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Abstract
Purpose – Green innovation and sustainability are two contemporary initiatives that are gaining more and more attention from researchers, academics, and industry professionals as they are considered important business strategies to improve environmental conditions and obtain better organisational performance. Besides, the growth of uncontrolled economic activities leads to an imbalance of economic, social, and environmental values in different sectors. However, little is known about the mediating role that economic, social, and environmental sustainability has in the relationship between green innovation and firm performance. Previous literature has focused on developed economies, but not on a developing economy such as that of Mexico. Therefore, this research fills this existing gap by exploring the mediating effects of sustainability in the relationship between green innovation and firm performance.
Design/methodology/approach – A theoretical research model that theorizes, through ten hypotheses, the antecedents and consequences of the mediating effect of economic, social and environmental sustainability and the occurrence between green innovation and firm performance is proposed. The model is tested through PLS-SEM using data that was collected using a questionnaire survey that was distributed among companies in the automotive industry in Mexico. In total, a sample of 460 responses was obtained.
Findings – The results suggest that green innovation has significant positive effects on economic and environmental sustainability, as well as on firm performance, but not on social sustainability. The results also indicate that the relationship between green innovation and firm performance improves considerably with the mediation of economic, social, and environmental sustainability.
Practical Implications – The findings of this study have important implications for both policymakers and managers of manufacturing firms in the automotive industry as they can be used as a basis to formulate better strategies and policies to enhance the capabilities of companies to develop innovations that could reduce environmental risks and other consequences of climate change.
Originality – The present study adds to the innovation and sustainability body of knowledge by analyzing and discussing the mediating role of sustainability in the relationship between green innovation and firm performance. It also generates new knowledge about the mediating effect that sustainability has on the relationship between green innovation and firm performance, particularly in the context of a developing economy such as that of Mexico.
Limitations – Despite the present study focused on an industrial sector that is commonly at the forefront of technological development, it was limited to a specific region of Mexico. Thus, its results must be taken with caution as more extensive results including other regions and nations will be required to further validate the results obtained from the present study.
Keywords: Green innovation; economic sustainability; social sustainability; environmental sustainability;  firm performance.

1. Introduction 
The industrialization of the global economy is not only affecting global warming and extreme weather, but is also generating global social changes (Niu et al., 2023), including economic losses, in the short term, and a decrease in sustainable human development in the long term (Lee & Hussain, 2022; Zhao et al., 2022). Under this scenario, green innovation is considered in the literature as one of the most important concepts that can help manufacturing companies reduce future difficulties through the development of greener and less polluting manufacturing operations (Zhao et al., 2022; Hu et al., 2023; Silva et al., 2023). Particularly, because only by changing the current production processes and systems and promoting the adoption and implementation of green innovation in all manufacturing companies, it is possible to truly achieve green development in the global economy (Zheng et al., 2022; Awodumi, 2023).

The analysis and discussion of green innovation have recently increased in the literature (Frempomaa et al., 2021; Li et al., 2021), especially because green innovation can be understood as a type of innovation that benefits the environment (Afeltra et al., 2021). Green innovation is a subset of the more inclusive concept of sustainable innovation (Abadzhiev et al., 2022), and is growing in popularity due to its significant impact on environmental and economic firm performance (Afeltra et al., 2021; Oduro et al., 2021). Green innovation is defined by Singh et al. (2020, p. 5001) as “the adoption of organizational practices with the aim of developing environmentally friendly products and processes, enhancing the efficiency of resource use, and reducing environmental impacts”. In this sense, green innovation requires the application of internal green practices, such as environmental policies, and new approaches that significantly reduce production costs and enhance operating efficiency and firm performance (García-Marco et al., 2020; Sánchez-Sellero & Bataineh, 2022).

However, despite global climate change, which is a serious threat to the world’s society, the importance of green innovation has been ignored by a high percentage of manufacturing firms (Busch, 2019). This may come due to little empirical evidence that exists in the literature suggesting that green innovation can inhibit environmental pollution and ecological damage, allowing manufacturing firms, to improve both sustainability and firm performance (Li et al., 2021). In particular, evidence suggests that green innovation generates a higher firm performance when sustainability acts as a mediating approach between green innovation and firm performance (Frempomaa et al., 2021) since this will allow them to convert sustainability practices into a higher firm performance (Aboelmaged & Hashem, 2019). In this context, manufacturing firms and, particularly, their intensive use of energy, as is the case of the automotive industry, are the main emitters of carbon dioxide and greenhouse gases (Li et al., 2021).

Additionally, the few studies published in the literature indicate that sustainability has commonly been analyzed as a dependent variable (Eikelenboom & de Jong, 2019; Yusliza et al., 2020), which suggests that more researchers and academics are interested in exploring the influence of sustainability activities as a mediating variable between green innovation and firm performance (Li et al., 2021). However, the results obtained are limited and insufficient in terms of understanding the mediation that sustainability exerts between green innovation and firm performance (Tang et al., 2018; Fernando et al., 2019), particularly in energy-intensive industries (Li et al., 2021), such as the automotive sector. From this, it is possible to establish that the relationship between green innovation, sustainability, and firm performance can be considered inconclusive (Tang et al., 2018; Saunila et al., 2018; Zhang et al., 2019). Building on the above discussion, this study attempts to address the following research questions: 1) How does green innovation affect social, economic, and environmental sustainability?; 2) What effect does sustainability have on the performance of companies?; 3) What is the role of the mediation exercised by sustainability in the relationship between green innovation and company performance?

In this context, to mitigate climate change and reduce the levels of greenhouse gases generated by manufacturing firms, they must adopt and implement various green innovation activities (Wang & Chen, 2020) that will allow them to convert sustainability practices into a higher firm performance (Aboelmaged & Hashem, 2019). Thus, this study contributes to the literature on green innovation and sustainability in three essential aspects. First, there is a limited number of empirical studies published in the literature that have analyzed and discussed the role of sustainability mediation in the relationship between green innovation and firm performance (Tang et al., 2018; Fernando et al., 2019; Li et al., 2021; Frempomaa et al., 2021), particularly in Mexico, where there are few initiatives to reduce pollutant emissions and water stress in industrial parks, mainly due to the different speeds of growth and maturity of industrial sectors or qualified human resources and innovation systems (Kreiner et al., 2023).

Second, these results can be used both by managers of companies in the automotive industry and by government authorities, since green innovation will reduce environmental risks such as specific carbon dioxide emissions and other consequences of climate change. Environmental design is defined as the creation of innovative environmental systems, the development of sustainable processes and the application of eco-design principles (Anser et al., 2020). And third, since the North American Free Trade Agreement (NAFTA) entered into force in 1994, Mexico's manufacturing sector has improved significantly and has become one of the 11 largest economies in the world (CIA, 2021). For this reason, this study aims to provide data on these activities in a developing economy such as that of Mexico and an automotive industry that contributes 3.0% of the total Gross Domestic Product (GDP), and 17.2% of the Manufacturing GDP (INEGI, 2021).

2. Literature Review and Hypotheses Formulation
The theoretical foundation of this paper is the Natural Resource-Based-View (NRBV), which considers the environmental impact of company resources and processes (Andersen, 2021). Particularly, while the Resource-Based-View (RBV) theory has an approach focused on the organisation, the NRBV theory focuses on sustainability (Hart and Dowell, 2010). Thus, green innovation is considered in the NRBV theory as a capacity that allows companies not only to obtain a competitive advantage but also to improve the environment and sustainability (Andersen, 2021). In addition, the NRBV theory is considered a theory based on the relationship of companies with the natural environment (Hart, 1995), for which the NRBV theory has as its main objective to analyze how the resources available in companies can generate competitive advantages and positive results for the environment and sustainability (Andersen, 2021). Additionally, NRBV on green innovation considers two key extensions, on one hand, firm performance as a firm-level outcome and sustainability impact, and on the other hand, the role of resources that are not fully controlled by the focal firm (Andersen, 2021).

2.1 Green Innovation and Economic Sustainability
Green innovation has been viewed in literature as a driver of economic progress in recent years, particularly due to the growing challenges of sustainability, which has allowed a growing interest in the scientific, academic and business communities to preserve the global environment (Sánchez-Sellero & Bataineh, 2022). In addition, in various environmental awareness forums, such as the Paris 2015 Agreement, which Mexico signed, the need for manufacturing companies to reduce their environmental impacts has been established (García-Marco et al., 2020). Thus, green innovation not only improves the efficiency of resource use, reduces costs and protects the environment (Su et al., 2020) but also substantially enhances economic sustainability (Li et al., 2021). In particular, the green innovation concept is recognized in the literature as a key principle to building a more sustainable economy and greatly reducing waste and environmental pollution (Ghisellini & Ulgiati, 2020; Moktadir et al., 2020). In a macroeconomic context, the adoption of green innovations is considered the answer to the limitations of economies, making it environmentally, socially and economically sustainable (Zarba et al., 2019). 

However, Li et al. (2017), mixed results were found, finding that the economic profitability of firms increases significantly when green product innovation activities are implemented, but they do not have the same effect as green process innovation. From this, it is possible to establish that the relationship between green innovation and economic sustainability is still unclear. Furthermore, according to Xie et al. (2019), both product and process green innovation have significant positive effects on economic sustainability and performance. In a recent study carried out by Singh et al. (2020), it was found that green innovation inspires employees to acquire new knowledge and engages them in green products and process innovation activities, facilitating manufacturing companies the introduction of green products to the market, which also generates an increase in the economic sustainability of companies. Song et al. (2020) considered that companies that adequately use their organizational resources have greater possibilities of increasing their economic and business sustainability. Thus, considering the conflicting debate in the literature presented above, it is possible to propose the following research hypothesis.

H1: Green innovation has significant positive effects on economic sustainability

2.2 Green Innovation and Social Sustainability
In the last years, the concepts of green innovation, sustainable ecological systems, and sustainable development have received growing attention from the scientific, academic, and business communities (Fernández et al., 2020; Nosheen et al., 2021; Celik & Alola, 2023). Although still largely contentious, green innovation establishes the assumption that a country can improve its growth and economic and social development, without the need to create environmental degradation (Alola & Akadiri, 2023). In recent times, governments of various countries around the world have intensified their efforts to promote, among manufacturing companies, the adoption of green innovation and social green growth, through a series of measures that include, for example, the European Green Deal (European Commission, 2023). Social green growth refers to a form of production that comprises inventive and innovative means of production that are not harmful to the environment, and promotion of environmental-friendly production methods, especially through material resource efficiency (Grillitsch & Hansen, 2019; Nosheen et al., 2021; Alola & Adebayo, 2023).

Social sustainability is concerned with the human dimension of sustainability, including people’s skills and social values that address quality-of-life concerns (Denu et al., 2023). Several studies have considered social sustainability as the ethical code of conduct necessary for human existence and development, which must be jointly and thoughtful with green innovation (Jaija et al., 2020; Huq et al., 2020; Mathiyazhagan et al., 2021). It improves stakeholder interaction with the community, job security, work environment, and community living standards (Yadegaridehkordi et al., 2023). In a more recent study, Javed et al. (2020) concluded that green innovation can not only create a positive reputation, but also increase financial and social performance, and indirectly contribute to increasing environmental performance. For their part, Li et al. (2021) suggested that green innovation can significantly reduce the costs of its products and processes, which can usually translate into a substantial improvement in social sustainability. Therefore, considering the information presented above, it is possible to propose the following research hypothesis:

H2: Green innovation has significant positive effects on social sustainability

2.3 Green Innovation and Environmental Sustainability
Greening and innovation are deemed as two key forces driving manufacturing firms' economic green transformation and upgrading (Wang et al., 2023). Specifically, innovation is the most important driver of economic development, whereas greening focuses on realizing harmony between human society and nature (Li & Zeng, 2020; Liao & Li, 2022). Green innovation is considered in the literature as an activity that is fully respectful of the environment and sustainability, and its objective is the improvement of economic benefits and environmental sustainability (Liu et al., 2020). Therefore, green innovation is considered a critical success factor for green development and high-quality environmental sustainability (Zhai & An, 2021; Shen et al., 2021; Wang et al., 2022). The core concept of green innovation is to maximize the utilization efficiency of innovation resources in manufacturing firms while minimizing negative environmental impacts to enhance environmental sustainability efficiency (Zhu et al., 2021; Sun et al., 2022).

Additionally, air pollution and the use of materials and energy must be reduced, and investment in environmental standards must be increased (Yadegaridehkordi et al., 2023). Xie et al. (2019) found that green innovation significantly affects environmental sustainability, which generates a higher level of competitiveness in manufacturing firms. Specifically, green innovation requires companies, including those in the automotive industry, to make major changes in environmental management, which can contribute to substantially improving environmental sustainability and performance (Li et al., 2021). In recent studies, García-Marco et al. (2020) concluded that the practices in respect of organizational green innovation are one of the key human capital management factors in achieving environmental sustainability. Furthermore, Bataineh et al. (2023) concluded that green innovation engagement and involvement of employees in issue-solving and decision-making within manufacturing firms can well increase their commitment to environmental issues. Thus, considering the discussion presented above, it is possible to propose the following research hypothesis:

H3: Green innovation has significant positive effects on environmental sustainability

2.4 Green Innovation and Firm Performance
While in the literature the value of green innovation has been widely recognized (Wang, 2019; Zameer et al., 2022), in practice, many manufacturing firms in emerging economies are reluctant to conduct it (Tang et al., 2018). A possible explanation for this problem is that the implementation of green innovation does not commonly generate benefits for manufacturing companies in the short-term horizon (Yang et al., 2019), particularly in emerging economies where customers are more sensitive to increases in the prices of eco-products (Yang & Jiang, 2023). Therefore, for the adoption and implementation of green innovation to be financially worthwhile, manufacturing companies need to adapt their capacities to the use of internal and external resources (Vasileiou et al., 2022), which could substantially improve the level of productivity, delivery time, product quality and business performance (García-Marco et al., 2020).

Additionally, green innovation increases the capacity of manufacturing companies to implement sustainability practices that improve their flexibility, productivity and business performance (García-Marco et al., 2020). This is generally reflected in a better environmental image of organizations, along with access to new markets and a higher level of business performance (Su et al., 2020). According to Arfi et al. (2018), small and medium-sized enterprises that have adopted and implemented green innovation activities have achieved significant positive effects on firm performance. Furthermore, Jiang et al. (2018), using a sample of 264 manufacturing firms in China, found that green innovation implemented in organizations generated significant positive effects on firm performance. Finally, Stucki (2018) concluded that manufacturing firms that adopted and implemented green innovation activities achieve a significant positive impact on firm performance. Therefore, achieving green goals requires sustained investment in strategic areas and continuous efforts to avoid negative interactions that affect a company's financial performance (Zhang et al., 2020). Thus, considering the aforementioned discussion, it is possible to propose the following research hypothesis:

H4: Green innovation has significant positive effects on firm performance

2.5 Sustainability as a Mediating Variable - Sustainability and Firm Performance
In the literature on innovation, the number of published studies that have analyzed and discussed the relationship between sustainability and the achievements of companies has increased (Frempomaa et al., 2021). However, the effects of sustainability practices on firm performance, both in service and industrial companies, have received little attention from researchers and academics (Laskar, 2018; Gupta & Gupta, 2020). This establishes that there is no consensus in the literature on the effects of sustainability on firm performance (Frempomaa et al., 2021) since some studies have found a significant positive relationship between sustainability and firm performance (Goyal et al., 2013) while other studies have argued the existence of a negative or neutral relationship (Linnenluecke & Griffiths, 2010). Thus, researchers and academics must guide their studies in the contribution of robust empirical evidence that would allow establishing the effects of sustainability on firm performance (Li et al., 2021).

Possibly, one of the main reasons for this discrepancy is found in the premises of the different geographical locations in which the studies have been carried out since these have very diverse dynamic business environments (Frempomaa et al., 2021). However, recent studies published in the literature have found significant positive effects between sustainability and firm performance (Saunila et al., 2018; Zhang et al., 2019), especially because of the incorporation of the activities of the economic, social and environmental sustainability, manufacturing firms, including those that are part of the automotive industry, have greater possibilities to build and reconfigure their capabilities to substantially improve both their innovation processes and their level of firm performance in the short and long terms (Aboelmaged & Hashem, 2019; Wang & Chen, 2020). Thus, considering the discussion presented above, it is possible to formulate the following research hypotheses:

H5A: Economic sustainability has significant positive effects on firm performance

H5B: Social sustainability has significant positive effects on firm performance

H5C: Environmental sustainability has significant positive effects on firm performance

Sustainability is a relatively recent topic in the literature that has received little attention from researchers, academics, and business professionals (Saunila et al., 2018) when it is related to green innovation (Albort-Morant et al., 2016). In addition, in the innovation literature, there is sufficient empirical evidence that establishes that green innovation and sustainable development have generated a series of policies that benefit the environment, but it is still not clear how the activities of economic, social, and environmental sustainability can act as a mediating variable between green innovation and firm performance (Zhang et al., 2019). However, Saunila et al. (2018) found that green innovation allows manufacturing firms to obtain greater firm performance through sustainability practices, for which green innovation should be both one of the priority objectives and one of the main goals of manufacturing firms since this type of activity would allow them to significantly improve higher firm performance (Zhang et al., 2019).

In this sense, the current literature establishes that green innovation allows companies to generate new ideas, goods, services, processes, or management systems that can be used to solve problems related to economic, social and environmental sustainability (Li et al., 2017), thereby generating an increase firm performance (Frempomaa et al., 2021). Furthermore, Li et al. (2017) considered that sustainability is not only an important means for manufacturing firms to obtain more and better green innovations and higher firm performance in the near future, but it is also a basic requirement to legitimize economic, social, and environmental sustainability activities carried out by organizations. Likewise, according to Albort-Morant et al. (2016), green innovation provides two substantial benefits to companies, namely: commercial rewards for the generation of environmentally friendly products, and sustainable benefits that can improve their level of firm performance. Thus, considering this, it is possible to propose the following research hypotheses:

H6A: Economic sustainability has a mediating effect between green innovation and firm performance

H6B: Social sustainability has a mediating effect between green innovation and firm performance

H6C: Environmental sustainability has a mediating effect between green innovation and firm performance
2.6 Theoretical Research Model
The theoretical research model, including the proposed hypotheses, is presented in Figure 1. The research model illustrates the hypothesised antecedents and consequences of the mediating effect of economic, social and environmental sustainability and the occurrence between green innovation and firm performance. Thus, the theoretical research model illustrated in Figure 1 underpins the present empirical study.

Figure 1. Theoretical research modelEnvironmental Sustainability
Green Innovation
Social Sustainability
Firm Performance
Economic Sustainability
H1
H5B
H2
H3
H4
H5A
H5C
H6A
H6C
H6B






















3. Methodology
To test the hypotheses of the theoretical model, an empirical study was carried out in manufacturing firms of the Mexican automotive industry, particularly analyzing the effects of green innovation on economic, social, and environmental sustainability and firm performance. In the first phase of the study, qualitative research was applied in which in-depth interviews were conducted with three academics from the area of ​​innovation and five entrepreneurs from the automotive industry. The results obtained in this first phase contributed to the design of a questionnaire to collect data. The questionnaire was validated through a small-scale pilot study that included the participation of four academic experts in innovation and ten entrepreneurs from the automotive industry. Pilot studies are essential to ensure validity when questionnaires are self-administered or contain self-developed scales (Bryman, 2016; Hair et al., 2016). From the feedback received from the experts, minor adjustments were made to the writing, appearance, and spelling of the questionnaire. 

3.1 Sample Design and Data Collection
The process followed in this study to collect data consisted of using a business directory of firms in the Mexican automotive industry. The directory of the Mexican Association of the Automotive Industry (AMIA), having a record of 909 companies as of November 30, 2019, was used. It should be noted that firms associated with AMIA belonged to various local, regional, and national organizations and business chambers, for which this paper did not focus on a group or business association in particular. The questionnaire was administered to general managers of a sample of 460 companies listed in AMIA, who in turn passed the questionnaires to the relevant areas so these could complete the corresponding section, carrying out, in this sense, a cross-sectional study by applying the questionnaire only once to each of the companies in the sample. The companies were selected through simple random sampling, with a maximum error of ±4% and a reliability level of 95%. The questionnaire was distributed from January to March 2020.

Table 1 presents some of the most relevant characteristics of the sample of 460 manufacturing firms used in this study. Table 1 shows that a little more than 66% of the manufacturing firms of the Mexican automotive industry have more than 10 years in the market; a little more than 73% are small and medium-sized companies; and a little more than 73% are non-family businesses.

Table 1. Sample Characteristics
	Variable
	Frequency
	Percentage

	Firm’s Age

	Young Companies (< 10 years old)
	156
	33.9

	Mature Companies (> 10 years old)
	304
	66.1

	Total
	460
	100.0%

	Company size

	Small (10 – 50 employees)
	139
	30.2

	Medium (51 – 250 employees)
	199
	43.3

	Large (> 250 employees)
	122
	26.5

	Total
	460
	100.0%

	Family Character

	Family Business
	122
	26.5

	Non-Family Business
	338
	73.5

	Total
	460
	100.0%



3.2 Variables Measurement 
One of the recurring problems in innovation literature is how to measure green innovation (Zhang et al., 2019). For this reason, Kemp and Pearson (2008) extensively reviewed the literature and found that green innovation is commonly measured through 7 items, which have been used in recent studies (Aboelmaged & Hashem, 2019; Frempomaa et al., 2021). These 7 items were also adopted in this study to measure green innovation.  For the measurement of sustainability, an adaptation was made to the scales proposed by Adger and Jordan (2009) and Goswami (2014), which considered that sustainability can be assessed through 3 factors and 18 items, namely: social sustainability, measured through 6 items; environmental sustainability, measured through 6 items; and economic sustainability, measured through 6 items. Finally, to measure firm performance, the scale proposed by Bag (2014) was employed. This scale measured the firm performance construct through 7 items. A five-point Likert-type scale was selected to strike a balance between complexity for respondents and accuracy for analysis (Forza, 2016; Hair et al., 2016). Table 2 presents the items that were the basis for the questions included in the questionnaire. 



Table 2. Measurement Model Assessment
	Indicators
	Constructs
	Factor loads (p-value)
	Q2

	Green Innovation (GEI)
Cronbach’s alpha: 0.936; Dijkstra – Henseler’s rho (ρA): 0.941; CRI (ρc): 0.948; AVE: 0.723

	GEI1
	It mainly focuses its investment on eco-innovation activities
	0.869
	

	GEI2
	Raise awareness towards Eco-innovation
	0.888
	

	GEI3
	It has a distribution of the information of the eco-innovation
	0.864
	

	GEI4
	Has constant training in eco-innovation
	0.831
	

	GEI5
	Participate or develop research and development projects in eco-innovation
	0.837
	

	GEI6
	Consistently supports the adoption and implementation of green standards
	0.805
	

	GEI7
	Support with investments to improve the eco-innovation of its suppliers
	0.869
	

	Social Sustainability (MSD)
Cronbach’s alpha: 0925; Dijkstra–Henseler’s rho: 0.927; CRI: 0.941; AVE: 0.727

	SSD1
	It contributes to the reduction and/or eradication of the level of poverty in the society where the company is located.
	0.813
	0.025

	SSD2
	It contributes to improving the quality of education, social security, housing and other aspects of the well-being of the community where the company is located.
	0.842
	0.022

	SSD3
	It contributes to improving the quality of the interaction, commitment and training of the society of the community where the company is located.
	0.874
	0.027

	SSD4
	Has an equal opportunity policy for all genders of its staff
	0.855
	0.010

	SSD5
	It has a policy for the intellectual and skills development of its staff
	0.887
	0.017

	SSD6
	It has a policy of social dialogue with all its staff
	0.843
	0.021

	Environmental Sustainability (SSD)
Cronbach’s alpha: 0.913; Dijkstra – Henseler’s rho (ρA): 0.922; CRI (ρc): 0.932; AVE: 0.696

	MSD1
	Contributes to reducing the level of pollution that affects the environment
	0.790
	0.020

	MSD2
	Contributes to reducing the effects of industrialization and human activity
	0.768
	0.022

	MSD3
	Contributes to the proper use of resources to preserve them for future generations
	0.832
	0.043

	MSD4
	It has a policy of efficiency and proper use of energy, and renewable energy
	0.863
	0.028

	MSD5
	Has a management policy for emissions and waste generated in the company
	0.882
	0.027

	MSD6
	Has a policy to reduce emissions from its transport
	0.864
	0.037

	Economic Sustainability (MSD)
Cronbach’s alpha: 0.9214; Dijkstra – Henseler’s rho (ρA): 0.929; CRI (ρc): 0.938; AVE: 0.716

	ESD1
	Contributes to the reduction and/or eradication of poverty income of its staff
	0.801
	0.013

	ESD2
	Contributes to increasing the economic well-being of your staff
	0.794
	0.016

	ESD3
	It has an investment and remuneration policy for its staff
	0.829
	0.027

	ESD4
	Has a staff development policy
	0.885
	0.034

	ESD5
	Has a life quality and efficiency management policy for its staff
	0.889
	0.038

	ESD6
	Has an anti-corruption policy for all personnel
	0.876
	0.038

	Firm Performance (FPE)
Cronbach’s alpha: 0.899; Dijkstra – Henseler’s rho (ρA): 0.901; CRI (ρc): 0.921; AVE: 0.624

	FPE1
	Economic benefits have increased
	0.793
	0.165

	FPE2
	The profit margin has increased
	0.734
	0.114

	FPE3
	Return on assets has increased
	0.773
	0.158

	FPE4
	Increased return on investment
	0.804
	0.155

	FPE5
	Sales volume has increased
	0.783
	0.130

	FPE6
	Sales performance has increased
	0.835
	0.160

	FPE7
	Cash flow has increased
	0.806
	0.158

	Notes: CRI: Composite Reliability Index; AVE: Averaged Extracted Variance



Additionally, given that data was collected using the same instrument applied to the same informant (i.e. company manager), biases that could alter responses and hence lead to Type I (false positive) or Type II (false negative) errors could occur. Thus, the evaluation of common method variance (CMV) was used, following the recommendations of Podsakoff et al. (2012). 

Traditionally, the method most commonly used by researchers to verify the possible effect of CMV is Harman's one-factor test (Podsakoff et al., 2003), which consists of subjecting practically all the items of the scales to exploratory factorial analysis (EFA), forcing the extraction of a single factor (Andersson & Bateman, 1997; Mossholder et al., 1998; Iverson & Maguire, 2000; Aulakh & Gencturk, 2000). Thus, to verify the suitability of data and the possible effect of CMV, an exploratory factorial analysis (EFA) was applied, through the principal components method and with varimax rotation, calculating Kaiser-Meyer-Olkin coefficients (KMO) and Bartlett's sphericity test. The results obtained supported the use of EFA with data from this sample, with a KMO value = 0.903 and Bartlett test statistically significant [X2 (496) = 12,892.897, p < 0.000]. If there is a CMV problem, the common factor extracted should have a value greater than 50% of the variance (Podsakoff et al., 2003), but the common factor extracted from the data was 35.76%, which is lower than the recommended value. This suggested that CMV was not a threat to the sample data of this study, and did not seem to significantly affect the relationships between variables of the research model (Podsakoff et al., 2012).

4. Analyses and Results
To investigate the hypotheses established in the theoretical research model, partial least squares structural equation modeling (PLS-SEM) was employed through the use of SmartPLS 4.0 software (Hair et al., 2021). This analytical technique was decided to be employed as the use of PLS-SEM is recommended in both poorly developed theories (Hair et al., 2019), and theoretical models of social sciences (Hair et al., 2012; Ringle et al., 2012; Sarstedt et al., 2014; do Valle & Assaker, 2015; Richter et al., 2016). In particular, PLS-SEM is a composite-based approach that linearly combines various indicators or items to form a composite variable (Lohmöller, 1987), which is generally used as an approximation of the constructs being measured (Rigdon, 2016). Additionally, various studies published in the literature have presented different approaches to adjust the PLS-SEM estimates so that they are as equal as possible to those obtained in covariance-based structural equation models when common factor models are estimated, as is the case in this study (e.g. Bentler & Huang, 2014; Dijkstra & Schermelleh-Engle, 2014; Dijkstra & Henseler, 2015).

4.1 Reliability and Validity of the Measurement Model
The evaluation of the reliability and validity of the measurement scales of the constructs was carried out using the Cronbach's Alpha, Composite Reliability Index (CRI), Dijkstra-Henseler rho, and Average Variance Extracted (AVE) techniques (Hair et al., 2019). On the other hand, discriminant validity was evaluated through the two most cited techniques in the literature, i.e Fornell and Larcker Criterion and Heterotrait-Monotrait ratio (HTMT) (Henseler et al., 2015; Hair et al., 2019). The results obtained from the application of PLS-SEM are presented in detail in Table 2. The results show that the Cronbach's Alpha, CRI, and Dijkstra-Henseler rho values ​​are higher than the threshold of 0.7 recommended by Bagozzi and Yi (1988), and Hair et al. (2019). On the other hand, the AVE had values ​​that ranged between 0.624 and 0.727, which were also above the threshold of 0.5 recommended by Fornell and Larcker (1981) and Bagozzi and Yi (1988). Thus, the measurement scales of the research model were found to be both reliable and valid.

Concerning discriminant validity, the results obtained from the application of the PLS-SEM, and presented in Table 3, indicate that the Fornell and Larcker Criterion was significant since the values ​​of the AVE were greater than the square of the correlations between each pair of constructs. In addition, HTMT is generally considered in the literature as an estimator of the correlation between each pair of factors, if it were measured perfectly, it should have been a value greater than 0.080 to be significant (Henseler et al., 2015). In Table 3 it can be seen that the values ​​obtained from HTMT range between 0.182 and 0.682, being higher than the threshold of 0.085 recommended by Hair et al. (2019). This indicated the existence of discriminant validity of the five measurement scales of the research model constructs. Furthermore, predictive ability was assessed by using the blindfolding procedure in SmartPLS in order to check that cross-validated commonalities and redundancies Q2 were superior to 0 (Tenenhaus et al., 2005), as shown in Table 2. 

Table 3. Measurement Model. Reliability, Validity and Discriminant Validity
	PANEL A. Reliability and Validity

	Variables
	Cronbach’s Alpha
	CRI
	Dijkstra-Henseler rho
	AVE

	Economic Sustainability
	0.921
	0.938
	0.929
	0.716

	Environmental Sustainability
	0.913
	0.932
	0.922
	0.701

	Firm Performance
	0.901
	0.921
	0.911
	0.624

	Green Innovation
	0.926
	0.948
	0.941
	0.723

	Social Sustainability
	0.925
	0.941
	0.927
	0.727

	PANEL B. Fornell-Larcker Criterio
	Heterotrait–Monotrait ratio (HTMT)

	Variables
	1
	2
	3
	4
	5
	1
	2
	3
	4

	1. Economic Sustainability
	0.846
	
	
	
	
	
	
	
	

	2. Environmental Sustainability
	0.625
	0.834
	
	
	
	0.682
	
	
	

	3. Firm Performance
	0.390
	0.441
	0.790
	
	
	0.424
	0.479
	
	

	4. Green Innovation
	0.201
	0.211
	0.271
	0.850
	
	0.210
	0.222
	0.290
	

	5. Social Sustainability
	0.584
	0.646
	0.328
	0.173
	0.853
	0.631
	0.712
	0.357
	0.182

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



4.2 Structural Model
The research model estimates, obtained with the application of the PLS-SEM, showed high levels of statistical power, obtaining an R2 greater than 0.1, a VIF less than 3 and positive Q2 values ​​(Reinartz et al., 2009; Hair et al., 2011; Henseler et al., 2014; Hair et al., 2019). Additionally, the SRMR value was below the 0.08 value recommended by Hu and Bentler (1998). Furthermore, the geodetic discrepancy (dG) and the unweighted least squares discrepancy (dULS) were also below the value of H199, which established the significance of the research model (Dijkstra & Henseler, 2015). In addition, the results obtained presented in Table 4 contributed to verifying that green innovation has significant positive effects not only on economic, social, and environmental sustainability but also on the performance of manufacturing firms in the automotive industry (0.201 p-value 0.000, 0.173 p-value 0.000, 0.211 p-value 0.000, 0.174 p-value 0.001, respectively).

Table 4. Structural Model
	Paths
	Path (t-value; p-value)
	95% Confidence Interval 
	f2
	Support

	GEI  → ESD    (H1)
	0.201 [4.231; 0.000]
	[0.111 – 0.294] 
	0.042
	Yes

	GEI →  SSD    (H2)
	0.173 [3.637; 0.000]
	[0.084 – 0.269] 
	0.031
	Yes

	GEI →  MSD   (H3)
	0.211 [4.279; 0.000]
	[0.118 – 0.310] 
	0.046
	Yes

	GEI  → FPE    (H4)
	0.174 [3.481; 0.001]
	[0.077 – 0.271] 
	0.038
	Yes

	ESD → FPE    (H5A)
	0.164 [2.725; 0.006]
	[0.048 – 0.284]
	0.020
	Yes

	SSD → FPE    (H5B)
	0.012 [0.179; 0.858]
	[-0.114 – 0.158] 
	0.000
	No

	MSD → FPE   (H5C)
	0.294 [3.896; 0.000]
	[0.141 – 0.435]
	0.055
	Yes

	Indirect Effects

	GEI  → ESD  → FPE  (H6A)
	0.182 [3.847; 0.000]
	[0.063 – 0.115] 
	0.039
	Yes

	GEI →  SSD  → FPE  (H6B)
	0.142 [2.015; 0.051]
	[0.043 – 0.083] 
	0.018
	Yes

	GEI →  MSD → FPE  (H6C)
	0.303 [4.021; 0.000]
	[0.108 – 0.367]
	0.062
	Yes

	Endogenous variable
	Adjusted R2
	Model Fit
	Value
	HI99

	
	
	SRMR
	0.041
	0.038

	ESD
	0.043
	dULS
	0.716
	0.744

	SSD
	0.034
	dG
	0.300
	0.372

	MSD
	0.048
	
	
	

	FPE
	0.258
	
	
	


Notes: GEI: Green Innovation. ESD: Economic Sustainability. SSD: Social Sustainability. MSD: Environmental Sustainability. FPE: Firm Performance. One-tailed t-values and p-values in parentheses; bootstrapping 95% confidence intervals (based on n = 5,000 subsamples) SRMR: standardized root mean squared residual; dULS: unweighted least squares discrepancy; dG: geodesic discrepancy; HI99: bootstrap-based 99% percentiles.

The estimated data verify that green innovation has significant positive effects not only on economic sustainability (0.201; p-value0.000), social sustainability (0.173; p-value 0.000) and environmental sustainability (0.211; p-value 0.000) but also on firm performance (0.174; p-value 0.001). This result provides empirical evidence in favor of hypotheses H1, H2, H3, and H4, which allows establishing that the implementation of green innovation generates a significant increase in various activities of economic, social, and environmental sustainability, as well as at firm performance in the automotive industry. Likewise, the results obtained also verify that economic sustainability (0.164 p-value 0.006) and environmental sustainability (0.294 p-value 0.000) have significant positive effects on firm performance, but not on social sustainability (0.012 p-value 0.858). This provides empirical evidence in favor of hypotheses H5A and H5C, but not for hypothesis H5B. Finally, estimated data verify that mediating effects of economic, social, and environmental sustainability are significant in the relationship between green innovation and firm performance, which suggests the acceptance of hypotheses H6A, H6B, and H6C. 



5. Discussion
The results provide empirical evidence that support our argument that the application of green innovation generates a significant increase in economic, social, and environmental sustainability, as well as firm performance. These results are aligned with the results obtained by Hojnik and Ruzzier (2016) and Saunila et al. (2018) for the relationship between green innovation and economic sustainability; Shaukart et al. (2016) and Javed et al. (2020) green innovation and social sustainability; Xie et al. (2019) and Li et al. (2021) green innovation and environmental sustainability; and Jiang et al. (2018) and Stucki (2018) green innovation and firm performance. The main reasons that could explain these positive effects are, on the one hand, the restrictions of environmental public policies implemented in Mexico in recent years and, on the other hand, the benefits generated by the adoption of green innovation in manufacturing companies in the automotive industry, not only in social and environmental terms but also in economic terms, since the benefits obtained are greater compared to the costs of its implementation.

The results obtained also verify our argument that economic and environmental sustainability have significant positive effects on firm performance, but not on social sustainability. These results are consistent with the results obtained by Goyal et al. (2013), Aboelmaged and Hashem (2019) and Wang and Chen (2020), for the relationship between economic and environmental sustainability in firm performance; and Linnenluecke and Griffiths (2010), social sustainability has a negative relationship on firm performance. 

The essential reason that could explain the positive effects is the reduction of industrial solid waste generated in production processes, which is commonly enabled by incorporating recycled materials in eco-products. Concerning the negative result, one possible reason could be that companies in the automotive industry are more focused on environmental and economic results, leaving aside social results, particularly their workers, who are paid around 10% less in comparison to parent companies in developed countries.

Finally, results provide evidence that the mediating effects of economic, social, and environmental sustainability are significant in the relationship between green innovation and firm performance, that are consistent with those obtained by Zhang et al. (2019), Frempomaa et al. (2021) and Li et al. (2021). In this sense, this study provides empirical evidence that establishes that an important part of green innovation is transferred to firm performance through the role of economic, social, and environmental sustainability. The fundamental reasons that could explain these positive effects are, on the one hand, that sustainability not only reduces the risk in compliance with the different environmental standards established by the government, by reducing the levels of CO2 emissions and industrial waste, but also it also improves the performance of manufacturing companies and, on the other hand, sustainability allows companies to generate products and processes that are more environmentally friendly by incorporating green innovation technology.

6. Implications, limitations and future research
Practical Implications 
The results obtained in this empirical study have various implications for entrepreneurs, industry, and public administration. On one hand, is that manufacturing firms are adopting and implementing some green innovation and sustainability initiatives as a measure of pressure from clients and consumers (Horbach et al., 2012; Huang et al., 2016). Customer pressure is a relevant factor in the adoption of green innovations by Mexican industrial companies. In this line, the results suggest that customer awareness and pressure should be seen as a motivator to implement such actions. Executives can use these findings to leverage this level of insight and understanding to brand and advertise their campaigns to attract customers. Customers in Mexico have shown a high level of awareness regarding the value of sustainability and demand organizations implement it (Rodriguez-Espindola et al., 2022). For this reason, green innovation is becoming a business strategy that not only allows companies to generate more environmentally friendly products but also reduces the emission of pollutants into the environment (Albort-Morant et al., 2016).

On the other hand, public administration through generating changes in environmental legislation, and the design of social policies for the preservation of the environment of the communities where the manufacturing firms are located, can support manufacturing firms in compliance with environmental regulations. Public administration support is a key aspect of the automotive industry's transition to green innovation transformation: government support enables investment in green technology and skills development to facilitate the implementation of sustainable activities. This finding can help policymakers understand the impact of current initiatives to support green innovation transformation and development (Rodriguez-Espindola et al., 2022). In addition to changes in behavior and commitment that have to be generated among organizational personnel, and in requirements of clients and consumers, who demand products that are more friendly to the environment. In this line, manufacturing firms have to focus their resources to significantly improve their economic and social responsibility.

Theoretical Implications
The results obtained in this empirical study have various theoretical implications for the scientific and academic communities. On one hand, the importance of offering data through a questionnaire since this allowed a general analysis of the effects of green innovation on sustainability and firm performance in a specific business sector (e.g., the Mexican automotive industry), by incorporating a research model that contemplates the three types of sustainability most cited in the literature (economic, social, and environmental sustainability), provides a holistic point of view that explains the interrelation between green innovation and economic sustainability, social sustainability, environmental sustainability, and firm performance, which from our point of view has a greater contribution to the literature than those published studies that have raised these concepts from a theoretical point of view.

On the other hand, environmental sustainability has been widely analyzed in previous literature, as an essential concept that has a strong impact derived from green innovation activities in manufacturing firms (e.g., Saunila et al., 2018), the results obtained in this study are similar to those obtained by Sáez-Martínez et al. (2014), who found that manufacturing firms that have a higher level of awareness of environmental impact generated by their business activities have more motivations to adopt and implementation green innovation activities. Therefore, manufacturing firms can significantly increase their green innovation activities if they adopt and implement an environmental management system (Hojnik & Ruzzier, 2016), or if they have an environmental quality management system (Cuerva et al., 2014) since these two activities significantly improve the environmental sustainability of organizations.

Research Limitations and Future Research
This empirical study has various limitations that are important to consider in the analysis and interpretation of the results obtained. The first limitation is related to the scales used for measuring green innovation, sustainability, and firm performance, which measured these three variables with different subjective indicators obtained through surveys (subjective data). Therefore, in future studies, it will be necessary to incorporate objective data (e.g. quality certificates, percentage of use of renewable energies, percentage of use of treated water, the total number of units produced, etc.) in order to verify whether or not the results obtained differ from those obtained in this study.

A second limitation is that the relationship between green innovation and the three types of sustainability (economic, social, and environmental sustainability) may have better results if sustainable development is considered globally, or if some mediating variable is incorporated, for example, considering the particular characteristics of the companies (e.g. size, age, location). Therefore, in future studies, it would be pertinent to use some variables that mediate the effects of green innovation on sustainability and firm performance to corroborate whether or not the results differ from those obtained in this study. A third limitation is that in this study, only three types of green innovation and sustainability were considered, so in future studies, researchers may consider other types of green innovation (e.g. marketing, technology, systems) and sustainability (e.g. ecological, labor) to obtain more specific and insightful information about how these initiatives may interact and affect each other. 

7. Conclusions
The results obtained from this empirical study have different conclusions, among which the following stand out. First, the theoretical research model analyzed has high consistency in generating a strong correlation between green innovation, economic, social, and environmental sustainability, and firm performance, which contributed to the acceptance of nine of the ten research hypotheses proposed. Second, the theoretical research model also provides a general vision of sustainability, in which the three most-cited indicators (i.e. economic, social, and environmental sustainability) in the literature were analyzed. Third, the published studies that have analyzed and discussed green innovation and sustainability are relatively scarce, compared to those studies that have focused on the conceptualization of both constructs. Thus, investigating the relationship between green innovation and sustainability is a key theoretical contribution of the present paper as it fills this gap in the innovation and sustainability literature. 

Fourth, the analysis of green innovation, sustainability and firm performance is a relatively recent topic that is gaining more attention from researchers, academics, and industry professionals, but it is currently considered inconclusive. This suggests that the relationship between green innovation, sustainability, and firm performance in manufacturing firms, including the automotive industry, is a topic that is still open to discussion and further research (Tang et al., 2018; Zhang et al., 2019). This paper, therefore, contributes to extending knowledge in this field. Fifth, the implementation of green innovation and sustainability activities in emerging economy countries, such as Mexico, has not been explored in the literature. Thus, this study provides empirical evidence of the importance that green innovation and sustainability have in manufacturing firms in the automotive industry, which is one of the most important industrial sectors contributing to the economic development and GDP of Mexico. 

In addition, this study contributes to the generation of knowledge about the importance that the implementation of sustainable development has for companies in the automotive industry. Since Mexico is undergoing tremendous development, there is a massive loss of natural resources, creating environmental challenges that need to be properly addressed. These challenges have been investigated by Hossain et al. (2022). They identified the benefits that green innovation can bring from the proper use of the region's resources from a purely environmental approach. Likewise, Rodríguez-Espíndola et al. (2022) show that sustainability-oriented innovations by Mexican SMEs have positive impacts and lead to social, environmental, and economic benefits. Therefore, it is possible to conclude, sixth, that environmental sustainability is an important factor in the adoption of sustainable development in manufacturing firms, but it is not more important than economic sustainability and social sustainability. 

REFERENCES
Abadzhiev, A., Sukhov, A., Sihvonen, A., & Johnson, M. (2022). Managing the complexity of green innovation. European Journal of Innovation Management, 25(6), 850-866.
Aboelmaged, M., & Hashem, G. (2019). Absorptive capacity and green innovation adoption in SMEs: The mediating effects of sustainable organizational capabilities. Journal of Cleaner Production, 220(7), 853-863.
Adger, W.N., & Jordan, A. (2009). Sustainability: Exploring the Processes and Outcomes of Governance. Cambridge: Cambridge University Press.
Afeltra, G., Alerasoul, S.A., & Strozzi, F. (2021). The evolution of sustainable innovation: from the past to the future. European Journal of Innovation Management, 26(2), 386-421.
Albort-Moran, G., Leal-Millán, A., & Cepeda-Carrión, G. (2016). The antecedents of green innovation performance: A model of learning and capabilities. Journal of Business Research, 69(11), 4912-49-17.
Aloa, A.A., & Akadiri, S.S. (2023). Drivers of sustainable natural capital, forest capital, amd greem growth in Sweden: Rise and fall scenario of material productivity. Ecological Indicators, 151(1), 1-8.
Andersen, J. (2023). A relational natural-resource-based-view on product innovation: The influence of green product innovation and green suppliers on differentiation advantage in small manufacturing firms. Technovation, 104(1), 1-9.
Andersson, L.M., & Bateman, T.S. (1997). Cynicism in the workplace: Some causes and effects. Journal of Organizational Behavior, 18(1), 449– 469. 
Anser, M.K., Iqbal, W., Ahmad, S.U., Fatima, A., & Chaudhry, S.I. (2020). Environmental efficiency and the role of energy innovation in emissions reduction. Environmental Science and Pollution Research, 27(29), 29451-29463.
Arfi, W.B., Hikkerova, L., & Sahut, J.M. (2018). External knowledge sources, green innovation and performance. Technology Forecast Social Change, 129(1), 210-220.
Aulakh, P.S., & Gencturk, E.F. (2000). International principal-agent relationships-control, governance and performance. Industrial Marketing Management, 29(5), 521–538. 
Awodumi, O.B. (2023). Does foreign direct investment matter for environmental innovation in African economies? Economic Change and Restructuring, 56(2), 237-263.
Bag, S. (2014). Impact of sustainable supply chain management on organizational performance: Mediating effects of leadership. Indian Journal of Management Science, 4(3), 10-25l
Bagozzi, R.P., & Yi, Y. (1988). On the evaluation of structural equation models. Journal of the Academy of Marketing Science, 16(1), 74-94.
Bataineh, M.J., Sánchez-Sellero, P., & Ayad, F. (2023). The role of organizational innovation in the development of green innovation in Spanish firms. European Management Journal. https://doi.org/10.1016/j.emj.2023..01.006
Bentler, P.M., & Huang, W. (2014). On components, latent variables, PLS and simple methods: Reactions to Rigdon’s rethinking of PLS. Long Range Planning, 47(1), 136-145.
Bryman, A. (2016). Social Research Methods. 5th ed. Oxford: Oxford University Press.
Busch, T. (2019). Markets must back climate mitigation. Nature, 571(7763), 36-52.
Celik, A., & Alola, A.A. (2023). Examining the roles of labour standards, economy complexity, and globalization in the biocapacity deficiency of the ASEAN countries. International Journal of Sustainable Development & World Ecology. DOI: 10.1080/13504509.2023.2172475
CIA. (2021). Mexico in world factbook. https://www.cia.gov/th.
Cuerva, M.C., Triguero, C.A., & Córcoles, D. (2014). Drivers of green and non-green innovation: Empirical evidence in low-tech SMEs. Journal of Cleaner Production, 68(1), 104-113.
Denu, K.M., Bentley, Y., & Duan, Y. (2023). Social sustainability performance: Developing and validating measures in the context of emerging African economies. Journal of Cleaner Production, 412(1), 1-10.
Dijkstra, T., & Henseler, J. (2015). Consistent partial least squares path modeling. MIS Quarterly, 39(2), 297-2316.
Dijkstra, T.K., & Schmermelleh-Engel, E. (2014). Consistent partial least squares for nonlinear structural equation models. Psychometrika, 79(4), 585-604.
do Valle, P.O., & Assaker, G. (2015). Using partial least squares structural equation modeling in tourism research: A review of past research and recommendations for future applications. Journal of Travel Research, 55(6), 695-708.
Eikelenboom, M., & de Jong, G. (2019). The impact of dynamic capabilities on the sustainability performance of SMEs. Journal of Cleaner Production, 235(12), 1360-1370.
European Commission (2023). Delivering the European Green Deal. Accessed 25 April 2023. https://commission.europea.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal.en
Fernandes, G.W., Arantes-García, L., Barbosa, M., Barbosa, N.P., Batista, E.K., Berioz, W., & Silveira, F.A. (2020). Biodiversity and ecosystem services in the Campo Rupestre: A road map for the sustainability of the hottest Brazilian biodiversity hostpost. Persperctives in Ecology and Conservation, 18(4), 213-222.
Fernando, Y., Jabbour, C.J.C., & Wah, W.X. (2019). Pursuing green growth in technology firms through the connections between environmental innovation and sustainable business performance: Does service capability matter? Resource, Conservation & Recycling, 141(1), 8-20.
Fornell, C., & Larcker, D. (1981). Evaluating structural equation models with unobservable variables and measurement error. Journal of Marketing Research, 18(1), 39-50.
Forza, C. (2016). Surveys. In: C. Karlsson (Ed.), Research Methods for Operations Management. 2nd ed. New York, NY: Routledge.
Frempomaa, F.M., Mu, Y., Sarfo, S., Hossin, M.A., & Adu-Gyamfi, M. (2021). Corporate sustainability and firm performance; The role of green innovation capabilities and sustainability-oriented supplier-buyer relationship. Sustainability, 13(1), 1-20.
García-Marco, T., Zouaghi, F., & Sánchez, M. (2020). Do firms with different levels of environmental regulatory pressure behave differently regarding compñementarity among innovation practices? Business Strategy and the Environment, 29(4), 1684-1694.
Ghisellini, P., & Ulgiati, S. (2020). Circular economy transition in Italy. Achievements, perspectives and constraints. Journal of Cleaner Production, 243.
Goswami, S. (2014). ICT: Sustainable development. SCMS Journal of Indian Management, 1(1), 125-133.
Goyal, P., Rahman, Z., & Kazmi, A.A. (2013). Corporate sustainability performance and firm performance research: Literature review and future research agenda. Management Decision, 51(2), 361-379.
Grillitsch, M., & Hansen, T. (2019). Green industry development in different types of regions. European Planning Studies, 27(11), 2163-2183.
Gupta, A.K., & Gupta, N. (2020). Effect of corporate environmental sustainability on dimensions of firm performance towards sustainable development: Evidence from India. Journal of Cleaner Production, 253(4), 1-12.
Hair, J., Hult, T., Ringle, C., Sarstedt, M., Castillo, J., Cepeda, G., & Roldan, J. (2019). Manual de Partial Least Squares PLS-SEM. Madrid: OmniaScience.
[bookmark: _Hlk490374284]Hair, J.F., Celsi, M., Money, A., Samouel, P., & Page, M. (2016). Essentials of Business Research Methods. 3rd ed. New York, NY: Routledge.
Hair, J.F., Ringle, C.M., & Sarstedt, M. (2011). PLS-SEM: Indeed, a silver bullet. Journal of Marketing Theory and Practice, 19(1), 139-151.
Hair, J.F., Sarstedt, M., Ringle, C.M., & Mena, J.A. (2012). An assessment of the use of partial least squares structural equation modeling in marketing research. Journal of the Academy of Marketing Science, 40(1), 414-433.
Hair, J.F., Sarstedt, M., Ringle, C.M., Gudergan, S.P., Castillo, J., Cepeda, G., & Roldan, J. (2021). Manual Avanzado de Partial Least Squares Structural Equation Modeling (PLS-SEM). Madrid: OmniaScience.
Hart, S.L. (1995). A natural-resource-based-view of the firm. Academy of Management Review, 20(4), 986-1014.
Hart, S.L., & Dowell, G. (2010). A natural-resource-based-view of the firm: Fifteen years after. Journal of Management, 37(5), 1464-1479.
Henseler, J., Dijkstra, T.K., Sardstedt, M., Ringle, C.M., Diamantopoulos, A., & Straub, D.W. (2014). Common beliefs and reality about partial least squares: Comments on Rönkkö Y Everman (2013). Organizational Research Methods, 17(1), 182-209.
Henseler, J., Ringle, C., & Sarstedt, M. (2015). A new criterion for assessing discriminant validity in variance-based structural equation modeling. Journal of the Academy of Marketing Science, 43(1), 115-135.
Hojnik, J., & Ruzzier, M. (2016). What driver’s eco-innovation? A review of an emerging literature. Environment and Innovation Social Transitions, 19(1), 31-41.
Horbach, J., Rammer, C., & Rennings, K. (2012). Determinants of eco-innovations by type of environmental impact: The role of regulatory push/pull, technology push and market pull. Ecological Economics, 78(1), 112-122.
Hossain , E., Islam, S., Bandyopadhyay, A., Awan, A., Hossain, M., & Rej, S. (2022). Mexico at the crossroads of natural resource dependence and COP26 pledge: Does technological innovation help? Resources Policy, 77 (3), 102710.
Hu, L.T., & Bentler, P.M. (1998). Fit indices in covariance structure modeling: Sensitivity to under parameterized model misspecification. Psychological Methods, 3(1), 424-453.
Hu, X., Li, R.Y.M., Kumari, K., Ben-Belgacem, S., Fu, Q., Khan, M.A., & Alkhuraydili, A.A. (2023). Relationship between green leaders’ emotional intelligence and employees’ green behavior: A PLS-SEM approach. Behavioral Science, 13(1), 1-18.
Huang, X.X., Hu, Z.P., Liu, C.S., Yu, D.J., & Yu, L.F. (2016). The relationship between regulatory and customer pressure, green organizational responses, and green innovation performance. Journal of Cleaner Production, 112(1), 3423-3433.
Huq, A, Fahian, A., & Stevenson, M. (2020). Implementing social sustainable practices in challenging institutional contexts: Building theory from seven developing country supplier cases. Journal of Business Ethics, 161(2), 415-442.
INEGI. (2021). Instituto Nacional de Estadistica y Geografia. https://www.inegi.org.mx.
Iverson, R.D., & Maguire, C. (2000). The relationship between job and life satisfaction: Evidence from a remote mining community. Human Relations, 53(2), 807–839.
Jaija, M.S.S., Asif, M., Montabon, F., & Chatha, K.A. (2020). The indirect effect of social responsibility standars on organizational performance in apparel supply chains: A developing country perspective. Transportation Research Part E: Logistics and Transportation Review, 139(7), 1-12.
Javed, M., Rashid, M.A., Hussain, G., & Ali, H.Y. (2020). The effects of corporate social responsibility on corporate reputation and firm financial performance: Mediating role of responsible leadership. Corporate Social Responsibility and Environmental Management Journal, 27(13), 1395-1409.
Jiang, W., Chai, H., Shao, J., Feng, T. (2018). Green entrepreneurial orientation for enhancing firm performance: A dynamic capability perspective. Journal of Cleaner Production, 198(1), 1311-1323.
Kemp, R., & Pearson, P. (2008). MEI project about measuring eco-innovation. Journal of Science and Technology Information, 2(1), 85-95.
Kreiner, I., Bressers, A.H., & Franco-García, M.L. (2023). Challenges to implementing a sustainabel strategic evaluation framework of industrial parks: Mexican case. Cleaner Engineering and Technology, 13(1), 1-10.
Laskar, N. (2018). Impact of corporate sustainability reporting on firm performance: An empirical examination in Asia. Journal of Asian Business Studies, 12(5), 571-593.
Lee, C.C., & Hussain, J. (2022). Carbon neutral sustainability and green development during energy consumption. Innovations and Green Development, 1(1), 1-10.
Li, D., & Zeng, T. (2020). Are China’s intensive pollution industries greening? An analysis based on green innovation efficiency. Journal of Cleaner Production, 259(6), 1-10.
Li, D., Zheng, M., Cao, C., Chen, X., Ren, S., & Huang, M. (2017). The impact of legitimacy pressure and corporate profitability on green innovation: Evidence from China top 100. Journal of Cleaner Production, 141(1), 41-49.
Li, L., Masaad, H., Sun, H., Xuen, T.M., Lu, Y., & Lau, W.A. (2021). Green innovation and sustainability: New evidence from energy intensive industry in China. International Journal of Environmental Research and Public Health, 17(1), 1-18.
Liao, B., & Li, L. (2022). Urban green innovation efficiency and its influencial factors: The Chinese evidence. Environment, Development and Sustainability. https://doi.org/10.1007/s10668-022-02316-4
Linnenluecke, M.K., & Griffiths, A. (2010). A corporate sustainability and organizational culture. Journal of World Business, 45(2), 257-366.
Liu, C., Gao, X., Ma, W., & Chen, X. (2020). Research on regional differences and influencing factors of green technology efficiency of China’s high-tech industry. Journal of Computational and Applied Mathematics, 369(5), 1-12.
Lohmöller, J.B. (1987). LVPLS 1.8 (computer software). Cologne, Germany: Zentralarchiv für Empirische Sozialforschung.
Mathiyazhagan, K., Mani, V., Mathivathanan, D., & Rajak, S. (2021). Evaluation of antecedents to social sustainability practices in multi-tier Indian automotive manufacturing firms. International Journal of Production Research. DOI: 10.1080/00207543.2021.1938276
Moktadir, M., Ahmadi, H., Sultana, R., Zohra, F., Liou, J., & Rezaei, J. (2020). Circular economy practices in the leather industry: a practical step towards sustainable development. Journal of Cleaner Production, 251.
Mossholder, K.W., Bennett, N., Kemery, E.R., & Wesolowski, M.A. (1998). Relationships between bases of power and work reactions: The mediational role of procedural justice. Journal of Management, 24(1), 533–552. 
Niu, P., Yang, Y., & Sun, L. (2023). High quality imports and green innovation. Innovation and Green Development, 2(1), 1-7.
Nosheem, M., Iqbal, J., & Abbasi, M.A. (2021). Do technological innovations promote green growth in the European Union? Environmental Science and Pollution Research, 28(17), 21717-21729.
Oduro, S., Maccario, G., & De Nisco, A. (2021). Green innovation: a multidomain systematic review. European Journal of Innovation Management, 25(2), 567-591. 
Podsakoff, P.M., MacKenzie, S.B., & Podsakoff, N.P. (2012). Sources of method bias in social science research and recommendations on how to control it. Annual Review of Psychology, 63(1), 539-569.
Podsakoff, P.M., MacKenzie, S.B., Jeong-Yeong, L., & Podsakoff, N.P. (2003). Common method biases in behavioral research: A critical review of the literature and recommended remedies. Journal of Applied Psychology, 88(5), 879-903.
Reinartz, W., Haenlein, M., & Henseler, J. (2009). An empirical comparison of the efficacy of covariance-based and variance-based SEM. International Journal of Research in Marketing, 26(1), 332-344.
Richter, N.F., Cepeda, G., Roldan, J.L., & Ringle, C.M. (2016). European management research using partial least squares structural equation modeling (PLS-SEM). European Management Journal, 34(6), 589-597.
Rigdon, E.E. (2016). Choosing PLS path modeling as analytical method in European management research: A realist perspective. European Management Journal, 34(6), 598-605.
Ringle, C.M., Sarstedt, M., & Straub, D.W. (2012). A critical look at the use of PLS-SEM in MIS Quarterly. Mis Quarterly, 36(1), 3-14.
Rodríguez-Espíndola, O., Cuevas-Romo, A., Chowdhury, S., Díaz-Acevedo, N., Albores, P., Despoudi, S., & Dey, P. (2022). The role of circular economy principles and sustainable-oriented innovation to enhance social, economic and environmental performance: Evidence from Mexican SMEs. International Journal of Production Economics, 248 (29, 108495.
Sáez-Martínez, F.J., González-Moreno, A., & Hogan, T. (2014). The role of the university in eco-entrepreneurship: Evidence from the Eurobarometer survey on attitudes of European entrepreneurs towards eco-innovation. Environment Energy Management Journal, 13(10), 2541-2454.
Sánchez-Sellero, P., & Bataineh, M.J. (2022). How R&D cooperation, R&D expenditures, publis funds and R&D intensity affect green innovation? Technology Analysis & Strategic Management, 34(9), 1095-1108.
Sarstedt, M., Ringle, C.M., Henseler, J., & Hair, J.F. (2014). On the emancipation of PLS-SEM: A commentary on Rigdon (2012). Long Range Planning, 47(1), 154-160.
Saunila, M., Ukko, J., & Rentala, T. (2018). Sustainability as a driver of green innovation investment and exploitation. Journal of Cleaner Production, 179(1), 631-641.
Shaukat, A., Qiu, Y., & Trojanowski, G. (2016). Board attributes, corporate social responsibility strategy, and corporate environmental and social performance. Journal of Business Ethics, 135(3), 569-585.
Shen, L., Liu, B., Luo, F., Wu, C., Chen, H., & Wei, W. (2021). The effect of economic growth tarhet constraints on green technology innovation. Journal of Environmental Management, 292(8), 1-12.
 Silva, D.G., Coutinho, C., & Costa, C.J. (2023). Factros influencing free and open-source software adoption in developing countries: An empirical study. Journal of Open Innovation: Technology, Market, and Complexity, 9(1), 21-33.
Singh, S.K., Del Giudice, M., Chierici, R., & Graziano, D. (2020). Green innovation and environmental performance: The role of green transformational leadership and green human resource management. Technological Forecasting and Social Change, 150(1), 1-11.
Song, W., Wang, G.Z., & Ma, X. (2020). Environmental innovation practices and green product innovation performance: A perspective from organizational climate. Sustainable Development, 28(1), 224-234.
Stucki, T. (2018). Which firms benefit from investments in green energy technologies? The effect of energy costs. Research Policy, 48(3), 546-555.
Su, X., Xu, A., Lin, W., Chen, Y., Liu, S., & Xu, W. (2020). Environmental leadership, green innovation practices, environmental knowledge learning, and firm performance. Sage Open, 10(2), 1-12.
Sun, Y., Ding, W., & Yang, G. (2022). Green innovation efficiency of China’s tourism industry from the perspective of shared imputs: Dynamic evolution and combination improvement paths. Ecological Indicators, 138(5), 1-13.
Tang, M., Walsh, G., Lerner, D., Fitza, M.A., & Li, Q. (2018). Green innovation, managerial concern and firm performance: An empirical study. Business Strategy and the Environment, 27(1), 39-51.
Tang, M., Walsh, G., Lerner, D., Fitza, M.A., Li, Q. (2018). Green innovation, managerial concern and firm performance: An empirical study. Business Strategy and the Environment, 27(1), 39-51.
Tenenhaus, M., Esposito, V., Chatelin, Y. & Lauro, C. (2005). PLS path modeling. Comput. Stat. Data Anal.  48, 159–205.
Vasileiou, E., Georgantzis, N., Attanasi, G., & Llerena, P. (2022). Green innovation and financial performance: A study of Italian firms. Research Policy, 51(6), 1-12.
Wang, C.H. (2019). How organizational green culture influences green performance and competitive advantage: The mediating role of green innovation. Journal of Manufacturing Technology Management, 30(4), 666-683.
Wang, F., & Chen, K. (2020). Do product imitation, and innovation require different patterns of organizational innovation? Evidence from Chinese firms. Journal of Business Research, 106(1), 60-74.
Wang, K.L., Sun, T.T., Xu, R.Y., Miao, Z., & Cheng, Y.H. (2022). How does internet development promote urban green innovation efficiency? Evidence from China. Technological Forecasting and Social Change, 184(11), 1-12.
Wang, K.L., Zhang, F.Q., Xu, R.Y., Miao, Z., Cheng, Y.H., & Sun, H.P. (2023). Spatiotemporal pattern evolution and influencing factors of green innovation efficiency: A China’s city level analysis. Ecological Indicators, 146(1), 1-15.
Xie, X., Hou, J., & Zou, H. (2019). Green process innovation, green product innovation, and corporate financial performance: A content analysis method. Journal of Business Research, 101(6), 697-706.
Yadegaridehkordi, E., Foroughi, B., & Iranmanesh, M. (2023). Determinants of environmental, financial, and social sustainable performance of manufacturing SMEs in Malaysia. Sustainable Production and Consumption, 35, 129-140.
Yang, D., Wang, A.X., Zhou, K.Z., & Jiang, W. (2019). Environmental strategy, institutional force, and innovation capability: A managerial cognition perspective. Journal of Business Ethics, 159(4), 1147-1161.
Yang, Y., & Jiang, Y. (2023). Does suppliers’ slack influence the relationship between buyers’ environmental orientation and green innovation? Journal of Business Research, 157(1), 1-13.
Yusliza, M.Y., Yong, J.Y., Tanveer, M.I., Ramayah, T., Faezah, J.N., & Muhammed, Z.A. (2020). A structural model of the impact of green intellectual capital on sustainable performance. Journal of Cleaner Production, 249(3), 1-11.
Zameer, H., Wang, Y., Yasmeen, H., & Mubarak, S. (2022). Green innovation as a mediator in the impact of business analytics and environmental orientation on green competitive advantage. Management Decision, 60(2), 488-507.
Zarba, C., Chinnici, G., Pecorino, B., & D´Amico, M. (2019). Paradigm of the circular economy in agriculture: the case of vegetable seedlings for transplantation in nursery farms. 19th International Multidisciplinary Scientific GeoConference SGEM 2019, 1-13.
Zhai, X., & An, Y. (2021). The relationship between technological innovation and green transformation efficiency in China: An empirical analysis using spatial panel data. Technology in Society, 64(2), 1-14.
Zhang, D., Rong, Z., & Ji, Q. (2019). Green innovation and firm performance: Evidence from listed companies in China. Resource, Conservation & Recycling, 144(1), 48-55.
Zhang, Y., Sun, J., Yang, Z., & Wang, Y. (2020). Critical success factors of green innovation: technology, organization and environment readiness. Journal of Cleaner Production, 264, 121701.
Zhao, X.X., Zheng, M., & Fu, Q. (2022). How natural disasters affect energy innovation? The perspective of environmental sustainability with corporate green innovation in China. Energy Economics, 109(5), 1-10.
Zheng, M., Feng, G.F., Jiang, R.A., & Chang, C.P. (2022). Does environmental, social, and governance performance move together with corporate green innovation in China? Business Strategy and the Environment. https://doi.org/10.1002/bse.3211
Zhu, L., Luo, J., Dong, Q., Zhao, Y., Wang, Y., & Wang, Y. (2021). Green technology innovation efficiency of energy-intensive industries in China from the perspective of shared resources: Dynamic change and improvement path. Technological Forescasting and Social Change, 179(11), 13-22.



