the importance of restoring natural capital and ecosystems, while promoting
environmental sustainability through economic activities (Stahel, 2016). Also, Natural
Capital Accounting (NCA) incorporates the cost of natural resources and ecosystem
services into economic considerations. It helps businesses understand the actual costs
of depleted resources and waste, which is likely to lead to the circular practice of product
lifetime extension and material recovery (James et al., 2018; Kosoy & Corbera, 2009;
Spash, 2013).

A combination of these approaches can help achieve the harmony between
economic growth and environmental health, creating a long-term level of resilience.
Despite the existing problems associated with the implementation of restorative
practices and their evaluation to measure the impact (Korhonen et al., 2017), the given
approach is essential as economic development has traditionally promoted produced
and intangible capital at the expense of natural capital, which has been depleted and has
impacted the environment adversely (Jorgenson & Dietz, 2014). Therefore, initiatives
related to advancing circularity and restoring natural resources are crucial to achieving
sustainable economic growth.

Recent theoretical studies have explored the correlation between economic
development and environmental sustainability within the framework of the circular
economy, suggesting that economic development may conflict with the enhancement
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or conservation of environmental quality. However, Donaghy (2021) demonstrates how,
by considering circular and cumulative causation (CCC) processes, a circular market
economy can be created to achieve both economic and environmental objectives.

Theoretical discussions and analyses conducted across countries and economies
have supported the idea that circular economy and environmental sustainability
solutions can have the capacity to balance economic growth. However, empirical
research on such methodologies is limited to either macroeconomic or regional effects.
Indicatively, Propensity Score Matching and Difference-in-Differences methods were
employed to examine the impact of implementing circular economy policies on the local
economic development of pilot cities in China (Chen et al., 2020). Similarly, papers on
sustainable supply chains highlight limitations to implementing a circular model (Fatih
& Hirawan, 2024), and studies on the indicators of a circular economy in the European
Union reveal strong correlations between the scope of circularity and GDP growth
(Radivojevic et al., 2024). Nevertheless, these studies do not pay much attention to the
microeconomic level, more specifically, the use of Circular supply chain enablers and
environmental sustainability initiatives at the industry level. Additionally, there is an
evident lack of comprehension of how these factors translate on the local level of a
country, as seen in the case of Morocco and its textile industry, where the
implementation of circular supply chains presents both individual challenges and
opportunities.

To fill this gap, the present study employs structural equation modeling (SEM) to
investigate the relationship between circular supply chain enablers and environmental
sustainability initiatives, as latent constructs measured through various indicators, and
economic growth in the Moroccan textile industry. Structural equation modeling is
suitable for the present analysis due to its ability to model complex relationships by
evaluating the relationships between indicators and latent constructs, while also
providing estimates of directional effects among constructs. To establish a
comprehensive conceptual framework, Table 1 presents all three key latent variables
and their corresponding observable indicators. The paper contributes to a better
understanding of the factors influencing the economic growth of the textile industry in
Morocco through this rigorous methodological approach, providing valuable insights at
both theoretical and policy levels.
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Table 1 Latent and Observable Variables Extracted from the Literature Review.

Latent variables

Conceptual meaning in

the study

Observable variables

Sources

Circular supply

(Bassi & Dias, 2020;
Brown & Bajada, 2018;

CSCE1 . . Pagoropoulos et al., 2017;
chain design . . .
Ripanti & Tjahjono,
2019;)
(Ghisellini et al., 2015;
CSCE 2 Cleaner production ~ Sousa-Zomer et al., 2017;
The organizational Veleva et al., 2017)
capabilities, processes, . (Dhakal et al., 2016; S.
Circular Supply and resources that can CSCE 3 Rt.averse logistics Jain et al., 2018; Scavarda
Chain  Enablers help firms implement infrastructure etal., 2018)
(CSCE) the circular economy Circular Economy (Genovese et al., 2015;
within their supply CSCE 4 Relationship Ripanti & Tjahjono, 2019)
chain Management
Circular economy (Duff, 2018; Jabbour et
CSCE>5 Human resources al., 2017; Nejati et al.,
management 2017)
Technological (A_\bideer.] etal., 2021; Pe
CSCE 6 sustainability Giovanni, 2018; Prencipe
integration etal,, 2021)
ESI1 Reducing gas (Rahman et al., 2017,
The company's efforts emissions Setiawan & Iswati, 2019)
and activities aimed at ESI 2 Minimizing waste (Esposito et al., 2015)
Environmental reducing Minimizing the use (Patricio et al., 2018)
Sustainability environmental impact ESI3 of virgin input
Initiatives(ESI) and adopting a material
sustainable mode of Reducing the use of  (Parvin et al., 2020; Shaw
resource utilization ESI 4 hazardous/toxic et al., 2010)
materials
A multidimensional EG1 Employment (Mitchell & James, 2015)
representation of the Research and (Flachenecker &
textile ir_1dustry's EG2 development Kornejew, 2018)
economic
advancement, shaped EG3 Sales growth (Horbacgofgzzammer,
ey e e _EO4_ Vg (el & ames 2019
indicate enhanced (Hickel & Kallis, 2019)
performance,
EG5 GDP

competitiveness, and
contribution to the
national economy

Source: Collected from a comprehensive review of the literature conducted by the
authors.

RESEARCH METHODOLOGY
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Based on SEM analysis, the tenets of Circular Supply Chain Enablers (CSCE),
Environmental Sustainability Initiatives (ESI), and Economic Growth (EG) were
developed for the Moroccan textile industry. This study aims to fill the existing gap in
the literature by investigating CSCE and ESI within Morocco’s textile industry, which
is relatively unexplored and features a dynamic and changing circularity state, as well
as unique environmental conditions. Therefore, by focusing on these factors, this
research aims to address a gap in the existing literature that seeks to explain the extent
to which circular supply chain enablers and environmental sustainability initiatives
impact economic growth in Morocco’s textile industry. SEM enables the inclusion of
indices for observable variables, which correspond to latent constructs, making it
possible to assess hypotheses based on empirical facts within a coherent framework of
how different variables may be related.

Structural Equation Modelling

SEM is one of the most potent and advanced statistical tools researchers have today.
It provides them with a whole apparatus for testing, adjusting, or rejecting theoretical
models (Anderson & Gerbing, 1988). It merges the confirmatory factor analysis with
multiple regression (simultaneous equations models) in a single modeling architecture
(Ko & Stewart, 2002). In addition to many endogenous and exogenous variables, SEM
can provide latent (unobservable) variables as linear combinations (weighted averages)
of the observed ones. SEM is an ex-ante method that can be used to test the validity of
a set of hypotheses (J. F. Hair et al., 2017). SEM is a very flexible statistical modeling
tool. Statistically speaking, SEM is a generalization and extension of so-called linear
modeling procedures such as analysis of variance (ANOVA) or multiple regression
models (Byrne, 2013). SEM is a confirmatory (or hypothesis-testing) theory that relates
the multivariate analysis of the structural model to its variables.

Over the past several decades, structural equation modeling has gained increasing
acceptance. The scientific world has made significant advancements in supply chains,
logistics systems, and social sciences, encompassing economics, operations research,
management studies, and the natural sciences (Anderson & Gerbing, 1988). The SEM
has proven its effectiveness in capturing purchasing intention (Behjati et al., 2012),
supply chain flexibility (Kennedy, 2011), and market research (Bacon, 1997); it also
explains how to elevate the quality of supply chain management and improve
organizational performance (George et al., 2015).

Based on the previous literature, no study has applied SEM to analyze the Circular
Supply Chain Enablers, Environmental Sustainability Initiatives, and Economic
Growth in the Moroccan textile industry. Prior works analyzing circular supply chain
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practices have been done at the macroeconomic or regional levels (Aguilar-Hernandez
et al., 2020; Chen et al., 2020; Radivojevi¢ et al., 2024). However, they overlook
sectoral factors and fail to account for the specific role of the observable variable in
explaining these constructs. As a result of using SEM, this work can fill these gaps and
provide a more detailed understanding of both the latent and observable variables. This
approach enables the analysis of how specific sector factors affect economic growth,
making it suitable for identifying patterns in emergent markets, such as Morocco.

Circular Supply Chain Enablers (CSCE) are assessed by indicators such as cleaner
production, reverse logistics infrastructure, and Circular economy relationship
management, which prior research has identified as affecting economic performance
(Bilitewski, 2011; Dhakal et al., 2016; Ripanti & Tjahjono, 2019). Similarly,
Environmental Sustainability Initiatives, such as reducing gas emissions, minimizing
waste, and minimizing the use of virgin input materials, are associated with economic
growth in various settings (Parvin et al., 2020; Patricio et al., 2018; Setiawan & Iswati,
2019). These insights informed the formulation of the following hypotheses:

Ha: It can be postulated that Circular Supply Chain Enablers (CSCE) have a significant
positive impact on Economic Growth (EG).

H.: Environmental Sustainability Initiatives (ESI) have a positive impact on Economic
Growth (EG).

Although the hypotheses are grounded in existing literature, their applicability and
relevance to the Moroccan textile industry have not been thoroughly tested. This paper
fills this gap by operationalizing the latent constructs using observable variables and
examining the hypotheses through a structural equation model, utilizing SmartPLS
software. The measurement model employs a formative specification of Circular
Supply Chain Enablers (CSCE), Environmental Sustainability Initiatives (ESI), and
Economic Growth (EG), as these are built on distinct and non-substitutable elements.
CSCE and ESI comprise a variety of enablers and environmental initiatives,
respectively, each contributing uniquely to the construct. In a similar context, EG
encompasses several economic indicators that collectively determine sectoral economic
growth effectively. The validity of measurement is made by using the assessment of the
outer weights, analysis of multicollinearity based on the variance inflation factors (VIF),
and testing of significance levels based on bootstrapping, as per the accepted standards
of the methodological points of view of formative constructs (Cenfetelli & Bassellier,
2009; J. F. Hair et al., 2021). This modeling method achieves methodological rigor and
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provides nuanced insights into the determinants of economic growth in the Moroccan
textile industry.

Questionnaire Development and Data Collection

This paper tested our research hypotheses using the primary survey data collected
from Moroccan textile firms. Based on this literature review, the observable variables
were operationalized into measurement items for the survey, which were used to derive
the questions for this study and are provided in Appendix 1. Each of these items is
supported by previous research. As cited in the literature, the recognized sources of
variables were employed to ensure that the questions were created from established
scales.

Consequently, a stratified random sampling technique was employed to select 287
textile firms from the 1078 textile firms in Morocco. The sample size was estimated
using the Krejcie and Morgan sample size table, which is based on the target population
size (Krejcie & Morgan, 1970). The survey was designed as an online questionnaire
with response options in a multiple-choice format for each question, using a Likert scale
ranging from 1 to 5. The participants were determined by the use of professional
platforms and Textile industry directories in Morocco. The Web-based survey was sent
via email; together with the invitation, participants were provided with a brief
description of the study’s relevance and purpose. It was mentioned that the selected
company representatives should complete the questionnaire if they had more than four
years of working experience in environmental management. These participants are
recognized as professionals within the Textile industry, and their experience was
appreciable in the area of investigation in the study.

In total, 194 valid responses were collected, with one response from each company
during the survey period from October 2023 to January 2024, resulting in a response
rate of 67.60%. The response rate generated through this study is sufficiently high to
merit being adequate for the kind of analysis proposed by several scholars, as a response
rate of 20% is standard (Malhotra & Grover, 1998; Shashi et al., 2019).

RESULTS AND ANALYSIS
Results with the PLS-SEM Algorithm
With the aid of SmartPLS 4, our PLS-SEM analysis yields path coefficients that
reveal the interdependencies between all variables, resulting in a structure that clarifies
our model. The arrows in the model represent the relationships between the latent
constructs and between indicators related to these constructs. The outer weights and
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path coefficients are defined by the values shown above the arrows. Visual clarity is
enhanced by indicators in yellow and constructs in blue.

Figure 1 Values of the Path Coefficients Obtained after Running the PLS-SEM
algorithm using the SmartPLS 4® software.

]

CSCE2
ESI1

|

ESI2

ESI3

ESI4

e

L0

Source. Generated by the authors using SmartPLS ® software
Note, CSCE = Circular Supply Chain Enablers; ESI = Environmental Sustainability Initiatives;

EG = Economic Growth. All constructs are measured using formative scales.
Hypotheses Checking
Table 2 summarizes the findings from hypothesis testing regarding the interaction

between latent constructs as predicted by our structural equation model. Specifically,

Table 2 Path Coefficients and Levels of Significance for Hypothesis Testing.

Path Coefficient P-value Decision
CSCE -> EG 0.362 0.0950 Supported
ESI -> EG 0.398 0.0000 Supported

Source. Generated by the authors using SmartPLS ® software

Hi: All the identified Circular Supply Chain Enablers (CSCE) have a significant
positive impact on Economic growth (EG).
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The path coefficient between CSCE and EG is 0.362, with a p-value of 0.095. At
a 0.1 significance level, these values suggest that CSCE has a positive effect on EG.

H.: Environmental Sustainability Initiatives (ESI) have a positive impact on Economic
Growth (EG).

On the other hand, the path coefficient between ESI and EG is 0.398, which is a
highly significant p-value of 0.000. These findings provide statistically strong and
robust evidence, reinforcing the claim that ESI has a powerful and positive relationship
with economic growth (EG).

The Equation Represents the Structural Model

In our analytical framework, the endogenous construct representing the broadest
measure of overall performance, Economic Growth (EG), is clarified using a structured
equation, as outlined in Equation 1. This equation reflects the interplay of exogenous
constructs, primarily Circular Supply Chain Enablers (CSCE) and Environmental
Sustainability Initiatives (ESI), which have a differential impact on the ultimate volume
model performance. These relationships, quantified by the path coefficients shown in
Figure 1 at 0.362 and 0.398, respectively, underpin the formulation of our structural
model. Additionally, , the error term integrated into the equation, represents the latent
variables underlying the subtle intricacies of the GE, overturning it and increasing the
accuracy of our performance analysis.

EG = 0.362 CSCE + 0.398 ESI + Q)

The Coefficient of Determination R?

The values of R® for our SEM are 0.404 for the standard R*and 0.398 for the
adjusted R®. These indices represent the variance explained by the endogenous variable
in the model. The R?-value of 0.404 indicates that approximately 40.4% of the
variability in the endogenous construct is explained by the exogenous variables in the
proposed model. The adjusted R? of 0.398 is based on the number of predictors in the
model. Thus, it leads to a slightly more conservative estimate. The values presented
here would imply a moderate level of explanatory validity for our SEM and demonstrate
that the employed variables help explain the variance of the endogenous construct.

Collinearity Statistics
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In the formative measurement model, indicators are not necessarily
interchangeable and do not require high correlations between indicators. The high
correlations between two formative items are referred to as collinearity (J. F. Hair Jr. et
al., 2014). The variance inflation factor (VIF) provides an indicator of collinearity. The
higher the VIF values, the greater the collinearity. The VIF values of five or higher
indicate collinearity problems (J.F. Hair et al., 2011).

On the other hand, a VIF between three and five indicates a potential collinearity
problem (Diamantopoulos & Siguaw, 2006). While a VIF below three can be
interpreted as indicating a non-problematic issue of collinearity. The VIF results for our
SEM formative model, presented in Table 3, which includes CSCEL1 to CSCES6, ESI1
to ESI4, and EG1 to EGS5, indicate that all indicators have a VIF value below 3. This
implies that the multicollinearity of the indicators is low, consistent with expectations
for formative models in SEM. These findings strengthen the validity of our model, as
they imply that the estimated coefficients are reliable.

Statistical Significance and Relevance of the Indicator Weight

The indicator weights are derived from the regression of each formatively
measured construct on its indicators. As such, they denote the indicator’s contribution
to forming the construct. The significance testing of the indicator weights depends on
the bootstrapping procedure, which allows for deriving standard errors from the data
without making any distributional assumptions (J. F. Hair etal., 2014). In bootstrapping,
many samples are drawn from the original sample with replacement (Davison &
Hinkley, 1997). The number of bootstrap samples should be significant, but it must be
at least equal to the number of valid observations in the dataset. Regarding our case, we
estimated 5,000 structural models using PLS-SEM. Besides the number of samples, all
conditions are set to default, including a “one-tailed” test type and a significance level
of 0.10.

For the latent construct of circular supply chain enablers (CSCE), indicators
CSCE1 and CSCEG6 have outer weights of -0.6190 and 0.6070, respectively, with
associated p-values of 0.0990 and 0.0770. These results suggest that CSCE1 and
CSCEG6 are statistically significant at a 0.1 significance level, supporting their
contribution to the latent construct CSCE. Similarly, the indicators EG2, EG3, and EG4
exhibit significant positive relationships with the latent construct Economic growth
(EG), as indicated by reasonably positive outer weights of 0.5560, 0.2970, and 0.4210,
with p-values of 0.0000, 0.0360, and 0.0010, respectively. Regarding the latent
construct of Environmental Sustainability Initiatives (ESI), the test for the significance
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levels of ESI1, ESI3, and ESI4 yields p-values of less than 0.1, indicating highly
significant positive relationships.

Since some indicators demonstrated outer weights that were not statistically
significant, their outer loadings and p-values were also assessed to verify whether they
retained a meaningful contribution to the relevant latent construct, in line with the
recommendations of formative measurement models suggested by Cenfetelli and
Bassellier (2009) and J. Hair & Alamer (2022). Accordingly, CSCE4, EG1, EG5, and
ESI2 indicators are considered significant, as they have an outer loading below 0.5 and
p-values lower than 0.1, while CSCE2, CSCE3, and CSCES5 are therefore non-
significant.

Table 3 Outer weights, outer loadings, and related statistics found via bootstrapping.

P values P values
Indicators O%ner T statistics of outer out-er of outer VIF Significance
weights  (JO/STDEV|) weights loadings loadings
CSCE1->CSCE -0.6190 1.2870 0.0990 -0.5880 0.0920 1.8820 Significant
CSCE2->CSCE -0.0580 0.3620 0.3590 -0.4190 0.1040 1.8900 Non-significant
CSCE3->CSCE 0.3940 1.1610 0.1230 0.2190 0.1680 1.1920 Non-significant
CSCE4->CSCE 0.1990 1.1210 0.1310 0.3530 0.0720 1.0940 Significant
CSCE5->CSCE 0.0980 0.6850 0.2470 0.2720 0.1030 1.2320 Non-significant
CSCE6->CSCE 0.6070 1.4250 0.0770 0.7060 0.0680 1.2000 Significant
EG1->EG 0.0850 0.8210 0.2060 0.3130 0.0060 1.0880 Significant
EG2 -> EG 0.5560 4.2880 0.0000 0.8620 0.0000 1.3870 Significant
EG3 ->EG 0.2970 1.7940 0.0360 0.6060 0.0000 1.3210 Significant
EG4 -> EG 0.4210 3.0290 0.0010 0.7770 0.0000 1.6610 Significant
EG5 -> EG -0.0280 0.1840 0.4270 0.4940 0.0000 1.5350 Significant
ESI1 ->ESI 0.2710 1.9670 0.0250 0.5130 0.0000 1.2530 Significant
ESI2 -> ESI 0.0650 0.3930 0.3470 0.4520 0.0020 1.3060 Significant
ESI3 -> ESI 0.2610 1.7210 0.0430 0.7440 0.0000 1.5470 Significant
ESI4 -> ESI 0.6940 4.9750 0.0000 0.9190 0.0000 1.5100 Significant

Source. Generated by the authors using SmartPLS ® software

DISCUSSION

The outcome of the current study demonstrates the diverse impact that circular
supply chain enablers and environmental sustainability initiatives have on the economic
growth of Moroccan textile companies. According to the research results based on
Structural Equation Modeling (SEM), certain observed variables have a positive and
significant effect, while others have no effect.

The results herein suggest that Circular supply chain design (CSCEZ1) is valuable
for promoting economic growth. The shift to a circular supply chain necessitates a
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restorative and regenerative redesign of supply chain networks (Bassi & Dias, 2020;
Brown & Bajada, 2018; Pagoropoulos et al., 2017), ensuring sustainability, increasing
profitability, and creating potential for various products through the efficient use of
resources within the chain. Thus, Circular supply chain design has to be placed at the
heart of organizational strategies to improve efficiency, control costs, and generate
genuine value.

Circular supply chain relationship management (CSCE4) is also pivotal in
economic growth. The aspect that companies choose suppliers who are ready to work
with them to meet the strategic goals of sustainable value within a circular economy
increases the partners’ economic sustainability. As pointed out by Genovese et al.
(2015), such relationships enable firms to coordinate sustainability efforts, minimize
resource use, and regain investors’ confidence, ultimately reducing wastage. In addition,
properly managing the relations between the various parties engaged in the circular
supply chain guarantees the entailed economic benefits and enhances economic stability.
Ripanti and Tjahjono (2019) emphasize that a coordinated pattern of managing
relationships facilitates the flow of information, knowledge, and resources; thus,
increasing coordinative efficiency and productivity is a primary factor in transforming
the economy.

Al, blockchain, machine learning, and 10T are instrumental in enhancing product
recycling, minimizing waste, and improving the reverse logistics function (Romagnoli
et al., 2023). Therefore, their integration in the circular supply chain enables cost
savings, process improvements, and tangible economic benefits (Chanchaichujit et al.,
2020; Pagoropoulos et al., 2017). Hence, Technological Sustainability Integration
(CSCES®) plays a significant role in economic growth.

Although cleaner production (CSCEZ2), reverse logistics infrastructure (CSCE3),
and human resources management (CSCES5) represent general aspects of circular
economy success and performance, they have not proved to have a considerable impact
on the textile industry in Morocco.

Cleaner production is recognized for saving costs and minimizing environmental
impacts (Bilitewski, 2011; Ghisellini et al., 2015; Veleva et al., 2017), but this element
did not have an impact on economic growth in this analysis. This could be because the
diffusion of cleaner production techniques is relatively new in Morocco’s textile
industry. Increasingly, the application of cleaner production involves capital
investments in new equipment, techniques, or processes, which may not yield quick
returns in the short term, particularly in an industry driven mainly by efforts to reduce
operating expenses.
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The literature highlights that reverse logistics is a strategy to achieve a closed-loop
flow and support the emergence of circular economies (Govindan & Soleimani, 2016;
S. Jain et al., 2018; Scavarda et al., 2018). Nonetheless, given that Morocco lacks a
well-established reverse logistics system, the role of such a system in promoting
economic growth in the country’s textile industry might be negligible due to the higher
infrastructure costs associated with reverse logistics systems.

Human resources management is a key business function that helps organizations,
both strategically and operationally, achieve their organizational objectives, such as
sustainability strategies (Duff, 2018; Jabbour et al., 2017; Teixeira et al., 2015).
Nonetheless, the absence of a positive impact on economic growth in our analysis may
be explained by factors unique to the Moroccan textile industry. Since circular concepts
are in the initial phase of being introduced in the country, specific HRM strategies
designed to support the implementation of a circular economy are not yet sufficiently
advanced to positively impact the economy's growth at this point.

This paper also demonstrates that Environmental sustainability initiatives,
comprising reducing greenhouse gas emissions, minimizing waste, reducing the use of
virgin input materials, and minimizing the use of hazardous/toxic materials,
significantly impact economic growth, affirming the propositions of the circular
economy practice for both environmental and economic benefits.

Reducing gas emissions, particularly carbon dioxide, is one of the most significant
global issues (Rahman et al., 2017). This challenge is part of the circular economy
strategy, whose key approach is to minimize emissions by increasing the efficiency of
processes and utilizing cleaner technologies. This paper demonstrates that
environmental initiatives, which have led to a decrease in gas emissions in Morocco’s
textile industry, have contributed to economic growth.

Minimizing waste is another area that connects environmental sustainability
initiatives to economic growth. Implementing circular economy concepts, such as
recycling and reusing materials, can increase the effectiveness of resource utilization,
reduce waste, and decrease industries' costs, thereby promoting economic growth
(Esposito et al., 2015). Another factor contributing to the Moroccan textile industry's
economic growth is its efforts to reduce the use of virgin input materials. By switching
from primary or virgin materials to secondary or recycled resources, the overall
production cost can be reduced, and the impact of raw material price volatility can be
mitigated. This practice enhances material efficiency for long-term sustainable
development.

Ultimately, reducing the use of hazardous and toxic materials is crucial for both
public health and economic reasons. According to Shaw et al. (2010), industries with
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fewer hazardous materials systems are more likely to address sustainability objectives,
decrease pollution, and preserve human wellness. In the case of Moroccan textile
organizations, switching to less hazardous materials is a way to control the impact of
hazards, protect employees, and improve the organizational image, all of which
contribute to economic growth.

CONCLUSION

Key Findings

A structural equation model was employed to investigate the influence of Circular
Supply Chain Enablers (CSCE) and Environmental Sustainability Initiatives (ESI) on
Economic Growth (EG), utilizing data from 194 textile companies in Morocco. The
analysis of the results confirmed the positive significance of Circular Supply Chain
Enablers and Environmental Sustainability Initiatives on economic growth. The
formative measurement model validated the distinct contributions of each indicator by
focusing on the variance inflation factor (VIF), outer weights, outer loadings, and p-
values. Twelve of the fifteen indicators meet the significance thresholds, while cleaner
production (CSCE 2), Reverse logistics infrastructure (CSCE 3), and Circular economy
Human resources management (CSCE 5) do not. These insights offer a foundation for
targeted actions to promote economic growth in the textile industry.

Theoretical Implications

The results provide significant theoretical contributions to complementing the
conceptualization of Economic Growth (EG) as a construct that is influenced by
strategic enablers and sustainability efforts from the perspective of circular supply
chains. Modelling Circular Supply Chain Enablers (CSCE) and Environmental
Sustainability Initiatives (ESI) as formative constructs, this paper makes progress
toward the theoretical conceptualization of circularity as a multidimensional business
force influencing microeconomic results. It emphasizes that economic growth cannot
be generated solely by the conventions of economic inputs, but by correlating strategic
capabilities and environmental operations. This understanding helps to inform the
growing body of literature that has associated circular supply chain strategy with
broader economic development models.

Practical Implications

The research has important practical implications for both managers and
policymakers working in the textile industry who want to promote firm-level economic
growth by engaging in sustainable activities. The findings highlight the importance of
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investing in circular supply chain enablers, such as circular design and relationship
management, to support the implementation of a circular supply chain. Additionally,
focusing on environmental initiatives such as reducing gas emissions and minimizing
waste can yield economic returns, which can be quantified. Such results stimulate
companies to consider sustainability not only as an expense, but also as a value-creating
action plan that enhances long-term competitiveness and durability in dynamic markets.

Future Research Directions

Future studies could further explore the dynamic connections between circular
supply chain enablers and environmental sustainability initiatives, as well as their
Impact on economic growth in various industrial sectors and geographical locations. It
Is also possible that longitudinal studies are conducted to gather more observations of
how these relationships evolve. Longitudinal studies can also help elucidate the
evolutionary aspects of these relationships over time. Moreover, by using qualitative
methods, such as case studies or interviews with experts, it is possible to gain deeper
insight into locally specific aspects and implementation difficulties. The possibility of
mediating or moderating variables to reveal underlying mechanisms affecting the
efficacy of circular strategies could also be explored in future work.
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APPENDIX 1: QUESTIONNAIRE ITEMS
Circular Supply Chain Enablers (CSCE)
Please provide your rate from (1) strongly disagree to (5) strongly agree.

CSCE 1 To what extent does your company implement circular supply chain
design?

CSCE 2 How effectively does your company integrate cleaner production
practices into its manufacturing processes?

CSCE 3 To what extent is the reverse logistics infrastructure in your company
geared towards supporting circularity?

CSCE 4 To what extent does your company manage relationships with
stakeholders in alignment with circular economy principles?

CSCE5 How well does your company integrate circular economy principles
Into its human resources management practices?

CSCE 6 How actively does your company integrate technological
sustainability into its operations?

Environmental Sustainability Initiatives (ESI)

Please provide your rate from (1) strongly disagree to (5) strongly agree.

ESI1 How actively does your company work towards reducing gas
emissions?

ESI 2 To what extent does your company minimize waste generation in its
processes?

ESI 3 How committed is your company to minimizing the use of virgin
input materials in its operations?

ESI 4 To what extent does your company actively work towards reducing

the usage of hazardous/toxic materials in its processes?
Economic Growth (EG)
Please provide your rate from (1) strongly disagree to (5) strongly agree.

EG1 To what extent does your company contribute to employment
growth?

EG 2 How significantly does your company invest in research and
development?

EG3 To what extent does your company experience consistent sales
growth?
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EG4 How actively does your company pursue market expansion
opportunities?
EG5 To what extent does your company believe its activities positively

contribute to the growth and development of the textile industry and
by extension, the national economy?




