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Abstract


The relationship between environmental management and firm performance is evident but not conclusive because of the diversified findings of existing studies that have been conducted in different contextual settings. This study separates environmental management into two dimensions—environmental management depth and environmental management breadth—based on the number of environmental management techniques used by entrepreneurial firms and the level of integration of environmental management with other functions. The framework was created with the theoretical backing of the resource-based perspective. Structural equation modeling was utilized to evaluate the assumptions on a sample of 384 entrepreneurial Pakistani firms. The findings demonstrate a direct relationship between environmental management and the long-term viability of entrepreneurial firms. Furthermore, the relationship between environmental management depth and environmental management breadth and the sustainable performance of entrepreneurial firms is mediated by green product innovation. Furthermore, transformative leadership attenuates the effects of both environmental management depth and environmental management breadth on the long-term viability of entrepreneurial firms.
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1. Introduction


Over the past few years, the developing economies have not just faced economic difficulties but also a rise in environmental pollution and a worsening of pre-existing environmental challenges [1]. Entrepreneurial firms in the manufacturing sector are the main source of environmental pollution [2], particularly in the heavily polluting industries like steel, leather, chemicals, apparel and sports [3]. These sectors not only significantly boost the GDP and create jobs, but they also seriously harm the ecological environment [4]. The government has put in place administrative measures to encourage businesses in highly polluting industries to undertake environmental initiatives [5], but because the nation’s law and order is so weak, businesses hardly follow these measures [6].



Meanwhile, the country’s pollution index has not decreased over the years, with the nation being named the most polluting last year [7]. This is despite the environmental awareness among consumers, environmental protection organizations, communities, investors and other stakeholders having continued to rise in the country; nevertheless, the environmental conditions are worsening [8]. In the present scenario, certain corporations maintain that environmental management has succeeded in attaining a mutually beneficial outcome that balances environmental preservation with sustainable performance [9], which in this research pertains to the triple bottom line of sustainability.



The relationship between environmental management and sustainable performance has been the subject of numerous studies [10], but the results have been inconsistent [11,12,13,14,15], which calls for further research. Environmental management is a complex management activity that involves not only specific pollution prevention and control measures but also coordination and cooperation between the environmental department and other departments, as well as striking a balance between the firms’ financial and environmental objectives [16,17]. Hence, diverse environmental management techniques may necessitate distinct goals and resources, and their effects on sustainable performance may change accordingly.



Thus, the controversial findings of previous studies may be explained by considering the various environmental management strategies overall and analyzing their relationship with a sustainable performance encompassing society, business and economics, or the triple bottom line. Furthermore, it is necessary to analyze the intervening variables that are generating the contradictory outcomes in a more rational and precise manner [18,19,20]. A more systematic approach to environmental management may benefit sustainable performance more than the application of basic environmental management techniques.



Therefore, research into the potential components of environmental management ought to be conducted to examine the connection more precisely and identify the variables that disturb the direct relationship between environmental management and sustainable performance. Hence, environmental management is separated into two dimensions in this article: environmental management depth (EMD) and environmental management breadth (EMB). The term “EMB” in this context refers to the firm’s varied environmental management strategies [21], whereas EMD, conversely, describes how environmental management practices are integrated with the firm’s other essential management procedures and roles [21]. By breaking it down according to the parameters, this study may more clearly explain the mechanism of environmental management in the sustainable performance of entrepreneurial firms. Additionally, the author also determined the moderating and mediating elements that led to the inconsistent results of the previous studies.



It is becoming increasingly crucial for entrepreneurial firms to consider environmental concerns when making strategic decisions to maintain economic growth and lower pollution levels. Because of the twin function of entrepreneurial firms in promoting economic and technological modernization while reducing environmental responsibilities, hence, green product innovation is anticipated to play a significant role in attaining sustainable performance in this respect, satisfying the interests of business, society and the environment. Based on the institutional theory, most current research works highlight how external factors—such as environmental rules and environmental legitimacy—affect green product innovation and sustainable performance [22]. The factors of sustainable performance that integrate internal environmental management and green product creation, however, have not been the subject of further research. To better examine the importance of green product innovation and deepen our understanding of the mechanisms affecting sustainable performance, this article integrates environmental management, green product innovation and sustainable performance into a research framework.



Furthermore, the success of environmental management in achieving sustainable performance is impacted by the behavior of the leadership [23]. Transformational leadership develops the ability to influence individuals and mobilize organizations to realize a vision of long-term ecological sustainability [24]. Transformative leadership reflects upper management’s commitment to attaining sustainability [25,26,27]. They can become performance leaders by setting an example, pursuing organizational transformation to enhance sustainable performance and reaping financial and competitive rewards [28,29]. By encouraging proactive actions from employees toward sustainability, transformational leadership helps increase sustainable performance [30,31]. Transformational leadership also makes it possible for businesses to save energy and resources [27], satisfy their social and ethical obligations [24] and manage the difficulties presented by external environmental constraints [32].



Thus, the goal of this research is to evaluate the direct impact of EMD and EMB on green product innovation and sustainable performance. Hence, the mediating influence of green product innovation on the impact of EMB and EMD on the sustainable performance of entrepreneurial firms will be examined in this paper. Furthermore, the paper will also examine how transformational leadership moderates the effects of EMB and EMD on the sustainable performance of entrepreneurial firms, thus creating a constructive collaboration effect of the mediating role of green product innovation and the moderating role of transformational leadership between EMB, EMD and the sustainable performance of entrepreneurial firms.



This research has certain contributions in the field of sustainable performance of entrepreneurial firms. First, the features of environmental management are used to split it into two aspects, EMB and EMD, in this study. Only academics from developed economies have studied environmental management in detail [21,33,34], whereas developing nations like Pakistan have far less research in this area. Second, this study will discuss the moderating role of transformational leadership and the mediating role of green product innovation, which have rarely been examined in a unified paradigm.



Despite some pertinent existing studies, the current research differs from the previous research because the authors conducted the investigation in a completely different setting with lax environmental regulations, and this study adopted a distinct methodology because both the mediating and moderating factors were added to the model in the current research, whereas in previous studies, researchers employed either the mediation analysis or the moderation analysis.




2. Literature Review


The necessity for green practices is growing due to environmental concerns, which necessitates a collaborative effort between transformational and resource-based leadership [35,36]. Transformational leadership elucidates the capacity of leaders to innovate, adapt and adopt products in ways that are well liked by customers and challenging for rivals to imitate [37]. This study makes the significant and powerful claim that the two key dimensions of environmental management significantly affect the sustainable performance of entrepreneurial firms based on the ideas of the resource-based view.



The implementation of environmental management breadth and environmental management depth is deemed significant for large enterprises in developed countries, whereas entrepreneurial firms consider it costly while underestimating the benefits [38]. Conversely, entrepreneurial firms in developing countries have encountered significant challenges in garnering attention from researchers regarding their implementation. Furthermore, although it is especially important for entrepreneurial firms as well, green product innovation is primarily seen as the domain of huge enterprises [39]. It is also anticipated that green product innovation will have an impact on these linkages [40,41,42].



The foundation of transformational leadership is the creation and dissemination of knowledge via staff members, which aids in the development of innovative green products that customers in the current information-rich period demand [43]. The application of green product innovation requires exceptional qualities, which transformational leadership fosters because these capabilities are tied to green innovation [44,45]. Innovation based on market opportunities can be repeatedly experimented with under transformational leadership [46]. Green products are sought after in the modern world for achieving sustainable development goals.



Firms are making every effort to allay consumer concerns about environmentally friendly products [47], which encourages environmental management to become involved in the development of environmentally friendly products [48]. Because environmental management is a component of resources, it may be strengthened by businesses using transformational leadership to pursue green product innovation, which can lead to sustainable performance [49,50]. Therefore, this research suggests that environmental management is a significant source for businesses and has a significant influence on the success of entrepreneurial firms based on the resource-based view (RBV) [51].



When used effectively, resources are essential in helping entrepreneurial firms operate better [52,53]. Innovation in green products necessitates the deployment of organizational resources to protect the environment, which is the need of the current era [54,55]. Similar to how transformational leadership and the resource-based vision are meant to stand alone, the concepts of environmental management breadth and environmental management depth have both been utilized in previous works [56,57]; likewise, product innovation with environmental management has also been studied in the past [58].



However, scholars have not really given enough thought to a framework that unites the three theoretical ideas simultaneously in a single model to achieve sustainable performance of entrepreneurial firms. Models have been used to assess the direct effects of environmental management depth and breadth on the performance of entrepreneurial firms [21,59]. Researchers have also examined the relationship between environmental management and the sustainable performance of entrepreneurial firms using the underpinning support of RBV [21]. Additionally, the mediating role of green product innovation between environmental management and the performance of entrepreneurial firms has been added using the contingency perspective [60,61,62].



Meanwhile, the moderating role of transformational leadership as a moderator in the relationships between environmental management and the sustainable performance of entrepreneurial firms has been added using the transformational leadership theory [63]. The three theories work together to form the model for sustainable performance of entrepreneurial firms, and it is considered that each theory has certain weaknesses on its own, which is why there have been discrepancies in the existing literature. Additionally, the three theories that support the framework shown in Figure 1 provide a significant theoretical contribution in the form of the introduction of green product innovation, as well as highlighting the moderating role of transformational leadership.



The proposed framework uses the theoretical lenses of RBV and the contingency theory, along with the support of the transformational leadership theory. The two theories were integrated to cater for the mediating role of green product innovation between environmental management and the sustainable performance of entrepreneurial firms. However, taking into consideration the inconsistencies in the literature, which integrated RBV [52] with the contingency theory [64], the synergistic influence of environmental management depth and breadth was supported with transformational leadership as a moderator for innovating green products to achieve the sustainable performance of entrepreneurial firms.



2.1. Sustainable Performance of Entrepreneurial Firms


Environmental management is a subset of environmentally conscious corporate management that focuses on emissions, waste and pollution reduction that is either voluntary or ongoing [6]. By adopting environmental objectives and plans that are completely aligned with the objectives and plans of the firm, environmental management is a firm-wide process of applying innovation to achieve sustainability, waste reduction, cost reduction, increased profitability, social responsibility and competitive advantage [1]. This is achieved through ongoing learning and development [65,66,67]. Beyond legal concerns, organizations’ green management must incorporate conceptual practices and tools including green product innovation, green marketing strategies, green process design and integrating green considerations in the long-term objectives of the firms [59].



By using the resource-based view, businesses find themselves reliant on and constrained by ecosystems [68]. Put another way, attributes that facilitate environmentally responsible economic activity will serve as the foundation for sustainable performance and competitive advantage [63]. Currently, the main goal of businesses and academic research is the sustainable performance of firms [56]. The sustainable performance of firms is evaluated using the triple bottom line (TBL) approach [69,70], which looks at three key metrics: social, environmental and economic. Hence, operational and financial metrics are used to assess economic success [8]. This is operationally connected to an organization’s ability to lower the input costs, energy usage and waste disposal and treatment [71].



Businesses’ ability to cut waste, use fewer hazardous inputs and conserve energy are all factors that contribute to their sustainable performance [72]. Firms make money and do not cause any harm to society, but social performance assesses how much a firm does for society outside of its economic objectives [73,74]. This requires consistent leadership support, and transformational leadership can aid in meeting these three performance metrics.




2.2. Environmental Management


The management strategy used by firms to track and regulate how their operations affect the environment is known as environmental management [75]. Integrating environmental management practices is no longer optional but essential for achieving sustainable performance. The range of environmental management practices encompasses the day-to-day operations and strategic choices made by the firm [76]. These include adhering to pertinent environmental regulations, gathering official environmental data, developing environmental solutions and supply chains and carrying out environmental management outreach and training, among other things [77,78,79]. Environmental management is a transparent and systematic process for achieving environmental objectives, which are not limited only to the social and environmental aspects but include financial considerations as well, in terms of cost saving through the conservative utilization of resources [11]. It focuses on compliance with the environmental standards [10]. In order to counterbalance the firm’s environmental goals with its economic goals, environmental management, along with other functional departments, must work together more closely, as the complexity of environmental issues highlights the need for more effective environmental management [80]. Thus, the number of environmental management practices that the firm has implemented is defined in this study as EMB, whereas the integration of environmental management practices with other key management processes and functions (such as strategic planning, quality management, health and safety and so on) is defined as EMD, which is evaluated by the environmental management characteristics.




2.3. Environmental Management and Sustainable Performance of Entrepreneurial Firms


According to the resource-based view (RBV) paradigm, an organization’s organizational resources are valuable, rare, inimitable and non-replaceable and have a substantial impact on both its competitive strategy and long-term performance [81,82,83]. The RBV states that environmental management can result in the growth of a firm’s unique capabilities, which can provide it with a competitive edge [84]. Examples of these capabilities include cost savings, enhanced corporate reputation, increased employee morale, etc. [85]. Diverse environmental management methods are more likely to foster the development of distinctive organizational capabilities than one or a small number of them, which will enhance business performance. Additionally, studies demonstrate that businesses that practice thorough and all-encompassing environmental management typically have a more sustainable performance [68].



Additionally, a firm’s sustainable development can be achieved through environmental management practices; nevertheless, when a firm implements more environmental management measures than it can afford, it may also suffer financial consequences [86]. The cost of environmental management rises once the “harvest period” ends, even though most businesses initially save money by using environmental management techniques to offset resource waste and inefficiency [87]. But when the firm’s financial performance improves, it becomes more and more difficult to further cut pollution, which typically calls for more adjustments to environmental management or even the development of completely new environmental management technologies [88].



Consequently, environmental management may become more technologically and financially demanding as businesses move closer to “zero pollution” [89]. In this instance, the proliferation of environmental management methods has compelled businesses to allocate greater financial and human resources to environmental management, as well as integrating environmental management into everyday operations [83]. Studies have indicated that the absence of workers with environmental qualifications, funds or specialized knowledge will constrain significant economic benefits from advancements in environmental management [90,91].



A firm’s sustainable performance can be enhanced, and its costs can be decreased through efficient environmental management [80]. Environmental management lowers the associated risk management costs for businesses and fosters a more cordial connection between them and external stakeholders [92]. Well-designed environmental standards can lower a product’s overall cost or raise its value, enhance resource efficiency and boost a firm’s competitiveness [12]. Improved environmental performance can boost a firm’s social image and increase employee identification, both of which are beneficial for drawing and keeping talent and cutting labor expenses [59].



Furthermore, academics constantly maintain that handling environmental issues entails a wider variety of behaviors and that the application of environmental management necessitates intricate human coordination and technological resources and abilities [93,94]. Environmental management is a comprehensive, cross-functional task that must be coordinated with a firm’s resources, technology and strategy [3,59]. Only by including all business processes will environmental challenges be solved completely [15]. The RBV states that by combining environmental management with other operations, businesses can gain distinct competitive advantages that help them not just solve challenging environmental issues but also boost their entire performance [51].



2.3.1. Environmental Management Breadth and Sustainable Performance of Entrepreneurial Firms


The environmental management breadth (EMB) encompasses a wide array of strategies and initiatives that entrepreneurial firms undertake to mitigate their environmental footprint and create value [95]. It involves extending sustainability efforts across business activities by implementing environmentally sustainable practices not only in production but also in marketing, supply chain management, human resources and customer relations [9]. In order to implement EMB, entrepreneurial firms expand the scope to include green product lines, sustainable service offerings and innovations that cater to environmentally conscious consumers by engaging the stakeholders [96]. EMB directly contributes the three pillars of the triple bottom line used for sustainability. Entrepreneurial firms expand their environmental management efforts by collaborating with suppliers to source sustainable materials, optimize logistics and ensure responsible manufacturing practices by using digitalization in the form of renewable energy systems and energy-efficient machinery in data analytics for tracking carbon footprint and optimizing resource use [14]. However, implementing EMB requires significant investment, which can be challenging for resource-constrained entrepreneurial firms. Due to limited networks, they also face challenges in coordination [97]. Small entrepreneurial firms also face challenges in meeting the requirements of rapidly changing environmental regulations, consumer preferences and industry standards, which require firms to continuously adapt EMB [34]. Despite challenges, EMB is essential for entrepreneurial firms aiming to achieve sustainable performance by adopting diverse and far-reaching sustainability initiatives [98]. Entrepreneurial firms address multiple dimensions of environmental and social responsibility while ensuring economic growth [99]. Thus, enhancing the way EMB is integrated with other operations can provide organizations with strategic resources and implicit competencies that make them difficult for rivals to copy [100]. These skills and assets help businesses gain a competitive edge, in addition to assisting them in increasing their sustainable performance. Thus, we put forward the following hypothesis:



H1: 

Environmental management breadth has a positive impact on the sustainable performance of entrepreneurial firms.






2.3.2. Environmental Management Depth and Sustainable Performance of Entrepreneurial Firms


The environmental management depth (EMD) refers to the extent and comprehensiveness with which a firm integrates sustainable practices into its operations, culture and strategy [101]. For entrepreneurial firms, achieving this depth requires strategic alignment with sustainability in their decision-making processes [11]. Similarly, EMD helps in assessing the environmental impact of products and services at every stage of their lifecycle, and by doing so, entrepreneurial firms adopt the international quality standards created to promote environmental responsibility by engaging the stakeholders through collaboration. Additionally, investing in energy-efficient technologies, sustainable materials and waste reduction initiatives is critical for environmental depth [96]. All these measures of EMD help in sustainable performance in terms of economic viability, environmental responsibility and social responsibility [34]. However, some researchers claim that the resource constraints of small firms, the lack of expertise and knowledge and the short sightedness are major challenges toward the implementation of EMD, especially in turbulent markets like those in Pakistan [102]. Thus, it would be correct to claim that environmental management depth is not merely a tool for compliance but a strategic driver of sustainable performance of entrepreneurial firms. By embedding sustainability into their core operations, these firms can create enduring value while addressing pressing environmental challenges in the developing markets [67]. With the shift in global economy toward sustainability, entrepreneurial firms can achieve sustainable performance. Thus, we put forward the following hypothesis:



H2: 

Environmental management depth has a positive impact on the sustainable performance of entrepreneurial firms.







2.4. Green Product Innovation


Innovation in green products, such as energy-saving, pollution-prevention, waste-recycling and green product designs, is the adaptation or enhancement associated with green products [102,103]. Environmental management gives businesses the ability to recognize how they affect the environment and assists them in producing potential solutions that spark the development of new green products [104]. The potential for green product innovation to create a situation where firms can increase resource productivity to offset environmental costs and where stakeholders, including the government, environmental organizations, consumers, communities and media, are becoming more concerned about environmental protection is gaining traction among policymakers and academics [105].




2.5. Environmental Management and Green Product Innovation


According to the resource-based view theory, putting environmental management into practice fosters the creation of competitive advantages and strategic resources, both of which have a beneficial impact on a firm’s capacity for innovation and, consequently, the level of creativity in green products [36]. Employing environmental management techniques can, on the one hand, assist businesses in recognizing issues, opening up new business ventures and spurring product innovation [106]. Proactive environmental management firms foster an organizational atmosphere that is conducive to the development of green products by encouraging their staff to research, experiment and identify opportunities related to environmental challenges [107]. Conversely, ongoing education and training regarding diverse environmental management techniques foster the growth of staff competencies and offer a foundation for innovative green products [44]. Thus, it would be correct to say that green product innovation is encouraged and supported by environmental management methods.



Additionally, overuse of environmental management strategies may impede the creation of novel eco-friendly products [53]. First, an excessive number of environmental management techniques will fragment businesses’ resources and expertise, resulting in a shortage of environmental management experts [108]. Product innovation inside a firm may be hampered by a shortage of competent personnel [109]. Second, the implementation of green product innovation projects by businesses will be severely hampered by resource restrictions [47]. Implementing environmental management techniques simultaneously will carry substantial costs, which make it unfavorable to invest in the development of innovative green products [110]. Third, overly stringent environmental management procedures will alter the organizational structure and corporate culture, necessitating cross-functional management skills [111].



Businesses can promote organizational policies and procedures that are compliant with environmental management, focus their resources and capabilities on finding solutions to environmental problems and effectively use environmental management concepts and expertise to incorporate environmental objectives into their strategies and management systems in accordance with the prevailing conditions [55]. The fusion of environmental management for green product innovation with other organizational functions like the supply chain, tools and labor for the creation of ecologically responsible products helps in achieving the desired goals [54]. Thus, considering the importance of EMB and EMD for green product innovation, we put forward the following two hypotheses:



H3: 

Environmental management breadth has a positive impact on green product innovation.





H4: 

Environmental management depth has a positive impact on green product innovation.






2.6. Green Product Innovation and Sustainable Performance of Entrepreneurial Firms


Innovation in green products directs firms’ social and environmental performance [58]. It gains international significance by lessening the adverse effects of climate change [111]. Green product innovation is, in fact, a crucial instrument in stopping the damage to the environment [41]. Innovation in green products significantly enhances sustainable performance, which helps ensure the long-term viability of businesses [112].



Green product innovation is, in fact, a significant phenomenon that significantly contributes to reducing the growing influence of ecological vulnerabilities [113]. Innovative green products are a vital instrument for businesses to attain long-term success. Innovation in green products is a strategic element that guarantees the sustainable performance of firms [54]. As a result, the current study puts forth the following hypothesis considering earlier research:



H5: 

Green product innovation significantly influences the sustainable performance of entrepreneurial firms.






2.7. Mediating Effects of Green Product Innovation


One sign of inefficient resource usage is pollution and increased cost [41]. Through green product innovation, businesses can create new goods and streamline current operations to maximize resource efficiency and lessen their impact on the environment [104]. Green product innovation offers practical means of achieving environmental objectives at a reasonable cost. Innovation in green products can therefore result in a “win–win” scenario. According to the contingency theory perspective, organizations have to operate as per the changing scenario [54]. Currently, consumers are becoming more aware about the environmental concerns and prefer to buy green products [114]. Thus, green product innovation is critical for the success of firms in the current competitive era [115]. Thus, it is obvious that environmental management and green product innovation affect a firm’s sustainable performance. Initially, firms may lower the cost of raw materials and waste disposal by utilizing green product innovation to help them use raw materials more effectively and recycle waste.



Second, by providing unique products, firms that put a high priority on green product creation can obtain a competitive edge [116]. For instance, businesses can leverage differentiating advantages by incorporating green themes into product design and packaging [49]. Third, firms might potentially cut emissions beyond legal limits through green product innovation, which lowers the costs associated with responsibility and compliance [117]. Fourth, firms can achieve premium pricing and sales growth, enhance their social recognition and enhance their environmental reputation by introducing innovative green products [118]. Similarly, a study conducted by Shahzad et. al. [84], using a sample of 475 firms in Pakistan, confirmed the mediating role of green product innovation. Moreover, Mubeen et. al. [119], using a sample of 245 respondents, confirmed the bridging role of green innovation in achieving sustainable performance.



Thus, by developing innovative green products, entrepreneurial firms can enhance their offerings and internal procedures while cutting expenses [120]. Entrepreneurial firms can also set themselves apart from rivals and acquire credibility and external reputation to achieve long-term success [121]. This paper contends that by influencing green product creation, EMB and EMD might have an effect on entrepreneurial firms’ sustainable performance. Based on the analysis presented above, we put forth the following hypotheses:



H6: 

Green product innovation mediates the relationship between EMB and the sustainable performance of entrepreneurial firms.





H7: 

Green product innovation mediates the relationship between EMD and the sustainable performance of entrepreneurial firms.






2.8. Transformational Leadership


Transformational leadership is the ability to influence individuals and mobilize organizations to realize a long-term vision [122]. Leaders must actively engage and modify their strategies, management systems, as well as internal procedures to deal with environmental problems and to meet the environmental challenges that their enterprises confront [123]. There is a positive correlation between transformational leadership and the scope and velocity of firms’ response to environmental issues, given the top managers’ pivotal role in encouraging staff through learning to take part in the firms’ environmental efforts [65]. This typically manifests as one of the four behaviors of top managers: establishing a common environmental vision [101]; supporting good management practices [44]; forming alliances with stakeholders to address issues [124]; and accepting accountability for promoting employee involvement [125].




2.9. Moderating Effects of Transformational Leadership


The extraordinary shifts in social and cultural norms and the growing impact of environmental issues on firms make leadership roles more important than ever [31]. Effective transformational leaders are committed to bringing about organizational change, such as creating waste-free, ecologically friendly production methods, implementing methods to monitor environmental contamination and increasing staff knowledge of environmental concerns. Additionally, they are more aware of the significance of sustainability and give stakeholder expectations more thought [126]. Environmental management implementation success is significantly influenced by transformational leadership [127]; hence, it would be correct to say that transformational leadership and an entrepreneurial firm’s environmental response are frequently associated.



If leaders of entrepreneurial firms care about the environment and its preservation, then they have a higher chance of implementing an environmental innovation strategy [24]. Leaders with transformational skills typically exhibit values, attitudes and behaviors that support growth, help staff see things from a different angle to achieve sustainability [46], inspire staff to come up with creative solutions to societal and environmental issues and supply the resources and support for technological advancements that enhance sustainable performance [57].



The propensity of entrepreneurial firms to embrace green product innovation is determined by the values, beliefs and conventions that are established and upheld by transformational leaders [122]. Furthermore, to foster sustainable performance, transformational leadership can establish a culture that values risk taking, creativity and adventure while tolerating the uncertainties, setbacks and dangers associated with developing new green products [109]. Employees are freer to innovate and look for ways to improve products and reduce pollution in corporate cultures created by transformational leaders, which helps entrepreneurial firms achieve sustainable performance [128]. As a result, we put forward the following two hypotheses:



H8: 

Transformational leadership moderates the relationship between EMB and the sustainable performance of SMEs.





H9: 

Transformational leadership moderates the relationship between EMD and the sustainable performance of SMEs.







3. Research Methodology


This study aimed to determine the influence of environmental management depth and breadth on the sustainable performance of entrepreneurial firms, along with identifying the mediating role of green product innovation and the moderating role of transformational leadership in these impacts. In order to conduct the current study, a cross-sectional approach was adopted. The main reason for using a cross-sectional analysis is that the majority of studies in the relevant field are cross-sectional [129]. Furthermore, in the current scenario and recently, a significant decline has been noted in the sustainability and performance of small firms in the country; hence, conducting the study in the current scenario was crucial. The Pakistani cities of Sialkot, Karachi and Faisalabad provided the data for the study due to having the maximum proportion of entrepreneurial firms in the manufacturing sector. These three cities are representative of different ecological situations, geographic locations and economic development levels. However, of the approximately 400,000 small and medium enterprises currently operating in Pakistan, the focus of the current study was on entrepreneurial firms only. The choice of entrepreneurial firms only from all SMEs was made on the basis of having a research and development center in the firm. The same criterion has been adopted by researchers in the past [24,47] because firms with research and development centers are innovative, proactive and have the propensity to take risk. Nevertheless, 384 questionnaires comprised the final sample that was selected for the study, and simple random sampling was used to select respondents from the list provided by the chamber of commerce and industry of each city. The authors added a filter question in the questionnaire; any firm that did not have a research and development center was not involved in the study [24]. To suit the business environment of Pakistan, four items for environmental management depth and five items for environmental management breadth were accepted, adapted and considerably modified from the work of Zhang and Ma [21]. A six-item scale was utilized to assess transformational leadership based on the work of Ullah et al. [130], while a three-item scale was employed to measure the mediating role of green product innovation based on the work of Asad et al. [24]. The sustainable performance of entrepreneurial firms was the dependent variable, and the items for measuring it were taken from the work of Soto-Acosta et al. [131]. Originally, a survey was created in English. Four executives and three academicians reviewed and edited the measurement items. Based on comments, the questionnaire was revised to make it more understandable. The items used to measure the constructs are attached at the end of the paper in Appendix A.



Firms were selected from a wide range of industry sectors, such as sports goods, chemicals, leather, textiles, surgical equipment and cosmetic instruments. The managers and owners of sample firms served as informants who responded to the adapted questionnaires. Requests for consent were made via phone and email. Questionnaires were sent to these respondents through WhatsApp and email. Each questionnaire came with an explanation of the survey to help respondents understand the objectives of the study. Two weeks later, respondents were given a follow-up call to remind them about the questionnaire, express gratitude for their participation and discuss any problems they had while answering the questions. Respondents returned the completed questionnaires to us anonymously, removing their identity from the process, as assurance was given to them that their identities or their firms’ names would not be disclosed.



A total of 384 valid, complete and useable questionnaires were received and were considered sufficient for the analysis because the same sample size is suggested for quantitative analysis is social sciences [131,132]. According to this study, the average tenure of firms was 5.6 years, and each entrepreneurial firm typically employed 23 people on average. Every item was assessed using a seven-point Likert scale, with “1” denoting “strongly disagree” and “7” denoting “strongly agree”.



Furthermore, the study was analyzed within the Pakistani context, as demographics are expected to have an impact on sustainable performance. Table 1 explains the variables that were used. SPSS 24 was utilized for the descriptive analysis of the variables. Utilizing SMART PLS 3, the hypotheses were assessed. PLS-SEM is a third-generation test that is highly recommended for theory testing and theory building, which is why it was utilized in the current study.




4. Results


To assess the study’s hypotheses, structural equation modeling was applied using Smart PLS-3. However, as the data were collected from the same respondents for all the variables, and some respondents replied after reminders, non-response and common method bias were evaluated. To analyze non-response, t-tests (independent sample) were applied. The findings indicated insignificant differences between early and late respondents. To eliminate common method bias, respondents were given assurances that their identities would not be disclosed, which reduces social desirability bias [133]. Moreover, post hoc analysis using Harman’s one-factor test was also applied to ensure that the issue of common method bias did not exist, which confirmed that no single factor was responsible for more than 20% of the variance.



Additionally, despite the non-parametric nature of PLS, the data’s regularity and descriptiveness were analyzed to ensure the findings’ generalizability. In the descriptive analysis, only the mean and standard deviation were computed. Skewness and kurtosis were computed to verify the collected data’s normality. The threshold values for skewness and kurtosis were less than 3 and 8, respectively [134]. The descriptive analysis’s outcomes are listed in Table 1.



Because there is no bias in the derived data in the preceding table, they have a normal distribution, and the results are typically applicable. The two main criteria by which PLS-SEM analysis evaluates the outer model are validity and reliability, which are then verified in the first step of structural equation modeling. The outer model is initially evaluated by looking at item loadings; Cronbach’s alpha, composite reliability and average variance extracted (AVE) are the next steps. The cut-off levels for composite reliability and Cronbach’s alpha are, respectively, larger than 0.70, whereas the cut-off level for average variance extracted (AVE) is 0.50 [135]. The values assessed for tests that were previously described are listed in Table 2.



The values evaluated in Table 2 confirm that the component sections of the instrument have sufficient loadings and should remain in the model. Furthermore, the computed values of AVE, composite reliability and Cronbach’s alpha establish the validity and reliability of the instrument. Another crucial statistic to ascertain is whether the items utilized to measure one construct differ from those employed to examine another. As a result, the discriminant validity is calculated, indicating that the scale can measure the one construct that it is designed to evaluate. According to the Fornell–Larcker criterion, the square root of the AVE of a particular construct must be higher than its correlation with any other construct [136]. The values evaluated for the discriminant validity are listed in Table 3.



Table 3 provides the evidence that the items chosen to measure the two constructs differ significantly from one another. After establishing the outside model’s validity and reliability, the inner model was investigated. An investigation of the direct correlations between the independent, mediating and dependent variables comprised the original model. Table 4 presents a summary of the results.



The results in Table 4 (β = 0.463, t = 2.035, p = 0.042) verify that environmental management breadth had a substantial impact on the sustainable performance of entrepreneurial enterprises. Furthermore, there was a substantial correlation between the depth of environmental management and the sustainable performance of entrepreneurial enterprises (β = 0.257, t = 3.134, p = 0.000). Next, the model’s mediating variable for green product innovation was added. Table 5 lists the outcomes of the direct effect with the mediator.



The results in Table 5 verify that environmental management breadth had a substantial impact on the invention of green products (β = 0.823, t = 2.976, p = 0.003). Furthermore, the depth of environmental management also had a significant impact on the creation of green products (β = 0.549, t = 2.842, p = 0.003). Furthermore, there was a noteworthy correlation between green product innovation and the sustainable performance of entrepreneurial firms (β = 0.553, t = 2.593, p = 0.004). To assess the indirect effects, mediation analysis was conducted once it was confirmed that the independent factors have a direct impact on the mediator, and the mediator has a direct impact on the dependent variable. Table 6 includes the results of the indirect impacts.



Using PLS-SEM’s indirect effects technique, the mediating effects were examined. The results verified that green product innovation plays a substantial and beneficial mediating role between environmental management breadth (β = 0.251, t = 2.096, p = 0.036) and environmental management depth (β = 0.405, t = 3.267, p = 0.000). The moderator was incorporated into the model once the mediating effect was verified. Initially, the direct impact of transformational leadership on the sustainable performance of entrepreneurial firms was examined. Two interaction terms were subsequently added to the model. Table 7 includes a discussion of the moderating analysis results.



The value assessed for transformational leadership’s direct effect is substantial, indicating that it affects an entrepreneurial firm’s ability to operate sustainably (β = 0.454, t = 3.752, p = 0.000). When the interaction terms were added, the moderating effects were also demonstrated to be important. Specifically, environmental management depth and the sustainable performance of entrepreneurial firms (β = 0.533, t = 3.484, p = 0.000), as well as environmental management breadth and the sustainable performance of entrepreneurial firms (β = 0.377, t = 3.625, p = 0.000), were both significantly moderated by transformational leadership.



The significance of the intervening variables was ensured by measuring the effect sizes for the mediator and moderator to further confirm the results. Effect size computation entails assessing the model both with and without the intervening variables, as well as any modifications to the r2 coefficient. The effect size was assessed using the formula provided by Henseler et al. [137]. One estimated value of f2 of 0.02 indicates a trivial effect; 0.15 indicates a moderate effect; and 0.35 indicates a large effect. The results for the mediator and moderator effect sizes are shown in Table 8.



According to the values computed in the model above, both the moderator and the mediator exhibit significant effects because their calculated values are greater than 0.35. Lastly, to evaluate the predictive relevance of the model, the blindfolding process was applied by generating cross-validated redundancy using the Stone–Geisser Q2 test. If the calculated value of Q2 is less than zero, the model has no predictive relevance. Table 9 presents a summary of the results.



The estimated Stone–Geisser Q2 value in Table 9 attests to the model’s strong predictive relevance and applicability in a wide range of comparable circumstances.




5. Conclusions


Small firms in the developing countries create challenges for the natural environment during their operations and manufacturing processes. In addition to meeting stakeholder obligations, firms have a social obligation to manage the environment proactively by preventing and controlling pollution. Research has demonstrated that firms’ environmental management has significantly enhanced the ecological environment; yet, the effects of environmental management on firms, particularly on their sustainability, had not been conclusively determined, especially in the context of developing countries. This study aimed to demonstrate the relationship between environmental management and firms’ sustainable performance while catering for the mediating role of green product innovation and the moderating effect of transformational leadership.



The study yielded significant findings based on empirical analysis involving 384 entrepreneurial firms. The findings based on bootstrapping may be summed up as follows: EMD positively affects sustainable performance, and likewise, there is a direct relationship between EMB and the sustainable performance of entrepreneurial firms. The direct and significant positive impact of EMD and EMB on the sustainable performance of entrepreneurial firms is mediated by green product innovation. The effects of both EMB and EMD on the sustainable performance of entrepreneurial firms is also moderated by transformational leadership. Furthermore, the model’s endogenous analysis demonstrates the validity and predictive capacity of the framework developed via integration of RBV, the contingency theory and the transformational leadership theory.



The research findings on environmental management in the literature are not entirely consistent. While some researchers have obtained opposite findings, others maintain that environmental management methods enhance sustainable performance. This research broadens the scope of environmental management research by identifying the intervening elements that contribute to the contradictory results of past studies. This demonstrates that the findings of this study have some relevance not only for entrepreneurial firms but also for the environmental management of firms at all levels.



5.1. Theoretical Implications


By introducing a novel research approach, this study aimed to advance our understanding of the connection between environmental management and sustainable performance. Our research made the following contributions to the body of literature. This study first examined the role that green product innovation plays in boosting sustainable performance and evaluated its mediating effect. A novel addition to the body of research on environmental management is the discovery that green product innovation functions as a partial mediator between sustainable performance and environmental management. Second, this research investigated the moderating impact of transformative leadership and emphasized its significance in enhancing long-term success. The research findings imply that transformational leadership moderates the association between environmental management and the sustainable performance of entrepreneurial enterprises. This contributes to the body of knowledge on environmental management and offers a more thorough understanding of its effects.




5.2. Managerial Implications


This study also offers significant recommendations and practical implications for corporate management. Utilizing environmental management techniques within firms is a “double-edged sword”. While these practices should be implemented to support sustainable performance, firms should also refrain from pursuing an excessive number of environmental management practices to avoid undue burdens on their operations and disruptions to regular economic growth. Therefore, we propose a “contingent approach to environmental management”, in which managers carefully consider the resources and capabilities within their control and conduct a thorough analysis of the firm’s internal and external environments before deciding whether to implement environmental management practices. Firms should focus on enhancing EMD, integrating environmental management better with other firm functions and fully integrating environmental management goals into corporate strategy, production operations, quality control, health and safety and other management tasks at the same time. Second, innovative green product development can boost sustainable performance due to increasing customer demand for green products. As such, firms should value the “converter” role of innovation in green product development, boost R&D spending and encourage the creative creation of new green products. Third, corporate environmental strategy and culture are influenced by senior management, which is a key motivating factor in corporate environmental management. To address these complex environmental concerns, top management should concentrate on implementing a transformational leadership style.




5.3. Limitations and Recommendations


This study still has certain limitations, and more research is required. Initially, cross-sectional data were used in the study, which can be evaluated in future using monitoring data or longitudinal studies from a dynamic perspective. To include additional businesses and industries and increase the generalizability of the findings, more research could increase the sample size and also include more industries from small firms. Second, only entrepreneurial firms which are more adaptive to change were included in the study sample. As a result, firms of diverse sizes should be included, and a comparative study should be conducted. Third, to regulate their environmental pollution and lessen environmental strain, businesses in these highly polluting industries need to pay attention to environmental management. Fourth, other types of leadership may have a different influence; hence, it is also important to evaluate the various kinds of leadership styles. Finally, in the current study, researcher collected the data using questionnaires; in future, researchers are advised to use secondary data that are mostly available among large firms, which can further confirm that using environmental management can enhance the triple bottom line of sustainable performance.
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Appendix A


Questionnaire



Age of the Respondent



20–30      30–40    40–50    50 and Above



Gender of the Respondent



Male       Female



Qualification of the Respondent



High School   Graduate    Master’s    Ph.D.



My firm has a research and development center



Yes       No



Based on your experience with your firm, please answer the questions ranging from 1 to 7, where 1 represents “strongly disagree”, and 7 represents “strongly agree”.





 





Table A1. Sustainable performance of entrepreneurial firms.






Table A1. Sustainable performance of entrepreneurial firms.
















	No.
	Items
	1
	2
	3
	4
	5
	6
	7





	1
	It is important for our firm to contribute to the welfare of the workforce.
	
	
	
	
	
	
	



	2
	It is important for our firm to be actively involved in community development.
	
	
	
	
	
	
	



	3
	It is important for our firm to build long-term cooperative relationships with partners in our market(s).
	
	
	
	
	
	
	



	4
	Our products and/or services yield economic benefits to the larger community.
	
	
	
	
	
	
	



	5
	It is important for our firm to operate within business networks to achieve tenable economic goals.
	
	
	
	
	
	
	



	6
	In terms of yearly turnover, our business may be described as profitable.
	
	
	
	
	
	
	



	7
	In terms of customer attraction and retention, our business may be described as effective.
	
	
	
	
	
	
	



	8
	In terms of market share (considering direct competition), our business may be described as competitive.
	
	
	
	
	
	
	



	9
	Our products and/or services are meant to be harmless in terms of environmental issues.
	
	
	
	
	
	
	



	10
	It is important for our firm to adopt responsible policies in terms of material and energy resource usage.
	
	
	
	
	
	
	



	11
	In our current activities, we try to rely on green technologies as much as possible.
	
	
	
	
	
	
	










 





Table A2. Environmental management depth.






Table A2. Environmental management depth.
















	No.
	Items
	1
	2
	3
	4
	5
	6
	7





	1
	Policies, rules, regulations, procedures in relation to environmental management.
	
	
	
	
	
	
	



	2
	Dedicated staff responsible for focusing on environmental issues.
	
	
	
	
	
	
	



	3
	Frequent internal environmental audits.
	
	
	
	
	
	
	



	4
	Processes to evaluate environmental risks when selecting suppliers, partners or clients.
	
	
	
	
	
	
	










 





Table A3. Environmental management breadth.






Table A3. Environmental management breadth.
















	No.
	Items
	1
	2
	3
	4
	5
	6
	7





	1
	Environmental criteria used in the evaluation and/or compensation of employees.
	
	
	
	
	
	
	



	2
	Frequent environmental training programs.
	
	
	
	
	
	
	



	3
	Frequent external environmental audits.
	
	
	
	
	
	
	



	4
	Benchmarked environmental performance.
	
	
	
	
	
	
	



	5
	Environmental performance indicators and goals.
	
	
	
	
	
	
	










 





Table A4. Green product innovation.






Table A4. Green product innovation.
















	No.
	Items
	1
	2
	3
	4
	5
	6
	7





	1
	Using less or non-polluting/toxic materials (Using environmentally friendly material).
	
	
	
	
	
	
	



	2
	Improving and designing environmentally friendly packaging (e.g., less paper and plastic material used) for existing and new products.
	
	
	
	
	
	
	



	3
	Recovery of company’s end-of-life products and recycling.
	
	
	
	
	
	
	










 





Table A5. Transformational leadership.






Table A5. Transformational leadership.
















	No.
	Items
	1
	2
	3
	4
	5
	6
	7





	1
	Considers moral and ethical consequences.
	
	
	
	
	
	
	



	2
	Views me as having different needs, abilities and aspirations.
	
	
	
	
	
	
	



	3
	Encourages me to perform.
	
	
	
	
	
	
	



	4
	Increases my motivation.
	
	
	
	
	
	
	



	5
	Encourages me to think more creatively.
	
	
	
	
	
	
	



	6
	Gets me to rethink never-questioned ideas.
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Figure 1. Research framework. 
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Table 1. Descriptive analysis of the variables.






Table 1. Descriptive analysis of the variables.





	Construct
	Mean
	Standard Deviation
	Skewness
	Kurtosis





	Sustainable Performance of Entrepreneurial Firms
	4.57
	2.047
	1.011
	0.564



	Environmental Management Breadth
	5.07
	1.953
	1.304
	0.329



	Environmental Management Depth
	5.31
	1.086
	1.112
	0.493



	Green Product Innovation
	5.74
	1.742
	1.546
	0.621



	Transformational Leadership
	5.19
	1.677
	1.728
	0.545










 





Table 2. Convergent validity.






Table 2. Convergent validity.





	
Construct

	
Items

	
Loading Value

	
Cronbach’s Alpha

	
Composite Reliability

	
AVE






	
Sustainable Performance of Entrepreneurial Firms

	
SPEF1

	
0.784

	
0.926

	
0.727

	
0.585




	
SPEF2

	
0.864




	
SPEF3

	
0.754




	
SPEF4

	
0.719




	
SPEF5

	
0.823




	
SPEF6

	
0.826




	
SPEF7

	
0.843




	
SPEF8

	
0.897




	
SPEF9

	
0.849




	
SPEF10

	
0.816




	
SPEF11

	
0.749




	
Environmental Management Depth

	
EMD1

	
0.747

	
0.941

	
0.722

	
0.594




	
EMD2

	
0.797




	
EMD3

	
0.901




	
EMD4

	
0.839




	
Environmental Management Breadth

	
EMB1

	
0.871

	
0.907

	
0.713

	
0.545




	
EMB2

	
0.909




	
EMB3

	
0.767




	
EMB4

	
0.748




	
EMB5

	
0.837




	
Green Product Innovation

	
GPI1

	
0.853

	
0.916

	
0.801

	
0.566




	
GPI2

	
0.892




	
GPI3

	
0.869




	
Transformational Leadership

	
TL1

	
0.769

	
0.903

	
0.749

	
0.534




	
TL2

	
0.799




	
TL3

	
0.897




	
TL4

	
0.857




	
TL5

	
0.848




	
TL6

	
0.895











 





Table 3. Discriminant validity.
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	Construct
	1
	2
	3
	4
	5





	1 Sustainable Performance of Entrepreneurial Firms
	0.976
	
	
	
	



	2 Environmental Management Breadth
	0.854
	0.921
	
	
	



	3 Environmental Management Depth
	0.812
	0.832
	0.951
	
	



	4 Green Product Innovation
	0.768
	0.797
	0.833
	0.937
	



	5 Transformational Leadership
	0.545
	0.699
	0.767
	0.816
	0.959










 





Table 4. Direct effects.
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	Sample Mean
	STDEV
	T-Statistics
	p-Value





	Environmental Management Breadth → Sustainable Performance of Entrepreneurial Firms
	0.463
	0.228
	2.035
	0.042



	Environmental Management Depth → Sustainable Performance of Entrepreneurial Firms
	0.257
	0.082
	3.134
	0.000










 





Table 5. Direct effect with the mediator.
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	Sample Mean
	STDEV
	T-Statistics
	p-Value





	Environmental Management Breadth → Green Product Innovation
	0.823
	0.277
	2.976
	0.003



	Environmental Management Depth → Green Product Innovation
	0.549
	0.414
	2.842
	0.003



	Green Product Innovation → Sustainable Performance of Entrepreneurial Firms
	0.553
	0.258
	2.593
	0.004










 





Table 6. Indirect effects.
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	Sample Mean
	STDEV
	T-Statistics
	p-Value





	Environmental Management Breadth → Green Product Innovation → Sustainable Performance of Entrepreneurial Firms
	0.405
	0.124
	3.267
	0.000



	Environmental Management Depth → Green Product Innovation → Sustainable Performance of Entrepreneurial Firms
	0.251
	0.120
	2.096
	0.036










 





Table 7. Moderating effects.
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	Sample Mean
	STDEV
	T-Statistics
	p-Value





	Transformational Leadership → Sustainable Performance of Entrepreneurial Firms
	0.454
	0.121
	3.752
	0.000



	Environmental Management Breadth × Transformational Leadership → Sustainable Performance of Entrepreneurial Firms
	0.377
	0.104
	3.625
	0.000



	Environmental Management Depth × Transformational Leadership → Sustainable Performance of Entrepreneurial Firms
	0.533
	0.153
	3.484
	0.000










 





Table 8. Effect size.






Table 8. Effect size.





	Effect
	R2 Included
	R2 Excluded
	F2





	Mediator
	0.567
	0.407
	0.370



	Moderator
	0.486
	0.303
	0.356










 





Table 9. Predictive relevance.






Table 9. Predictive relevance.











	
	SSO
	SSE
	Q2 (=1 − SSE/SSO)





	Green Product Innovation
	700.000
	516.524
	0.262



	Sustainable Performance of Entrepreneurial Firms
	1100.000
	616.511
	0.440
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