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Abstract 
The adoption of the circular economy is considered in literature as one of the 
essential strategies for improving both sustainable performance and green strat-
egies. However, despite the importance and various benefits of adopting circu-
lar economy practices, both in manufacturing companies and in society in gen-
eral, under this context, and to improve our understanding of the factors that 
facilitate the transition from a linear economy to a circular economy, this study 
aims to fill this gap in the literature and explore the effects of the circular econ-
omy on the adoption of green strategies from a sustainability perspective, for 
which a survey was distributed to a sample of 300 manufacturing companies in 
the automotive industry in Mexico, and the proposed research model was val-
idated through the use of the PLS-SEM. The results obtained suggest that cir-
cular economic practices have a positive impact on sustainable performance, 
as well as green strategies. Likewise, green strategies have a positive impact on 
sustainable performance but also act as a vehicle in the relationship between 
the circular economy and sustainable performance. 
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1. Introduction 

In the last two decades, the scientific and academic community, environmental 
defenders, specialists, businessmen and public administration have shown little 
concern about global environmental problems (Bhat et al., 2024) and, consequently, 
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most manufacturing firms around the world do not prioritize the development of 
goods that are beneficial for the environment and sustainability (Zhang et al., 
2020; Ramzan et al., 2021). However, there is currently an effort by researchers, 
academics, consultants, environmental advocates, and entrepreneurs to try to 
identify the basic factors that contribute to environmental failure (Bhat et al., 
2024), particularly those related to high water consumption, emission of pollu-
tants into the air, the release of hazardous substances (Sadiq et al., 2022; Usman 
et al., 2022; Huang et al., 2022), and climate change (Bakos et al., 2020). 

One of the strategies normally used by manufacturing firms to solve this prob-
lem is the recycling of urban solid waste and eliminating hazardous materials to 
reuse them in industrial production processes (Ezeudu et al., 2021; Bui et al., 
2022). This strategy improves substantially when companies adopt circular econ-
omy (CE) practices, which converts industrial waste generated in a linear econ-
omy into valuable materials through regeneration, restoration and renewal (Bar-
nabè & Nazir, 2022; Salesa et al., 2022), which implies a transition from a linear 
economy model that considers that available resources are abundant and can be 
eliminated after use (Nowicki et al., 2020; Roberts et al., 2022), to a CE model that 
increases the life cycle of products and identifies new opportunities and green 
business strategies (Wasserbaur et al., 2022; Pacheco et al., 2024). 

As a consequence, the reconfiguration of the linear economy models that are 
applied in various manufacturing firms (based on take-make-use-eliminate) 
(Mendoza et al., 2022), towards CE models, could drive the creation of a green 
business model that takes advantage of business competitive advantages (e.g. re-
duction in the amount of materials used and industrial solid waste generated), and 
the significant reduction of risks (e.g. less dependence on natural resources) 
(Bocken et al., 2021), which could improve firm economic and sustainable perfor-
mance (Han et al., 2020; Velenturf & Purnell, 2021). However, there are few stud-
ies published in the literature that relate CE and green business strategy (GBS), 
from a sustainability perspective (Pacheco et al., 2024), which is why researchers 
and academics need to guide their future studies in providing robust empirical 
evidence of this link (Bhat et al., 2024), particularly in developing countries (Pacheco 
et al., 2024). 

Thus, the objective of this study is the analysis and discussion of the effects that 
CE exerts on both GBS and sustainable performance (SP) of manufacturing firms 
in the automotive industry. To achieve this objective, a study was carried out in 
manufacturing firms in Mexican automotive industry, using a sample of 300 com-
panies and estimating the model by applying the statistical technique Partial Least 
Squares Structural Equation Modeling (PLS-SEM), with the use of SmartPLS 4.0 
software (Ringle et al., 2024). Furthermore, it is important to establish that the 
analysis of manufacturing firms in the automotive industry is interesting, in one 
hand, generates 15% of the total cost of environmental depletion and degradation 
in Mexico (INEGI, 2021), and, in other hand, is also an economic base with an 
average annual increase of 10% in value-added over the past 5 years, making it the 
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most important economic sector in Mexico (INEGI, 2021). 
The results obtained in this study provide robust empirical evidence that estab-

lishes a significant positive relationship between CE, both in SP and GBS, as well 
as the effects of GBS on the SP in manufacturing firms in the automotive industry. 
Additionally, this study contributes to filling the gap in the literature on the link 
between CE and GBS, from a sustainability perspective (Bhat et al., 2024), and by 
providing robust empirical evidence on the relationship existing between CE and 
GBS in manufacturing firms in the automotive industry of a developing country, 
as is the case of Mexico (Pacheco et al., 2024). 

2. Literature Review 

CE can be defined as an economic system that seeks to maintain the value of prod-
ucts, materials, and resources in the economy for as long as possible, minimizing 
waste generation and the extraction of natural resources (Nowicki et al., 2020). 
This approach is based on three fundamental principles: 1) Designing without 
waste or pollution from the beginning of the production process; 2) Keeping prod-
ucts and materials in use through closed cycles; 3) Regenerating natural systems, 
allowing resources to be restored rather than depleted (Roberts et al., 2022). This 
model focuses not only on waste management, but also on transforming the way 
we design, produce, and use goods, involving changes in business culture, tech-
nological innovation, and consumer habits. 

2.1. Circular Economy and Sustainable Performance 

CE model is totally opposite to the linear economy model that prevails in several 
manufacturing firms around the world (Pacheco et al., 2024), which considers that 
the availability of resources is abundant in all companies for their use in the pro-
duction systems of goods, which can be eliminated after use (Prieto-Sandoval et 
al., 2018; Nowicki et al., 2020; Roberts et al., 2022). Assuming the existence of a 
linear economic model in all companies, the world economy could lose between 
3 and 6 trillion dollars by 2030 due to the scarcity of natural resources, which 
would imply not only an interruption in the supply chain and the increase in raw 
material prices (Lacy & Rutqvist, 2015), but also a significant decrease in the level 
of SP (Nyambuu & Semmier, 2023; Zou et al., 2023). 

In this context, CE is emerging in literature as one of the most important initi-
atives in the adoption of ecological solutions, to improve both the supply chain 
and SP of manufacturing firms (Sawe et al., 2021). However, for the implementa-
tion of the CE to have the expected results, it is essential that governments, poli-
cymakers, companies, researchers, and academics orient their studies towards the 
relationship of CE with SP, which is far from clear (Pacheco et al., 2024), which 
implies that all actors involved directly and indirectly with the CE now have to do 
so also with sustainability in order to take advantage of the potential of CE to 
address the problems of global society (Reikea et al., 2018), and align the vision of 
the CE with GBS of manufacturing firms (Niero & Rivera, 2018). 
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Recently, some developing countries in Latin America have implemented some 
CE practices (Rovanto & Finne, 2022). Thus, for example, in 2016 in Chile, CE 
legislation was established to regulate the negative impacts of industrial activity 
and encourage companies to recycle their industrial solid waste (Chile, 2016). In 
2010 in Brazil, the national solid waste law 2.305/010 was established, which min-
imized the generation of industrial solid waste (Brazil, 2010), while in Mexico in 
2022, the Circular Economy Law was approved, which aims to reduce industrial 
solid waste (Senate of the Republic, 2022). However, despite these efforts, devel-
oping countries still have a long way to go in terms of the adoption and application 
of CE practices and their effects on SP (Pacheco et al., 2024). 

In recent studies, Rodríguez-Espíndola et al. (2022) found that the application 
of CE practices in manufacturing firms in Mexico, like substituting non-recyclable 
materials with renewable or biodegradable inputs, significantly enhances eco-
nomic performance; while Rodríguez-González et al. (2022) found that the adop-
tion of CE generated an increase in the financial performance of manufacturing 
firms in Mexican automotive industry. Maldonado-Guzmán and Garza-Reyes 
(2023) provided empirical evidence of the link between CE and SP in Mexican 
manufacturing firms. Consequently, as highlighted by the literature that sustain-
able strategies in manufacturing firms can potentially benefit the CE solutions 
(Mishra et al., 2022). Thus, considering the information previously presented, it 
is possible to propose the following research hypothesis. 

Even with all the proven benefits that CE provides to companies, there are dif-
ficulties and problems that must be mitigated for its implementation. Some of 
these problems include: high initial costs which can affect short-term profitability 
(Rovanto & Finne, 2022); complexity in redesigning processes and products; lack 
of common standards or certifications; an unprepared supply chain; a lack of sup-
pliers that meet circular criteria; logistical challenges in recovering and reusing 
products or materials (Kaddoura & Nagel, 2019); resistance to change a traditional 
business culture focused on linear production; difficulty in changing internal and 
external mindsets (employees, consumers, investors); lack of infrastructure and 
collection systems; sort, reuse, or recycle used products; challenges in traceability 
and data management (Das & Bocken, 2024); and the need to control and track 
materials throughout the product lifecycle. 

H1: The greater implementation of the circular economy, the greater sustaina-
ble performance. 

2.2. Circular Economy and Green Business Strategy 

In the last decade, the need for the scientific and academic community to contrib-
ute to mitigating climate change has increased (Das & Bocken, 2024), particularly 
because about 17% of the Amazon rainforest has been lost in the last 50 years due 
to deforestation and land use change (Barredo, 2021), and 69% of the wildlife pop-
ulation has been lost due to climate change and industrial pollution (WWF, 2022). 
These changes are causing an increasing deterioration of climate change globally 
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(Richardson et al., 2023), but even more so for the 1.4 billion people who live in 
highly vulnerable areas, and whose livelihoods and food are at risk (IPCC, 2022). 
The concept of CE is considered in the literature as a new and promising social 
perspective and business paradigm, which can help combat these problems (Das 
& Bocken, 2024). 

From this perspective, more manufacturing firms have set the adoption of CE 
as their objective, and as it is implemented in industrial activities, the incorpora-
tion of GBS becomes necessary to comply with environmental regulations (Bocken 
& Konietzko, 2022, 2023), which will allow companies to save costs and resources 
(Ritala et al., 2018). However, a recent study found a global reduction in the cir-
cularity of resources, going from 9.1% in 2018 to 7.2% in 2023 derived from the 
increase in resource consumption, which suggests that the implementation of CE 
in manufacturing firms it should emphasize reductions, regeneration, and redis-
tribution of resources (GBS), to counteract this negative trend that is observed 
globally (Circle Economy, 2024). 

The business strategy of reducing the use of all resources is essential, which can 
be achieved through the implementation of CE through increasing the useful life 
of products (Kaddoura & Nagel, 2019; Bocken et al., 2022); while the business 
strategy of redistribution is necessary for the transition towards a long-term cir-
cular society, which is oriented on environmental and social prosperity, rather 
than economic prosperity (Bocken & Short, 2021; Jaeger-Erben et al., 2021). Fi-
nally, the business strategy of regeneration is essential given the damage that has 
been caused to the planet (Persson et al., 2022; Richardson et al., 2023). To achieve 
these strategies, the adoption of CE is necessary, since commonly the CE does not 
integrate elements of biodiversity regeneration, inclusive development of nature 
and social justice (Bosschaert, 2022), but it does have a positive effect in GBS 
(Vlasov, 2021; Muñoz & Branzei, 2021; Slawinski et al., 2021). 

Recent studies have found a close relationship between CE and GBS focused on 
resource regeneration (e.g. Hahn & Tampe, 2021; Konietzko et al., 2023; Das & 
Bocken, 2024), they have also been published in literature some cases of compa-
nies that have applied regenerative GBS (e.g. Hahn & Tampe, 2021; Konietzko et 
al., 2023; Gualandris et al., 2024), including some examples of global firms (e.g. 
Ben & Jerry designating Patagonia as its main shareholder, and Timberland allo-
cating a significant amount of resources to improve environmental management 
for the benefit of its workers) (Das & Bocken, 2024). However, more empirical 
evidence is needed in the literature on the relationship between CE and GBS, and 
the effects of this link on the net profits and SP (Hawken, 2021). Thus, considering 
the information previously presented, the following research hypothesis is pro-
posed. 

H2: The greater implementation of the circular economy, the greater imple-
mentation of the green business strategy. 

2.3. Green Business Strategy as Mediating Variable 

Global warming has already reached a level of 1.2˚C and, according to recent pre-
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dictions, an increase of between 2.7˚C and 3.2˚C is expected by the end of this 
century (IPCC Working Group III, 2022), this increase being higher to 1.5˚C set 
by the Paris Agreement to try to keep humanity and the planet within a safe envi-
ronment (Sohns et al., 2023). However, recent studies published in the literature 
recognize the importance of guiding research in the analysis of business sustaina-
bility, since this would improve global sustainable development (e.g., Belas et al., 
2021; Sohns et al., 2023), and particularly in the analysis of GBS (González et al., 
2019; Couckuyt & Van Looy, 2020), since this would significantly improve the 
level of SP of manufacturing firms (Huang et al., 2024). 

However, even though various manufacturing firms have increasingly imple-
mented green and sustainability strategies, global sustainability indicators have 
not improved significantly (United Nations, 2022), particularly because there is a 
total disconnect between business actions and environmental results (Dyllick & 
Muff, 2016), which is reflected in the low level of SP (Huang et al., 2024), therefore 
it is necessary that the government, companies, researchers, and academics direct 
their efforts in providing evidence of sustainability actions (Vásquez et al., 2021). 
Furthermore, not only should the sustainability strategies of large manufacturing 
firms be analyzed, but also the green strategies in small and medium-sized com-
panies, even when individually large companies generate more pollutant emis-
sions than small and medium-sized companies (Cantele & Zardini, 2019; Al-Ha-
kimi et al., 2022). 

Additionally, the adoption of GBS and the creation of innovative manufactured 
products not only mitigate the negative impact on the environment generated by 
manufacturing firms, but also increase social, financial benefits, and SP (Bhat et 
al., 2024). However, the exacerbated consumption of resources, such as electricity, 
drinking water, and virgin raw materials in the various industrial activities of 
manufacturing firms, is becoming a substantial priority for the generation of im-
provement initiatives by scientific, academic, and business communities (Maciel, 
2017; González et al., 2019; Couckuyt & Van Looy, 2020). Thus, GBS allows man-
ufacturing firms to properly manage their processes, adding sustainability to tra-
ditional measures of company performance (van der Aalst et al., 2023; Sohns et 
al., 2023). 

Recent studies published in the literature have analyzed and discussed whether 
GBS can really increase SP (e.g. Wang et al., 2022; Huang et al., 2024), however, 
the results obtained continue to generate uncertainty and more research are re-
quired in this area that provides robust empirical evidence (Fiedler et al., 2021; 
Jona & Soderstrom, 2022; Chua et al., 2022; Lee et al., 2022). To provide robust 
empirical evidence, Ren et al. (2022) found that the adoption of GBS allowed a 
significant improvement in financial and SP, while Khanra et al. (2022) found that 
the implementation of GBS increases the competitive advantages and improves 
SP of manufacturing firms. Similar results were obtained by Huang et al. (2024) 
by finding that the application of GBS improved the SP of companies. Thus, con-
sidering the information presented in the previous paragraphs, it is possible to 
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propose the following research hypothesis. 
H3: The greater implementation of green business strategy, the greater sustain-

able performance. 
The scientific and academic community commonly contributes to the evolution 

of knowledge through the exploration of various theoretical models, which allow 
improving the deterioration that the environment and global climate change are 
suffering (Bhat et al., 2024), among which stand out green human resources man-
agement practices (Singh et al., 2020), green supply chain initiatives (Wu & Kung, 
2020), green innovation (Tolliver et al., 2020; Ke et al., 2022; Wan et al., 2022), 
green bonds (Singh et al., 2020), and GBS (Huang et al., 2024; Castillo-Esparza et 
al., 2024). If manufacturing firms considered environmental issues and their im-
pact on climate change, it could generate a competitive advantage and financial 
performance (Bhat et al., 2024), particularly since it is global manufacturing firms 
that generate the greatest negative impact on the environment (Pacheco et al., 
2024). 

Additionally, manufacturing firms have a direct impact on the environment 
through air and water pollution, the depletion of natural resources, and climate 
change (Usman & Makhdum, 2021; Jahanger et al., 2022a; Ramzan et al., 2022). 
Furthermore, manufacturing firms generate various industrial waste that pollutes 
the air, water, and soil which poses a significant risk to ecosystems (Qader et al., 
2021; Usman et al., 2021; Yang et al., 2021; Balsalobre-Lorente et al., 2022; Ke et 
al., 2022), therefore the adoption of both CE practices and GBS by manufacturing 
firms, it is becoming an essential need, not only to try to reverse these negative 
effects that have been generated to the environment (Rodríguez-González et al., 
2022), but also to improve its level of SP (Castillo-Esparza et al., 2024). 

In this sense, in the literature it has been shown that GBS not only reduce neg-
ative impacts on the environment (Das & Bocken, 2024), but also play a significant 
role when they act as a mediating variable that significantly improves the level of 
SP of manufacturing firms (Bhat et al., 2024), particularly when related to CE prac-
tices (Pacheco et al., 2024). Therefore, it is essential that manufacturing firms im-
plement green strategies, since this, in addition to providing proportional eco-
nomic incentives (Qiu et al., 2020), will also help them obtain sustainable benefits 
(Usman & Hammar, 2021; Yang et al., 2022), as well as to increase their level of 
SP (Huang et al., 2024), particularly when it acts as a mediating variable between 
EC and SP (Bhat et al., 2024). 

Recently, the scientific, academic, and business community has been paying 
more attention to the analysis and discussion of the effects of the implementation 
of GBS and environmental policies by manufacturing firms (e.g., Zhou et al., 
2019a, 2019b; Jahanger et al., 2022b; Usman & Balsalobre-Lorente, 2022), as well 
as its relationship with CE practices (Pacheco et al., 2024; Das & Bocken, 2024), 
and its mediating role between EC and SP (Bhat et al., 2024). However, the results 
currently found continue to raise doubts, which is why it is necessary for research-
ers and academics to adequately prioritize the analysis of the effects of GBS on SP 
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when it acts as a mediating variable (Bhat et al., 2024), especially in relation to CE 
practices in developing countries (Pacheco et al., 2024). Thus, considering the in-
formation presented in the previous paragraphs, it is possible to propose the fol-
lowing research hypothesis. 

H4: The green business strategy plays a mediating role between circular econ-
omy and sustainable performance. 

Figure 1, presented below, shows the formulation of the four hypotheses in the 
research model. 

 

 

Figure 1. Research model. 

3. Methodology 

To validate the four hypotheses established in the research model, a study was 
carried out in manufacturing firms in the automotive industry in Mexico. Firstly, 
a “Business Panel” was held with the participation of 3 academics from the area 
of innovation, 2 public administration officials related to business financing, and 
5 directors of companies in the automotive industry. The results obtained in this 
phase allowed us to design the survey used to collect the information, which was 
applied through a pilot test to 10 manufacturing firms in the automotive industry 
before its application to the total sample, making minor adjustments to the writ-
ing, appearance, and spelling. This method is essential to ensure validity when 
questionnaires are self-administered or contain self-developed scales (Hair et al., 
2016). 

3.1. Sample and Data Collection 

The data was collected through the directory of manufacturing firms that were 
registered in the Mexican Association of the Automotive Industry, having a record 
of 916 companies in January 2021, belonging to different local, regional, national, 
and international business chambers, for which the study did not focus on a par-
ticular business association. The surveyed companies were selected through sim-
ple random sampling with a maximum error of ±5% and a reliability level of 95%, 
sending the survey to 600 companies, obtaining a total base of 300 surveys and a 
response rate of 50%. The application of the surveys was carried out during the 
months of January to June 2021, and was distributed to the company managers, 
who sent them to the corresponding departments to be completed. Managers 
identified people with the appropriate experience to answer the different groups 
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of questions in the survey delivered (Kuo & Chang, 2021). 
Additionally, a procedure was implemented to avoid biased responses in the 

survey, which consisted of informing the managers of the anonymous treatment 
of their correct or incorrect answers, so they should answer each of the questions 
posed in the survey honestly (Podsakoff et al., 2003). This protocol aims to reduce 
as much as possible the possibility of obtaining lenient responses that were social-
ized among the companies that were surveyed. Therefore, the common method 
bias was analyzed considering Harman’s single factor (Podsakoff & Organ, 1986), 
which states that the factor analysis should have a common factor that explains at 
least 40% of the total variance. In this sense, the relationships between the varia-
bles considered in the research model of this study did not occur due to common 
method variance. 

3.2. Variables and Analysis 

To identify the most appropriate scales for measuring CE, GBS, and SP an exhaus-
tive review of the literature was carried out, considering the scale of Ormazabal et 
al. (2018) for the measurement of CE, who considered that CE can be measured 
through 8 items, and it is an appropriate scale for this study because it was used 
in the Spanish automotive industry. To measure GBS, the scale of Banerjee (2002) 
was used, which considered that GBS can be measured through 7 items. Finally, 
to measure SP, D’Amato et al. (2017) scale was used, which measured SP using 7 
items. All items of the three scales were measured using a 5-point Likert-type scale 
with 1 = Strongly Disagree to 5 = Strongly Agree as limits. 

Also, the PLS-SEM statistical technique was used since this study is based on a 
composite model (Sarstedt et al., 2016; Rigdon et al., 2017), using the SmartPLS 
4.0 software (Ringle et al., 2024). Likewise, composite indicators were used that 
are essentially the operational definition of the emerging construct that mediates 
all its effects in the research model of this study (Henseler et al., 2015; Hair et al., 
2021), particularly because these types of indicators do not have an error term, 
unlike what happens with models of causal formative indicators. In this sense, 
composite indicators generally share the same results even when they are not uni-
dimensional and do not share a conceptual unit (Henseler, 2017), which is why 
composite indicators can represent different aspects related to the concept. Table 
1 shows the results obtained from the application of PLS-SEM, and it is observed 
that the factor loadings of all the items of the three measurement scales are higher 
than the value of 0.6 recommended by Hair et al. (2019). 

 
Table 1. Measurement model assessment. 

Indicators Constructs 
Factor Loads  

(p-value) 
Circular Economy (CE) 

Cronbach’s Alpha: 0.949; Dijkstra-Henseler’s rho (ρA): 0.950; CRI (ρc): 0.959; AVE: 0.740 

CE1 
The firm regularly applies environmental criteria in the purchasing events and selection of  
suppliers. 

0.898 (0.000) 
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Continued 

CE2 
The firm has established environmental criteria to reduce the consumption of raw materials, 
water or energy in the design and production of its products. 

0.903 (0.000) 

CE3 
The firm regularly uses components or raw materials in the production of its products that are 
biodegradable. 

0.901 (0.000) 

CE4 
Some of the components or raw materials used in the production of the products are reused, 
recycled or remanufactured. 

0.879 (0.000) 

CE5 The firm regularly uses renewable energy for the recovery and use of waste. 0.874 (0.000) 

CE6 
The firm regularly uses some treatments (filtration, etc.), to expand the use of industrial  
resources such as oils, acids, lubricants, etc. 

0.824 (0.000) 

CE7 The company regularly recovers the products that its customers no longer use 0.813 (0.000) 

CE8 
The company regularly sells waste and industrial materials that it no longer uses (chemicals, oils, 
packaging, plastics, etc.). 

0.781 (0.000) 

Green Business Strategy (GBS) 
Cronbach’s Alpha: 0.965; Dijkstra-Henseler’s rho (ρA): 0.966; CRI (ρc): 0.971; AVE: 0.828 

GBS1 It has recently incorporated environmental activities into its strategic planning processes. 0.899 (0.000) 

GBS2 
Quality control includes reducing the environmental impacts of your products and production 
processes. 

0.920 (0.000) 

GBS3 It strives to align its environmental objectives with the organization’s other objectives. 0.899 (0.000) 

GBS4 
It has a firm social commitment to developing products and processes that minimize the  
impact on the environment. 

0.917 (0.000) 

GBS5 
Environmental protection is one of the essential objectives that guide the organization’s  
business strategy. 

0.923 (0.000) 

GBS6 Environmental activities are regularly considered when developing new products. 0.933 (0.000) 

GBS7 
It regularly develops products and processes that minimize the negative impact on the  
environment. 

0.877 (0.000) 

Sustainable Performance (SP) 
Cronbach’s Alpha: 0.935; Dijkstra-Henseler’s rho (ρA): 0.938; CRI (ρc): 0.947; AVE: 0.720 

SP1 The company’s activities enable the transition to a low-carbon economy. 0.774 (0.000) 

SP2 
The company’s activities protect and/or restore the environment by focusing on environmental 
quality aspects and improving resource efficiency. 

0.829 (0.000) 

SP3 The company’s activities help maintain, protect, transform, and/or strengthen the economy. 0.845 (0.000) 

SP4 
The company’s activities help to protect, transform, strengthen, and/or develop society,  
human well-being, and/or employment. 

0.872 (0.000) 

SP5 
During the last 3 years, the company has invested in the integration of environmentally friendly 
technology to improve business activities. 

0.904 (0.000) 

SP6 
The integration of sustainable policies in the company’s activities has achieved a reduction  
in operating and/or production costs. 

0.872 (0.000) 

SP7 
The integration of sustainable policies in the company’s activities has had a positive effect on 
recorded profits. 

0.838 (0.000) 
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4. Results 
4.1. Reliability and Validity of Measurement Scales Measurement  

Model 

The evaluation of the reliability and validity of CE, GBS, and SP scales was carried 
out through the most cited indicators in the literature: Cronbach’s Alpha, Com-
posite Reliability Index (CRI), Dijkstra-Henseler rho, and Average Variance Ex-
tracted (AVE) (Table 2 Panel A) (Hair et al., 2019), while discriminant validity 
was evaluated using the most cited indices in the literature: Fornell and Larcker 
criterion, and Heterotrait-Monotrait (HTMT) ratio (Table 2 Panel B) (Henseler 
et al., 2015; Hair et al., 2019). The results obtained from the application of PLS-
SEM indicate, on one hand, that Cronbach’s Alpha, CRI, and Dijkstra-Henseler 
rho have values higher than the recommended value of 0.7 (0.935 - 0.965; 0.947 - 
0.971; 0.938 - 0.966, respectively), which indicates that the research model has an 
excellent fit to the data (Bagozzi & Yi, 1988; Hair et al., 2019) and, on other hand, 
the AVE values are higher than the recommended value of 0.5 (0.720 - 0.828) 
(Fornell & Larcker, 1981; Bagozzi & Yi, 1988). 

Additionally, Table 2 shows the results of the discriminant validity analysis, 
which provides empirical evidence of the validity of the means and their ability to 
identify the different constructs. Thus, the Fornell and Larcker criterion is signif-
icant because the AVE values are higher than the square of the correlations be-
tween each pair of constructs, while the HTMT is also significant because the val-
ues are lower (0.282 - 0.442) than the 0.85 value recommended in literature 
(Henseler et al., 2015), which tells us that the values of these two criteria are in-
dicative of the existence of discriminant validity. Table 1 shows these results more 
clearly. 

 
Table 2. Measurement model: reliability, validity and discriminant validity. 

Panel A. Reliability and Validity 

Variables Cronbach’s Alpha CRI Dijkstra-Henseler rho AVE 

Circular Economy 0.949 0.958 0.950 0.740 

Green Business Strategy 0.965 0.971 0.966 0.828 

Sustainable Performance 0.935 0.947 0.938 0.720 

Panel B. Fornell-Larcker Criterion Heterotrait-Monotrait ratio (HTMT) 

Variables 1 2 3 1 2 3 

1. Circular Economy 0.860      

2. Green Business Strategy 0.424 0.910  0.442   

3. Sustainable Performance 0.267 0.439 0.849 0.282 0.460  

Note: PANEL B: Fornell-Larcker Criterion: Diagonal elements (bold) are the square root of the variance shared between the con-
structs and their measures (AVE). For discriminant validity, diagonal elements should be larger than off-diagonal elements. 

https://doi.org/10.4236/ajibm.2025.157045


S. Y. Pinzón-Castro et al. 
 

 

DOI: 10.4236/ajibm.2025.157045 960 American Journal of Industrial and Business Management 
 

4.2. Structural Model 

The results obtained from the application of PLS-SEM show that the estimated 
data have acceptable statistical levels, obtaining an adjusted R2 higher than the 
recommended value of 0.10 (Reinartz et al., 2009; Hair et al., 2011; Henseler et al., 
2014; Hair et al., 2019), while SRMR, geodesic discrepancy (dG), and unweighted 
least discrepancy squares (dULS), had values lower than the values obtained in 
HI99, which indicates that the research model has an excellent fit to the data 
(Dijkstra & Henseler, 2015). Furthermore, the estimated data verify that CE has a 
significant positive effect on both SP (0.199; p-value 0.094), and GBS (0.427; p-
value 0.000), these results showing evidence in favor of hypotheses H1 and H2, 
which indicates that the implementation of CE practices improved both the level 
of SP and GBS of manufacturing firms. 

Additionally, the results obtained also show that GBS has a positive effect on SP 
of manufacturing firms (0.399; p-value 0.000), which provides evidence in favor 
of hypothesis H3, as well as that GBS can act as a mediating variable in the link 
between CE and SP (0.270; p-value 0.000), thereby providing evidence in favor of 
hypothesis H4. According to these results, it is possible to establish that the adop-
tion of GBS by manufacturing firms improves their SP, but the SP increases sig-
nificantly when GBS acts as a mediating variable between CE and SP, which con-
tributes to improving the efficiency and flexibility of production processes, as well 
as the reduction of industrial waste through the incorporation of intelligent sys-
tems. Table 3 shows in greater detail the estimated data obtained from the hy-
potheses raised in the research model. 

 
Table 3. Structural equation model. 

Paths Path (t-value; p-value) 95% Confidence Interval f2 Support 

CE → SP (H1) 0.199 (2.582; 0.094) [0.002 - 0.224] 0.230 Yes 

CE → GBS (H2) 0.427 (8.156; 0.000) [0.324 - 0.524] 0.064 Yes 

GBS → SP (H3) 0.399 (6.626; 0.000) [0.278 - 0.514] 0.171 Yes 

Indirect Effects 

CE → GBS → SP 0.270 (5.111; 0.000) [0.108 - 0.236] 0.116 Yes 

Endogenous Variable Adjusted R2 
Model Fit Value HI99 

SRMR 0.032 0.039 

GBS 0.182 dULS 0.259 0.377 

SP 0.204 dG 0.192 0.266 

Note: CE: Circular Economy; GBS: Green Business Strategy; SP: Sustainable Performance. One-tailed t-values and p-values in pa-
rentheses; bootstrapping 95% confidence intervals (based on n = 5000 subsamples). SRMR: standardized root mean squared resid-
ual; dULS: unweighted least squares discrepancy; dG: geodesic discrepancy; HI99: bootstrap-based 99% percentiles. 
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5. Discussion 

The results obtained in this study support our argument that CE has a significant 
positive effect on SP of manufacturing firms, these results being similar to those 
found by Rodríguez-González et al. (2022), Mishra et al. (2022) and Maldonado-
Guzmán and Garza-Reyes (2023). The reasons that could explain this positive ef-
fect are, on one hand, that the managers of an important part of manufacturing 
firms in the automotive industry are clear about the benefits generated by the im-
plementation of CE practices at the SP level and, on other hand, the adoption of 
CE practices helps manufacturing firms to comply with the environmental stand-
ards established by the public administration, which are increasingly strict, 
thereby reducing the strong social pressure that companies have for the develop-
ment of friendly products with the environment. 

The results obtained also support our argument that the adoption of CE has a 
significant positive effect on GBS of manufacturing firms, being in line with the 
results found by Vlasov (2021), Muñoz and Branzei (2021), and Slawinski et al. 
(2021), who established the need to provide more robust empirical evidence on 
the relationship between both concepts. The main reasons that could explain the 
positive effect of CE on GBS are, on one hand, that the recycling, scrap, and re-
manufacturing of components and raw materials of vehicles that have ended their 
useful life, not only improves the GBS of manufacturing firms, but also generates 
a financial benefit and, on other hand, the adoption of GBS by companies in the 
automotive industry facilitates compliance with environmental standards. 

However, the results of the implementation of CE practices at both SP and GBS 
could benefit much more if there were, on one hand, clarity in the various benefits 
that this relationship generates, since the studies published in the literature show 
a lack of clarity in the results obtained, which generates distrust among the man-
agers of manufacturing firms in the automotive industry, policymakers, and in-
dustry professionals and, on other hand, the lack of fiscal incentives and govern-
ment business support programs manufacturing firms, not only to minimize neg-
ative impacts on the environment and levels of environmental pollution, but also 
to adopt CE practices that improve SP. 

Additionally, the results obtained in this study also support our argument that 
the adoption of GBS generates a significant positive effect at SP level, these results 
being similar to those found by Ren et al. (2022), Khanra et al. (2022), and Huang 
et al. (2024), who considered the need to provide more empirical evidence of the 
relationship between both concepts. The reasons that could explain the positive 
effect of GBS on SP are, on one hand, that the use of green strategies has been 
shown to substantially reduce negative impacts on the environment and improve 
SP in manufacturing firms in the automotive industry and, on other hand, that 
the costs associated with the implementation of GBS by manufacturing firms are 
lower than compared to the benefits that this generates. 

Finally, the implementation of CE practices in manufacturing firms in the au-
tomotive industry facilitates the improvement of SP through the simultaneous 
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adoption of GBS, since it is practically through green strategies that manufactur-
ing firms reduce emissions of industrial solid waste, by recycling and reusing the 
waste generated in the vehicle production process, these results coinciding with 
those found by Pacheco et al. (2024), Das and Bocken (2024), and Bhat et al. 
(2024). The fundamental reason that could explain these results is that GBS facil-
itates the flexibility of production processes and the reduction of industrial solid 
waste, which promotes the development of CE practices, as well as a significant 
improvement in the level of SP of manufacturing firms in the automotive indus-
try. 

5.1. Theoretical Implications 

This paper has various theoretical implications for research in the CE transition 
and in the field of sustainability. Firstly, this study analyzed the level of CE adop-
tion by manufacturing firms in Mexican automotive industry in a developing 
economy context, from a sustainability perspective. Most of the studies published 
in the literature have focused on the importance of CE practices and the barriers 
to CE adoption and their impact on operational performance, using qualitative 
studies. However, unlike the existing knowledge in literature, our study attempts 
to analyze the phenomena of the implementation of CE practices in automotive 
industry firms, and their effects on the GBS and SP of manufacturing firms, which 
has not been proposed in the existing literature (Pesce et al., 2020). 

Additionally, this study has also aimed to address some existing methodological 
gaps in EC research, according to Sharma et al. (2021), and Barnabè and Nazir 
(2022), who considered the need to guide future CE research that adopts quanti-
tative approaches, such as multi-criteria decision models to provide robust em-
pirical evidence to support decisions about the CE transition and its consequences 
effects on SP. Therefore, the results obtained in our study contribute to the liter-
ature by strengthening the research agenda, particularly when CE is related to the 
adoption of GBS and SP in manufacturing firms. 

Secondly, through a rigorous statistical analysis of the application of surveys to 
managers of manufacturing firms, our study expands the literature by concretely 
demonstrating how GBS are adopted in companies in the automotive industry, 
which allows us to establish the level of maturity that manufacturing firms have, 
in terms of being aware of the importance and benefits of sustainability practices, 
in accordance with what was suggested by Vásquez et al. (2021). Therefore, our 
study complements the limited knowledge existing in the literature, by providing 
robust empirical evidence that establishes that manufacturing firms in the auto-
motive industry would improve their level of SP by adopting GBS, thereby gener-
ating a relatively high environmental awareness, as suggested by Shibamoto 
(2022). 

Lastly, our study identified the factors that promote or hinder the adoption of 
GBS and SP in companies in the automotive industry, which allows us to comple-
ment existing knowledge by establishing how the transition to CE and towards 
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higher levels is being configured highest levels of SP. Therefore, by analyzing data 
collected by applying surveys to company managers, our study provides a broader 
understanding of the key success factors identified in the literature to improve the 
SP of manufacturing firms, in accordance with what was suggested by Mitchell et 
al. (2024). Thus, the ecosystem in which manufacturing firms in the automotive 
industry are located seems to be a determining factor for the EC transition and 
the adoption of GBS, from the perspective of sustainability. 

5.2. Practical Implications 

The data estimated in our study is relevant for executives, policymakers, business 
practitioners, and public administration. Firstly, the strong pressure that manu-
facturing firms in the automotive industry must improve the environment and 
sustainability is generating the adoption of CE practices and GBS in most organi-
zations, since company managers not only have to make their production pro-
cesses more efficient, but also manufacture more environmentally friendly prod-
ucts. In this sense, the positive effects of CE practices on GBS and the level of SP, 
advocate the transition to CE and the adoption of GBS that improve SP and, at the 
same time, decrease levels of industrial solid waste, which would benefit the envi-
ronment in a highly polluting industry, such as the Mexican automotive industry. 

Secondly, our study provides substantial support for the incorporation of CE 
practices in various areas, such as commercial, public, and environmental, since 
it places emphasis on the integration of CE in GBS and SP of manufacturing firms 
of the automotive industry. Currently, there is increasing attention from the sci-
entific and academic community, policymakers, and organizational leaders on CE 
practices as one of the most effective means to investigate and improve the level 
of SP in developing countries, and this attention is specifically oriented towards 
the adoption of GBS that allow reducing emissions of CO2 and other polluting 
gases into the atmosphere, using renewable energy and conserving water resources, 
as well as significantly reducing the levels of industrial solid waste, all with the aim 
of improving the environment and the sustainability of companies. 

Thirdly, the adoption of CE and GBS practices is not a constant practice in all 
manufacturing firms in Mexican automotive industry, even less so in the compa-
nies that make up the supply chain, particularly because most of the green strate-
gies that they are implemented in companies in the automotive industry, they are 
designed in developed countries where the parent plant is located, coupled with 
little or no government tax incentives that do not promote the adoption of CE and 
GBS, as well as the existence of policies environmental too lax. However, the re-
sults obtained in this study clearly indicate that CE practices positively affect both 
GBS and SP, which is why policymakers and public administration should develop 
policies and programs focused on the adoption of CE practices and GBS in all 
companies that make up the automotive industry. 

Lastly, the findings of this study indicate that CE has a direct influence on SP 
and GBS, but the level of SP is significantly increased when GBS acts as a mediat-
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ing variable in the link between CE and SP. Therefore, it is essential that managers 
of manufacturing firms in the automotive industry recognize the importance of 
moving from a linear economy to a CE, from a sustainability perspective, since an 
important body of research has shown that CE improves results of GBS and SP 
(e.g. Nyambuu & Semmier, 2023; Zou et al., 2023; Bocken & Konietzko, 2023; 
Circle Economy, 2024). In general, the implementation of CE practice and GBS 
should be a relevant issue for public administration, because it contributes to the 
development of sustainable and environmental activities of other companies (Sa-
hebjamnia et al., 2018). 

Lastly, in Latin America, several success stories demonstrate that CE is viable 
and generates benefits, both environmental and economic and social. Some nota-
ble examples include: 1) Huella Verde in Ecuador: This company revolutionized 
waste management in shopping centers, replacing disposable tableware with an 
industrial reusable tableware washing system, creating jobs and reducing environ-
mental impact; 2) PetStar in Mexico: This company recycles PET bottles, imple-
menting a “bottle-to-bottle” model, demonstrating the viability of recycling and 
creating value from plastic waste; and Grupo AlEn in Mexico: Through its Uum-
bal project, this company has restored lands and promoted forest conservation, 
demonstrating that the CE can be applied to agriculture and natural resource 
management. These success stories demonstrate that implementing CE is viable 
and efficient for practical applications. 

6. Conclusions and Future Research Directions 

The data obtained from our study allow us to establish the following essential con-
clusions. Firstly, given the importance of the application of CE and GBS to signif-
icantly improve the level of SP, the few studies published in the literature and the 
lack of clarity in the results obtained allow us to conclude, on the need to encour-
age the community scientific and academic in the analysis and discussion of the 
relationship between these concepts, both in other industries and in other devel-
oping countries, particularly in Latin America. Therefore, future research should 
be aimed at providing empirical evidence of the effects that CE practices have on 
GBS and SP, considering other measurement scales of the three concepts or, fail-
ing that, integrating GBS into the supply chain of manufacturing firms. 

Secondly, our research contributes to the generation of knowledge by providing 
robust empirical evidence that demonstrates that CE practices have a positive im-
pact both at SP and GBS levels, which allows us to conclude in general terms that 
the adoption of CE practices, together with the adoption of GBS at the same time, 
generates a higher level of SP in manufacturing firms that are implemented sepa-
rately. Therefore, in future research, it would be important for researchers, aca-
demics, and industry professionals to consider these results as a future line of re-
search, as well as the incorporation of other CE practices and other GBS, which 
can help improve the SP level of manufacturing firms in the automotive industry. 

Thirdly, with respect to the methodology used in our research, it is possible to 
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conclude that there is a need to analyze successful cases of the adoption of CE and 
their effect on GBS and SP level, since not all manufacturing firms of the automo-
tive industry have not had the same results, which would contribute to the litera-
ture in identifying the benefits of implementing CE and GBS at the same time. 
Lastly, in reference to the statistical technique used, it is possible to conclude that 
there is a need to use other different statistical techniques such as, for example, 
models based on covariance or neural networks which could have greater varia-
bility and efficiency in the analysis of the data than the PLS-SEM, as well as in the 
improvement of the results, since generally these statistical techniques consider 
both inter-temporal dynamics and individualities of the concepts. 

Finally, a limitation of this article is that the surveys were self-administered and 
completed by those responsible for the business activities, which may lead to the 
following: 1) Respondents may answer in a way that makes them seem better or 
more socially acceptable, rather than being truthful; 2) People may not accurately 
remember past events, behaviors, or experiences; 3) The way questions are phrased 
or ordered can influence how people respond. Therefore, future research should 
explore other data collection methods to compare methodologies and minimize 
bias. 
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