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This study examines the impact of corporate innovation investment on environmental sustainability in oil and gas companies in the United States of America. We have compiled the empirical data set of 90 major and renowned companies from 2009 to 2019. To examine the cause-and-effect relationship between the specific factors, we applied the generalized method of movement, and the statistical result reflected a significant and positive relationship between corporate innovation investment and environmental sustainability. This indicates that the positive inclusion of intangible assets leads to motivation in innovation that enhances the context of environmental sustainability. Managerial stock incentives significantly and positively moderate the relationship between corporate innovation investment and environmental sustainability. Enterprises should not only consider their management stock mechanism during the formulation of an innovation strategy but also design the contract according to the innovation level of the enterprise to determine the level of managerial incentives. This study provides insight regarding the significant role of corporate innovation, which establishes a way forward to environmental sustainability.
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INTRODUCTION
The environmental policy emerged in the last few decades with increase in environmental issues (Yang et al., 2012), leading to more international attention. These issues have globally affected people’s quality of life (Li et al., 2018). Access to worthy natural and technological resources is increasing, leading to waste and environmental pollution. So, in addition to the government, there is a need to involve other stakeholders who should play a wise role in protecting environmentally friendly resources and reducing pollution.
Business and corporate entities need to be involved in remedial measure-related activities other than maximizing shareholder wealth. The environmental protection industry needs to invest more money in buying advanced technology to ensure environmental protection (Arouri et al., 2012). Moreover, environmental protection has no direct economic benefit; therefore, it goes against the principles of economic efficiency. Therefore, when it comes to cost-effectiveness, the business environment is scarce in the initiative (Chang and Hu, 2011), while even in the presence of limitations, there is growing concern about climate change and sustainable development.
Organizations involved in environmentally friendly activities can positively affect their performance (Orlitzky et al., 2003). Environmental protection often leads to better financial performance. It can reduce waste and raw materials, increase productivity and competitiveness, reduce population and community, and even help the standardized future, increasing competition’s value. During scarce availability of environmental resources, businesses and government should invest in the allocation and utilization of innovative ways of environmental protection.
Innovation investment means an investment in managing services. If a corporation invested in an innovation in the past, this means showing consistency in future innovation. The main reason for innovation investment is that modernization is good for past innovation and can offer the benefits of innovation to the economy (Suárez, 2014). As competition in the manufacturing business environment is constantly changing, companies need to manage innovation investments in the long term, thus ensuring competitiveness benefits in a competitive environment (Allen et al., 2005). Innovation has the potential to increase profitability and company sales, which tends to increase for financial support for future innovations (Triguero and Córcoles, 2013).
In the modern world, innovation is characterized by high information asymmetry and adaptability, which generally limits the change process. Policymakers may assume that a specific policy fits all dimensions of a business, but they need to decide how to adjust the rules to fit the size of the business. While regulations may be better suited for larger companies, the government’s initiative to keep customers informed about environmental issues may be straightforward but, in many ways, promotes the environmental development of the economy. This means that environmental laws are necessary to serve a small group of companies.
The diverse nature of corporate ownership leads to firm resource allocation and investment opportunities being significantly different. The nature of ownership does not affect the company’s view of the business and the information of a disclosure environment but always affects the decision-making process. Evidence from the United States and Europe reported that the state’s ownership had been compromised incentives for innovation and were reduced (Verspagen, 2006).
Natural resource-based theory (NRBV) has enlightened the essential innovations to maximize the environmental benefits of environmental management. Its goal is to develop, implement, manage, operate, and monitor the business’s environmental activities. Many studies have found a significant link between environmental sustainability and a firm’s performance (Clarkson et al., 2011; Yang et al., 2011). However, very few research studies have linked corporate innovation and environmental sustainability to the performance of the firm relating environmental innovation. In this sense, this study investigates the mediating role of environmental sustainability in the relationship between corporate innovation investment and a firm’s financial performance. The literature has shown that environmental sustainability is a prerequisite for company performance (Chang, 2011; Liao, 2016).
Grekova et al. (2013) illustrate the mediating role of environmental innovation in environmental management and a firm’s performance. Similarly, environmental studies also show a positive relationship between environmental sustainability and environmental performance (Dowell et al., 2000; Clarkson et al., 2011). Previous literature has attempted to incorporate environmental strategies with increasing environmental impact (such as new product launches, enhancements, and product processes) and environmental improvements (such as reducing pollution and waste costs), making the company aware of its competitive advantage. The natural-resource-based view explained the context of natural resources contributing to sustainable development. These can create a competitive advantage and significantly benefit country-level economies (Wu and Yang, 2021). Environmental innovation and sustainability create a competitive environment for unique, low-cost, and hard-to-mimic companies (Hart and Dowell, 2011). Environmental sustainability shows the goal of achieving environmental strategies that form the basis of innovation (Forsman, 2013). High environmental performance reflects the ability of companies to identify and apply new environmental knowledge to improve product performance and processes (Wu and Yang, 2021).
However, little research has been carried out on the relationship between corporate innovation investment and environmental sustainability. This study addresses the gap and analyzes the impact of corporate innovation investments, such as incremental intangible assets, on their involvement in environmental sustainability, such as the environmental, social, and governance Index.
Literature review
Government and pressure groups worldwide have been promoting the concept of sustainable development for 3 decades. The most important way to improve environmental performance is through environmental innovation, which can describe new or improved technologies, products, processes, or business forms as they reduce or eliminate environmental impacts. Although the concept of sustainable development is well-established, the participation of local companies can be competitive, and there is substantial evidence that they can positively impact their performance.
Business and environmental sustainability
The concept of environmental sustainability is the third aspect of the three most important dimensions. The structure for the sustainable development of literature is based on three pillars, namely, economic, social, and environmental development, which form the basis of the general concept (Goodland, 1995). The principle of social equality or sustainable social equality applies to all members of the society with equal rights to all resources and opportunities. An essential need to define sustainable development is developing a sustainable and equitable environment (Swanso and Zhang, 2012). Sustainability to meet social needs refers to social equality between generations, and it is considered that equality in each generation is greater. Ecological sustainability aims to reduce the size of our ecological footprint (Borim-de-Souza et al., 2015).
Environmental sustainability aims to preserve the natural environment. Illegal spending limits the use of lifeguards by the ability to function properly. Any sector can have a negative impact on the environment, even if it is just to control the lighting in the work environment or be more efficient, such as reducing the generation and emissions of waste in our tax office, which is pollution control and prevention of products. It is assumed that only small businesses everywhere will have a greater impact than large companies. Although previous research has focused on the economic impact on the environment, Musa and Chinniah (2016) consider that the impact of SMEs on the environment is great. However, due to a lack of funding and technical skills, most SMEs cannot measure their environmental impact (Dillard et al.,. 2010). In addition, Musa and Chinniah (2016) warned that many SMEs worldwide do not have sufficient knowledge about environmental management and do not understand the concept of environmental management. As a result, the opportunities for SMEs to participate in socio-environmental activities are very limited.
Most research on financial performance has focused on the importance of financial performance, excluding other company metrics. For modern studies, the effect of financial performance in relation to environmental performance was analyzed. However, the relationship between environmental performance and environmental performance’s environmental, ecological, and environmental impacts has not been well-established. Many companies, including SMEs, are aware of the benefits of following innovation and ecological goals and measuring their performance against these indicators. As a result, eco-innovation reduces costs (for example, energy management), reduces risks (for example, improving security), increases sales and availability benefit (for example, through the use of premium organic products), improves reputation and value, improves attractiveness as an employer, and develops innovative talent (Bigliardiet al. 2012). Bossle et al. (2016) also show that eco-development improves efficiency and competitiveness. Thus, based on the background, the following assumptions are made to specify and direct the concept of performance.
Corporate innovation investment and environmental sustainability
Environmental sustainability reflects the company’s environment through environmental strategies, supported by a strong cognitive theory (Eisenhardt and Martin, 2000; Teece, 2007). In the same way, Crossan and Apaydin (2010) reaffirmed the role of professionalism as a determinant of innovation. This is because environmental performance means the success of companies in implementing the environment, strategies, models, and models central to innovation (Crossan and Apaydin, 2010). Environmental activities and processes form the basis for continuous progress in product development and processes through environmental improvement. In addition, the environmental performance also affects the company’s capacity (Cohen and Levinthal, 1990; Delmas and Burbano, 2011), representing the positive energy brought about by the success of environmental practices. High-quality environmental performance reflects the ability of companies to identify and apply new environmental knowledge to improve product performance and processes.
Empirical studies have demonstrated the contribution of environmental sustainability to environmental development. Wagner (2009) researched 2,000 manufacturing companies in Europe and reported a positive relationship between environmental sustainability and corporate innovation, product monitoring, and process updating. Likewise, environmental adjustments, measured as environmental protection, have been shown to interfere with the environmental performance of reducing pollution (Carrión-Flores and Innes, 2010). It has also been shown that the development of green products has a positive effect on the environmental performance of manufacturing in Taiwan (Chiou et al., 2011). The green building process has been shown to have a positive effect on the manufacturing sector’s environmental practices in Taiwan (Chen et al., 2006) and Turkey (Sezen and Cankaya, 2013).


Managerial stock incentive as a moderator between corporate innovation investment and environmental sustainability
An environmental perspective guided by business understanding defines a paid environmental approach, linking corporate innovation investment to financial performance (Figge and Hahn, 2012; Orsato, 2006). According to the business strategy, companies looking for profitability must work with a high level of corporate innovation investment and use the best environmental activities (Schaltegger and Synnestvedt, 2002) at the lowest cost and thus impact the economy. Remembered to the cost of eco-management literature (Schaltegger and Figge, 2000; Figge, 2005), the investment shows a low level of eco-efficiency as it measures only the company’s performance in reducing environmental problems with a little bit of business knowledge. Although environmental sustainability shows a higher level of economic efficiency, it provides a better view of the economy and productivity in its environmental management, which seems to bring positive results and economic benefits. This is because companies with a higher level of environmental sustainability can better bring about changes in the economy, developing new products and, therefore, raising the money-creating capacity of everything (Porter and Linde, 2000; Ambec and Lanoie, 2008). Likewise, improvements in ecological processes also result in reduced operating costs due to the reduction of waste caused by construction projects. Therefore, companies need to expand their investment opportunities through environmental processes and practices in the business environment to enjoy the benefits of special money features. As a result, companies can achieve significant cost savings by implementing their new corporate strategy to improve green products and processes the standards.


DATA AND METHODOLOGY
This study examines the relationship between corporate innovation investment and environmental sustainability. Positivism-based research philosophy and deduction-based research approach are applied for the examination. In this study, a survey-based strategy and mono-method choice have been opted for analysis. The time horizon of the survey remains cross-sectional, and the study considered secondary data by conducting panel data analysis to examine causal research. Typically, panel data are utilized to determine a repressor’s influence on an outcome of interest. The study applies several robustness checks to evaluate the significance of the panel data set to ensure that a panel data set can identify such an effect. The critical assumptions of panel data such as linearity, exogeneity, homoscedasticity, non-autocorrelation, and multicollinearity have been tested to avoid biased results.
The stratified sampling technique is applied for sample selection because only that sample is selected, considering the environmental, social, and governance index disclosure in their annual reports. Stratified sampling remains superior to simple random sampling in terms of both the accuracy of its estimations and their precision level. When there are more variances between the strata, the amount of precision that may be gained increases. The contextual setting of the study was provided by oil- and gas-based companies in the United States of America. In modern times, a significant contribution has been made from US-based oil and gas companies, which are convinced to explore this role and highlight the sector’s importance as a model for the global world. Approximately 600 oil- and gas-based companies are working in the United States, and the stratified sampling technique is used to select the top companies. There are multiple databases available in the global world, but in the case of this study, secondary data were collected from the source of DataStream and published financial reports. For screening of data, techniques based on eliminating samples with missing variable data, notable treatment companies, deleting firm-year observations with many missing values to maintain integrity and consistency, and processing all continuous variables were used. After screening based on data availability and other under consideration factors, we used only 90 companies and the last 10 years’ data for statistical analysis.
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Two equations are considered to examine the relationship between corporate innovation investment and environmental sustainability. In these equations, corporate innovation investment (CII) is measured using the proxy of incremental intangible assets. Intangible assets are closely related to corporate innovation activities, which can better represent innovation activities and better measure the innovation investment of enterprises. Increases in intangible assets are mainly the result of corporate innovation investment (Ju et al., 2013; Hu et al., 2020). Environmental sustainability (EntS) is measured using environmental, social, and governance indexes. Managerial stock incentive (MSI) was measured using the total percentage of shares held by all the executives with greater than 1% shareholding. Furthermore, Ctrl explains the controlling factors which include the number of independent board members (InBM), leverage as a proxy of capital structure (Lev), return on asset (ROA) as a proxy of financial performance, total asset (TA) as an indicator of firm size, and total debt (TD). Finally, in the abovementioned equations, [image: image] is used for coefficients of variables and [image: image] explains the error term. In comparison, i and t indicate the companies and time intervals considered for data analysis.
First, we examined normality measures by applying a descriptive statistics tool. Mean and standard deviation values were considered in APA format, which recommends further statistical analysis. Correlation matric is considered for analyzing the relationship between dependent, independent, and controlling factors, which proposes that significant evidence is founded. A generalized method of movement (GMM) was applied to check the dependence of factors and the significant evidence that supported the theoretical evidence.
RESULTS
Descriptive statistics of the selected sample have been provided in Table 1. The statistics outline the properties of the data and correlation matrix. The mean value of the environmental sustainability remains (4.362) and S.D (1.53), reflecting the central deviation that states the significant difference in environmental sustainability among selected companies. Corporate innovation investment average values are (10.87) and S.D (2.810), which remain explicitly divergent among all sample units. Accordingly, the managerial stock incentives average value remains negative (-13.60), and its S.D remains (10.89), indicating a significant difference among companies selected for empirical examination.
TABLE 1 | Descriptive statistics and correlation.
[image: Table 1]Moreover, the average value of intangible assets remains quite low (0.671) and S.D is (0.470), which shows that the overall incremental increase in intangible assets of American oil companies is poor. The lower value of intangible assets also reflects American firms’ poor innovation and investment capabilities. Likewise, the average value of return on asset (ROA) is quite high (81.24) and S.D is (10.61), which exhibits the high differences among companies’ performance. The mean value and standard deviation of leverage, total asset, and total debt were lower than other variables. The lower value of leverage, total asset, and total debt indicates a minor difference among these variables in companies selected as samples. Conclusively, the mean and standard deviation values indicated the sample size’s sufficiency and data normality. In addition to descriptive statistics, Table 1 also delineates the correlation matrix. The explanatory variable and dependent variable remain positively correlated. Corporate innovation investment is positively correlated with environmental sustainability and managerial stock incentives. Accordingly, the correlation matrix exhibited in Table 1 reflects no such multicollinearity issue. Therefore, examining the properties of the selected sample size and correlation matrix is statistically valid to proceed with regression analysis.
Table 2 states the regression result and confirms that corporate innovation investment significantly impacts environmental sustainability. The level of significance has been determined based on the t-value and p-value. Both values remain within the threshold, such as the t-value is (3.2617) while the p-value is (0.0011). Similarly, the managerial stock incentives as a moderating variable remain negatively significant, the t-value is (−2.4834) while the p-value is (0.0132). The negative beta (−2.3683) indicates that managerial stock inversely affects the relationship. Accordingly, the intangible asset remains a highly inverse significant t-value (−5.5165), while the p-value is (0.000).
TABLE 2 | OLS regression.
[image: Table 2]The inverse significance of intangible assets reflects that it inversely determines the level of environmental sustainability. Intangible assets reflect the corporate innovation activities of a firm. However, intangible assets remain inversely correlated with environmental sustainability in the underlying sample. The managerial stock incentives as a moderating variable with corporate innovation investment negatively determine the level of environmental sustainability. In addition to these key variables, leverage, total asset, total debt, and return on asset (ROA) remain statistically insignificant. The R-squared of the estimated model remains (0.7586), indicating our model’s explanatory power.
The incorporate variable determines a 0.75% variation in our dependent variable, which is quite significant and should be considered to strengthen the level of environmental sustainability. Finally, the Durbin–Watson statistic is within the threshold, which signifies no such autocorrelation problem in the estimated sample. In addition to the main OLS regression results, the robustness test has been estimated to examine any significant variation. The robustness test in Table 3 reflects significant changes in significance. The corporate innovation investment, managerial stock incentives, intangible assets, return on asset, and total debt remain significant based on t-statistic and p-value. Therefore, the data empirically proved our hypothesis regarding corporate innovation investment’s impact on environmental investment.
TABLE 3 | Robustness test.
[image: Table 3]DISCUSSION AND CONCLUSION
In this study, we mainly focused on oil- and gas-based companies in the United States of America from 2009 to 2019 as a research sample and empirically examined the impact of corporate innovation investment on environmental sustainability. Statistical results reflected a significant positive relationship between corporate innovation investment and environmental sustainability in USA-based companies. The positive inclusion of intangible assets leads to motivation in innovation that enhances the context of environmental sustainability (Ahmad and Zheng 2021; Ali et al., 2021; Ma and Qamruzzaman, 2022). There could be possible potential determinants that can increase the level of intangible assets, and corporate social responsibility is a potential factor. CSR information disclosure establishes a strong relationship between the stakeholders which can regularly associate with the company’s exposures (Ullah and Sun, 2021). This will not only establish a strong association, but stakeholders will also come to know about the actual operating conditions of the companies. These activities develop the information transparency level and improve corporate reputation among the donors and investors, which will increase corporate innovation funds (Caputo et al., 2021).
Well-reputed and international organizations found consistency in CSR information disclosure by investing money for corporate innovation, achieving sustainable development goals, and establishing a positive social role. Local organizations also need to play an exemplary role that will meet their social and financial objectives and provide a positive example for the security market. The managerial stock incentive is significant and moderates the relationship between corporate innovation investment and environmental sustainability. When formulating an innovation strategy or policy, enterprises should not only fully consider their management stock mechanism but also design the contract according to the innovation level of the enterprise to determine the level of managerial incentive.
The findings of this study are important and contribute a significant role to the existing research system. This study provides insight regarding the significant role of corporate innovation, which establishes a way forward to environmental sustainability. This study expanded the context of corporate innovation investment, which means a significant improvement in firms’ incentives to innovate can enhance the level of environmental sustainability as such type of social activities establishes a high level of corporate reputation among the investors and can mitigate the problems of financial constraints, which leads toward allocation of funds for achieving sustainable development goals, especially environmental sustainability. Moreover, the managerial stock incentive is conducive to reducing agency costs and improving information disclosure, thus strengthening the positive relationship between corporate innovation investment and environmental sustainability.
LIMITATIONS AND FUTURE DIRECTIONS
This study has been conducted in the context of a developed economy but still has a few limitations. First, the study focused only on one country’s oil and gas sector, which can be limited in the generalizability of findings in a global world. Therefore, future studies need to incorporate the comparison of different sectors and nations, enriching the generalizability of the results and enhancing the worth of the findings. Second, the sample set of the said study considered the latest 10 years, which needs to be expanded in decades. Pre- and post-comparison for different regimes can create worthy research studies. Future studies should empirically examine other antecedents and outcomes of environmental sustainability and corporate innovation investment. Especially, the inclusion of corporate social responsibility information disclosure can enhance the worth of future studies.
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