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Abstract

:

In this study, we acknowledge that corporate environmental responsibility (CER) can be implemented in a strategic sense. Given that firms cope with their resource constraints to pursue competitive advantages, firms tend to consider CER activities as a cost they expend rather than a value they invest. This tendency determines the level of investments to develop specific technologies to deal with environmental issues. Accordingly, we conjecture that the level of CER activities (i.e., the extent to which firms engage in various environmental issues) is negatively related to environmental innovation (i.e., the extent to which firms develop environmentally-sound technologies). To test this counterintuitive idea, we sample 623 U.S. public firms between 1996 and 2010 and figure out the relationship between CER and environmental innovation. As a result, we find a trade-off between CER and environmental innovation. In addition, to elaborate the resource-enabling mechanism between CER and environmental innovation, we examine the moderation effects of slack resources (instantiated by current ratios and debt–equity ratio) and find that the moderators show a positive impact on the relationship between CER and environmental innovation. These results suggest that environmental innovation is a dedicated action firms can take for environmental issues and is not automatically derived from their prior CER activities.
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1. Introduction


The corporate environmental responsibility (CER), which refers to the process where firms take actions for environmental protection and sustainable development, has been understood as a strategic response of the firm to the social demands from the stakeholders [1,2,3]. This notion indicates that CER can be implemented to just comply with the institutional pressures rather than to voluntarily tackle environmental issues around the firm [4]. The superficially-made environmental compliance oftentimes leads to deviant behaviors, such as greenwashing [4,5], which entail additional social costs, impairing achieving the goals for sustainable development [6].



In this study, we postulate that greenwashing is not a pathological outcome, but a motivational one. In fact, as the foremost source of such environmental issue is greenhouse gases (GHGs) [7,8,9,10], technological breakthroughs to resolve the climate inconsistency have been increasingly expected [11,12], and thus environmental policies have been formed to make firms actively engaged in developing advanced technologies to effectively deal with environmental issues [13,14,15]. In other words, implementing CER can be fostered in a more fundamental sense by motivating firms to take technological approaches, called environmental innovation (EI hereafter). Then, when can firms consider technological intervention to achieve EI? In fact, scholars have largely investigated the drivers of EI in terms of external institutional pressures, such as environmental policies [15], pollution regulations [16], or international environmental standards (i.e., ISO 14000) [17,18]; or stakeholder engagement [19,20]. From these studies, we can understand that given that CER implementation of a firm is determined through ongoing interactions between the firm and its external stakeholders [19,21], the social demands from the external stakeholders can enable firms to pay attention to developing new technologies, leading to corporate innovation [19,20]. Thereupon, we may conjecture a positive relationship between CER and EI: firms which want to implement corporate environmental responsibility will tend to take technological approaches to tackle environmental issues.



However, the reality is not so straightforward [22]. According to Lee and Kim [22], corporate innovation does not linearly lead to environmental sustainability because there is a resource-allocation conflict between innovation activities and CER activities. Even though both activities jointly construct a capability to deal with environmental issues, firms cannot fully invest their resources to both activities simultaneously [22]. As such, firms are required to consider a strategic position between CER activities and innovation activities, presenting a trade-off relationship.



In prior literature, the trade-off between CER activities and environmental innovation has not been well discussed. Positing that innovative capabilities can help take actions for environmental sustainability, Lee and Kim [22] also illuminated the trade-off between CER and overall innovative activities of the firm due to resource constraints. In fact, many studies either have focused on environmental performances driven by environmental innovation [14] or have considered these activities separately [23,24,25]. While many studies found positive relationships between environmental performance and environmental innovation [2,19,20], we cannot totally ignore the possibilities that CER activities demotivate firms to develop new technologies that can resolve environmental issues.



Then, where does this research gap come from? First, the prior studies rarely disentangle environment-specific technologies from the technologies which can possibly touch upon environmental issues regardless of whether the technologies are particularly developed to address environmental issues; or they have paid attention to overall implementation of “green” innovation [20] or overall technological development [19]. That is, in prior literature, the notion of innovation is outcome-based rather than action-based. Second, the drivers for EI have been investigated from external sources. Such externality logic assumes that CER is achieved in a responsive way: once external stakeholders demand sustainability-related actions, firms consider CER. Yet, when taking a resource allocation perspective, CER can be understood as being achieved in a voluntary way: considering the internal conflict between financial valuation and environmental valuation, firms make decisions on how they implement CER and how they embody the values of sustainable development (e.g., [26]).



In this study, acknowledging that resource allocation processes are essential in effectively navigating the sustainability options between externally-driven responsibility (i.e., CER) and internally-developed capabilities (i.e., EI), we figure out how EI can be demotivated by CER. In particular, we examine the role of CER implementation by figuring out whether CER implementation can lead to environmental innovation. In addition, to examine the aspect in which resource allocation processes between responding external pressures (i.e., CER) and developing internal technological capabilities (i.e., EI) are involved, we consider a moderator which represents resource constraints: slack resources, which refer to firm resources which are possessed for its future actions [27,28]. As many studies consider, slack resources are a way to capture resource constraints or resource abundance of the firm in investigating corporate social responsibility [28,29,30]. Since slack resources can play a buffer role in environmental uncertainty [31], any risks from the CSR activities can be alleviated with slack resources. When this logic of resource allocation to the CER–EI linkage is considered, slack resources can enable firms to have more room to invest in CER and EI activities simultaneously. As a result, the trade-off between CER and EI can be weakened.



This idea is examined with a sample of 623 U.S. public firms between 1996 and 2010 by using multiple databases, such as KLD, Compustat, and the USPTO database. We define CER as firm activities to deal with any environment-related issues (such as pollution, recycling, clean energy, etc.) and capture these activities using the KLD database. EI is captured using the patent classifications of environmentally-sound technologies (EST), provided by USPTO. Then, we figure out the empirical relationship between these variables and validate the hypothetical mechanisms (i.e., resource allocation) we propose with the moderators of current ratios and debt–equity ratios.



This study can provide theoretical contributions to the literature on sustainability and environment management. First, this study specifies the relationship between CER and EI. Acknowledging that developing environmentally sound technologies calls for serious environmental commitment, we argue that what firms previously did for environment can impair the further engagement in corporate environmental responsibility through technological development. In this sense, second, this study illuminates the (de-)motivational aspects of EI by taking a resource-allocation perspective. While prior studies focus on the roles of external pressures, this study focuses on internal process in which firms are likely to engage in developing new technologies to address environmental issues. This internal aspect suggests that developing technologies can be costly under the limited resources and the social demands from the external stakeholders. If firms perceive that their CER implementation satisfies the demands from external stakeholders, they might not be likely to further engage in developing new technologies to embody the sustainability values. Third, this study empirically defines EI. While in prior studies, EI is not specified in terms of environmental concerns, this study attempts to capture technologies particularly developed to address environmental issues rather than overall technologies developed for corporate innovation. This new measure may help clearly figure out the causality between CER and EI.



This paper is organized as follows. In the next section, based on the understanding of resource allocation processes, we develop hypotheses on the relationship between CER and EI. Then, our empirical approaches to examine our hypotheses are introduced, including research settings, data, measures, and estimation models. Then, we present the research findings and discuss what we find from the empirical analyses. In the final section, we further discuss our results to provide theoretical and practical implications.




2. Theory and Hypotheses


2.1. Resource Allocation Process


Resource allocation processes have been understood as capital investments to competing opportunities [32,33,34]. As Bower [33] contended, resource allocation processes can be facilitated with decision-makers’ commitment to business projects which are defined toward funding (We interpret the term of commitment as equivalent to attention in that both represent a “feeling that guides action, not a legal obligation” [33] (p. 68)). Gilbert [34] illustrated that decision-makers’ attention to digital publishing technology lets traditional newspaper companies allocate their resources to developing the new publishing method. This suggests that what decision-makers pay attention to eventually induces fungible investments. In other words, firms’ resources are allocated by the attentional structure of the decision-makers [35,36].



Yet, because of the cognitive limitations of human beings [37,38], decision-makers cannot treat all the alternatives in their cognitive processes. This limits what decision-makers conceive as alternatives in their mind. As such, decision-makers are likely to simplify the alternatives to make the choice efficient and viable even though they can identify various alternatives [39]. Then, given such cognitively identified and simplified alternatives (or cognitive representations), they select some targets to particularly focus on among the alternatives [40,41]. To the selected targets, decision-makers commit with capital investments. As a result, firm resources are allocated according to how the decision-makers evaluate for the future values.




2.2. Corporate Environmental Responsibility and Environmental Innovation


The concept of resource allocation implies that the targets for resource allocations are pluralistic. By pluralistic, we mean that the targets can be sought simultaneously and independently. In strategizing environmental performances, there are two competing cognitive representations which can be typically found in the resource allocation processes as the pluralistic targets: technology vs. market [42]. Technological focus for the environmental performance indicates that firms allocate their resources to the activities to create new knowledge or develop their technology [43,44,45,46,47]. This leads firms to implement environmental innovation [48]. On the other hand, firms can focus on markets in which firms consider brand equity, customer relations, and market status by responding to environmental issues, or corporate environmental responsibility [49,50,51,52]. In this sense, corporate environmental responsibility includes any strategies making eco-friendly products, addressing environmental issues in the supply chains, and minimizing consuming natural resources [53,54,55,56,57].



While both environmental innovation and corporate environmental responsibility are, respectively, specialized and usually departmentalized within the firm [2,19,20], because of the limited resources, firms cannot make full investments as each alternative requires attention. Given that there is a trade-off between the targets, the resource constraints allow decision-makers to cognitively determine the allocation scheme, based on how decision-makers evaluate each target for the firm’s overall future value [22]. Environmental innovation is expected to bring competitive advantages by making firms’ operations efficient and eco-friendly [58,59,60,61]. This expectation will make decision-makers further engage in technological development for environmental issues when the developed technologies provide economic benefits, and the commitment to environmental innovation is escalated. However, ironically, as this self-reinforcing process require more firm resources, the activities for market are to be less pursued [62,63].



This indicates that environmental innovation has a limit to growth in a firm because of resource constraints. Furthermore, as CER is continuously called for by the society [19,20,64,65], firms pay more attention to find ways to enhance environmental performance in the short run. Since technological development process is costly as firms should invest abundant resources to develop a technology, they cannot ensure the efficacy of the technology once developed, and firms should endure the time the technology is fully developed to effectively tackle environmental issues [66]. Given such risky aspects of environmental innovation, firms tend to pursue market-based resource allocation rather than technology-based resource allocation.



Moreover, cognitively, decision-makers may stop pursuing environmental innovation when they satisfy their firms’ market reputations in terms of environmental performance [67]. With the satisfaction coming from the reputation, decision-makers do not have any incentives to further develop technologies to tackle environmental issues, as such firms invest less resources to environmental innovation and pursue non-technological actions satisfying their stakeholders. Therefore, we hypothesize:



Hypothesis 1 (H1).

Firms well-implementing corporate environmental responsibility are less likely to develop environmentally-sound technologies.






2.3. Slack Resources as a Facilitator of the Environmental Innovation


After we consider the trade-off effect between corporate environmental responsibility and environmental innovation in the perspective of resource allocation, the remaining question is whether resource abundance can affect environmental innovation. More specifically, we focus on the question of whether resource abundance can alleviate the demotivation of environmental innovation driven by corporate environmental responsibility. We predict that this effect will be more pronounced when firms have a higher level of resource abundance. Specifically, we argue that the firm’s (1) slack resources and (2) free cash flows signal resource abundance of the firm and thus moderate the proposed negative relationship between corporate environmental responsibility and environmental innovation.



First, firms that have slack resources have more leeway to take long-term actions, such as technological development, while satisfying their corporate environmental responsibility. It has been understood that slack resources play a cushion role in managing resource constraints [27,28] as well as environmental uncertainty [31]. When firms have sufficient resources, they can better defend their market position and bear the costs for technological development [68,69].



Second, in a finance aspect, free cash flow endows a space for navigating between corporate environmental responsibility and environmental innovation. Free cash flow is defined to be the cash available for distribution to investors after meeting required investments in firms’ operation. Therefore, the growth in the free cash flow implies that a firm is capable of investing in various corporate activities that can potentially add value to the current intrinsic value of the firm. In this sense, a corporation’s value is known to be determined by the shape of expected future cash flow and its growth rate. We conjecture that larger free cash flow can allow firms to better navigate the limited path of environmental performance to environmental innovation, caused by resource constraints, because greater level of free cash flow reflects firms’ status of resource abundance.



Last, debt is understood as an external financing means and thus firms tend to prioritize debt financing when they consider external financing [70,71,72,73]. Given this, as a financial source, debt can provide a pool for firm growth [72,73]. For technological innovation, however, it has been understood that debt financing is not beneficial due to the uncertainty from any efforts for innovation (i.e., R&D investments) [74,75]. This indicates that debt financing itself cannot bring any motivation for environmental innovation. While we acknowledge such negative relations between debt financing and technological innovation, we posit that firms can strategically use the debt financing method to make competitive advantages of the market. According to Thakor and Lo [76], firms are likely to increase their investments for innovations to mitigate the systematic risk when they face intense industrial competition. Na [77] examined how innovative firms tend to consider debt financing in competitive environments. From these studies, we contend that debt financing, by increasing cash holdings [78], can be used to facilitate the implementation of corporate environmental responsibility through environmental innovation.



Based on our discussion, we predict that resource abundance has an environmental-innovation-improving moderation effect. Hence, we predict:



Hypothesis 2 (H2).

Resource abundance positively moderates the negative relationship between corporate environmental responsibility and environmental innovation.







3. Methods


3.1. Data Collection and The Sample


To examine our hypotheses, we employ multiple databases, such as Compustat, KLD, and USPTO patent database. First, we started sampling from the MSCI ESG database for variables to assess corporate environmental responsibility. That is, we identified all public firms whose corporate environmental responsibility were evaluated by MSCI ESG. Second, we collected patent data of each firm from the USPTO database to operationally define the intellectual capital, more specifically, environment-friendly patents. Then, to consider other firm-specific characteristics, we added the sample firms’ financial and accounting information which was extracted from Standard & Poor’s Compustat database. This sampling procedure yielded 5047 firm-year observations with 623 firms spanning from 1996 to 2010 after integrating all the databases and considering the data availability across such diverse databases.




3.2. Measures


3.2.1. Dependent Variable


To capture environmental innovation, we considered how firms created and developed their intellectual capital regarding environment over time [79]. In particular, we consider environmentally-friendly patents as the artifact of environmental innovation. As USPTO defines the Environmentally Sound Technology (EST) in terms of technological classifications (http://www.uspto.gov/web/patents/classification/international/est_concordance.htm, accessed on 10 June 2022), we identified ESTs among the patents our sample firms had filed to the USPTO. Specifically, the USPTO discerns the ESTs in the areas of (a) alternative energy production, (b) energy conservation, (c) environmentally friendly farming, (d) environmental purification, protection, or remediation, and (e) regulation, design, or education. Using the patent classifications in these areas, we extracted the information of the patents. Then, we computed the proportions of EST classifications in the whole list of patent classifications in the patents of the given firm at each year and then employed a five-year time window to aggregate the EST proportions. Since the variable has a skewed distribution, we considered the log-transformed variable as our focal dependent variable.




3.2.2. Independent Variable


The independent variable is corporate environmental responsibility, which is understood as “the degree to which a firm ensures that environmental concerns that arise either out of its business operations or otherwise are addressed” [80] (p. 1256). This indicates how much firms are aware of environmental issues around them and deal with them [81]. In this study, corporate environmental responsibility is measured using the MSCI ESG database. According to the MSCI ESG guidelines, the environmental strength refers to the extent to which a firm takes an action addressing environmental issues in a given year. Out of seven categories, we chose five of them which clearly represent pollution-control activities, such as (1) environmentally beneficial products and services, (2) pollution prevention, (3) recycling, (4) clean energy, and (5) property, plant, and equipment, all of which were coded as dichotomous variables. We summed up the 0/1 variables across the categories to construct positive environmental performance of the given firm at each year. The environmental concern is defined as the extent to which a firm is involved in the activities which can exacerbate environmental issues. From the MSCI data, we chose the following five aspects to evaluate each firm’s negative activities, such as (1) hazardous waste, (2) ozone depleting chemicals, (3) substantial emissions, (4) agricultural chemicals, and (5) climate change. We also summed up the binary codes of the given firm by year to measure negative environmental performance. To capture corporate environmental responsibility as a firm’s orientation toward environmental issues, we cumulated these two continuous measures of environmental strength and environmental concerns, respectively, in a five-year window. Then, we subtracted the environmental concerns from the environmental strengths to measure corporate environmental responsibility.




3.2.3. Moderators


The moderators for this study are slack resources, free cash flow, and financial leverage. The variable of slack resources was measured using current ratio and financial leverage [27,31]. Current ratio was measured by separating current assets with current liabilities. Financial leverage was measured by the addition of long-term debt and short-term debt, and then dividing the total assets of the firm. Free cash flow of a firm was measured by subtracting the changes in working capital and capital expenditures from net incomes adjusted by depreciation and amortization [82].




3.2.4. Control Variables


To deal with unobserved heterogeneity with respect to environmental innovation, we considered various control variables, such as industry-adjusted ROA, firm size, marketing intensity, R&D intensity, corporate social responsibility, and technological competency [2,19,20]. For industry-adjusted ROA, we first measured the ratio of net incomes to total assets in each firm and aggregated the ROA values by the three-digit SIC codes, which yielded the industry-level ROA. Then, we subtracted the industry-level ROA from the firm-level ROA to compute industry-adjusted ROA. Firm’s size was measured with the dollar amount of total assets of the firm. Marketing intensity was measured with the ratio of selling, general, and administrative expenditures (i.e., SG&A) to sales. R&D intensity was measured by R&D expenditures divided by total assets. Corporate social responsibility was considered as a control variable to capture the overall level of the given firm’s engagement in the corporate social responsibility. By using the scores of MSCI ESG, we summed up all the scores of strengths and concerns across the categories except the category of Environment, respectively, in a five-year time window. Then, we computed corporate social responsibility as the value difference between the strengths and the concerns. Technological competency was measured with the number of patents which had been filed to the USPTO. To deal with the skewness of the variable, we took a logarithm of the variable.



Table 1 presents the descriptive statistics of the focal variables we used in this study.





3.3. Estimation Model


From the results of the Hausman test [83], we used a firm and year fixed-effect model to test our hypotheses proposing the relationships between corporate environmental responsibility and environmental innovation (χ2 = 69.21; p < 0.000). The independent variables, moderators, and control variables were introduced into the estimation models as one-year lagged variables.





4. Result


4.1. Hypothesis Tests


Table 2 presents the estimations of environmental performance with respect to control variables and our hypothesized variables. In Table 2, Model 1 included only control variables. In Model 2, the independent variable, corporate environmental responsibility, was added to Model 1 to estimate environmental innovation. Models 3 through 5 include the three moderators, i.e., slack resources, free cash flow, and financial leverage in the estimation model, respectively.



Model 2 shows that corporate environmental responsibility has a significant and negative effect on environmental innovation (β = −0.009, p = 0.000, Model 2), implying that a firm with active involvement in corporate environmental responsibility has a lower level of commitment to environmental innovation. This support Hypothesis 1.



Meanwhile, Models 3 through 5 show that the interaction effects of slack resources (β = 0.006, p = 0.001, Model 3), free cash flow (β = 0.0001, p = 0.077, Model 4), and financial leverage (β = 0.093, p = 0.033, Model 5) turn out positive. All these positive interaction effects reveal that the trade-off between corporate environmental responsibility and environmental innovation can be alleviated when firms are recourse-wise abundant. Thus, Hypothesis 2 is also supported.




4.2. Further Analyses


We explore whether our main finding is influenced by contingencies. First, we considered economic recessions. As the financial resources in the capital market rest on the macroeconomic situations, we remove any data points which describe economic recessions of the dot-com bubbles (2000–2001) and the subprime mortgage crises (2008–2009) and re-run our estimation models. The results show consistency if we removed all the recession-embedded data. Second, we also consider the institutional pressure to affect the motivation of corporate environmental responsibility. Considering our data’s timeframe (1996 and 2010), we consider the Kyoto Protocol, which is an international treaty to cope with any environmental risk from greenhouse gas emissions. The Kyoto Protocol, which was adopted in 1997, was globally enforced in 2005. Thus, we test whether such institutional pressures influence the trade-off relationship between corporate environmental responsibility and environmental innovation. For this, we create a dummy variable discerning two groups of strong and weak corporate environmental responsibility considering the above and below median levels of corporate environmental responsibility. Additionally, we create a dummy variable discerning the data of post-2005 and prior to 2005. Then, we figure out whether the difference-in-difference of these two categorical variables (which is equivalent to the interaction term between the two) turns out significant in our estimation model of environmental innovation. A statistically significant difference-in-difference shows that the relationship between corporate environmental responsibility and environmental innovation can be influenced by the institutional pressure and thus out findings might be biased. Yet, our tests on difference-in-difference show nonsignificant effects of the difference-in-difference (β = 0.025, p = 0.330), which attests that the institutional pressure cannot affect the trade-off between corporate environmental responsibility and environmental innovation.



Third, while we consider the conventional duration from ideation to filing a patent as 5 years, we need to acknowledge that the time window of 5 years in measuring the variables can be arbitrary. To avoid such possible measurement biases derived from the time window, we remeasured CER and EI in 3- and 4-year time windows, respectively, and re-ran our estimation models. The results were found to be consistent with our original ones.





5. Discussion


This study attempts to demonstrate that CER and EI are separate, independent, but interrelated through a resource-allocation mechanism. Specifically, our findings present a negative relationship between CER and environmental innovation. The findings from our study support the literature of firm’s investment decision-making under resource-based view with its attention to the focal area of businesses [62,63]. Consistent with the literature, when deciding where to allocate its resources, firms choose to focus on one area over another. Specifically, we could confirm that a firm decides whether to invest in innovative technological advances or to better position itself with a market-relevant view of environmental performance. The empirical results of this study on the moderating effect of proxy variables that capture the level of resource abundance also support the existing literature that firms’ capital allocation decision can be better dealt with under the financial condition that guarantees the availability of cash for firms’ investment purposes [68,69].



In addition, this study further contributes to the literature by testing resource allocation perspective and the impact of resource abundance under the novel context of corporate approaches to issues. When focal areas share a common basis, such as firm’s environment-concerning decisions, how firms’ resources are allocated could be directly examined since decisions to allocate its resources belong to the same corporate investment criteria, corporate environmental contribution. In addition, we could also confirm that the firm may sacrifice long-term value-creation that can be achieved through technological innovation in pursuit of the immediate improvement of feedback that can be derived from market-based environmental engagement.



Finally, this study adds value to the extant literature on the antecedents of corporate social responsibility. We could identify CSR-based corporate investments as the potential factor that could determine the level of CSR engagements by the firm. If a firm is pursuing enhancement of long-term CSR standing, intensive investments into R&D would be made and this might deteriorate the level of concurrent investments into CSR activities, hurting the short-term performance of CSR. This suggests that CSR-related long-term corporate investments could reinforce its CSR policy as to how it plans and executes CSR initiatives.




6. Conclusions


This study examines that corporate environmental responsibility impairs environmental innovation due to resource constraints. This trade-off can be reconciled if firms have little difficulties in attaining resources. By using the resource allocation mechanisms, we show that slack resources, free cash flow, and financial leverage can facilitate the commitment to technological development for environmental issues vis-à-vis corporate environmental responsibility. With these findings, this study presents two theoretical implications. First, this study specifies two distinctive ways to embody the value of sustainability: CER and EI. CER is a response to social demands from various stakeholders. CER, accordingly, is understood as externally-driven environmental actions. In contrast, environmental innovation is a firm action to address environmental concerns in its internal processes through technological breakthroughs. As such, EI is internally motivated. Given this distinction, second, this study maintains that the different motivations of CER and EI can be conflicting under the resource constraints within the firm, which shows a trade-off relationship between them. While technological breakthroughs are required for corporate environmental responsibility, developing technologies for environmental concerns should be internally incentivized. Without serious commitment from abundant resources, firms are not likely to engage in environmental innovation.



Along with these theoretical contributions, the findings from this study provide managerial and social implications. With respect to the managerial implication, this study can suggest guidelines to strategic resource allocation. If the managerial goal is to serve shareholders by maximizing the share value in a sustainable manner, then managers might have to strategically allocate its capital into improving environmental innovation and market perception to preserve higher long-term valuation while maintaining competitive short-term valuation implied by the CSR–CFP link. On the other hand, when managers act and make short-sighted decisions such as focusing heavily on market-wide perception, stakeholders might perform better due diligence and prevent potential harm to long-term firm value by examining its capital allocation decisions.



This study also provides significant social implication for policy-makers. Ever-increasing attention to ESG has led to enactment of regulations such as the ones that target low-carbon emissions as the path to net-zero or disclosure of corporate sustainability actions in their reporting. In this sense, firms will have to pursue not only financial gains but also social gains. Policies that encourage firms to contribute to the social gains could be designed and proposed. Such policies could emphasize and value firms’ efforts toward long-term technological innovation that can preserve environmental condition and benefit the society.



Our findings motivate further future research. First, decision-makers’ attention between two competing targets should be investigated. In particular, as the board of directors governs the decision-making process of the firm, the navigation between corporate environmental responsibility and environmental innovation should be further discussed in the future. The composition of directors or any other governance-related characteristics of the firm can be a factor to elaborate the underlying mechanism of the trade-off between corporate environmental responsibility and environmental innovation. This way, future study could further extend the literature on firms’ strategic decision-making.



Second, the interplay among the categories constituting corporate social responsibility should be further considered to specify the trade-off between corporate environmental responsibility and environmental innovation. In particular, by exploring underlying mechanisms between corporate environmental responsibility and environmental innovation, we can figure out various types of interplay between the two, which will expand our knowledge on environmental innovation as well as corporate environmental responsibility. Similarly, we could further investigate the impact of other categories such as community contribution or diversity policy and if there exist any trade-off between corporate decisions within each category of CSR activities. Such future study could contribute to extend the literature on determinants of CSR actions by the firm.



Last, we should consider the change in capital market toward environmental issues. By actively attending to the environmental issues in the capital markets, firms’ responses to environmental sustainability have intensified around 2021. For instance, EU’s Sustainable Finance Development Regulation (SFDR) has changed how investment managers view and evaluate their holding firms. Since they have to consider ESG risks regarding their investment decisions, respective firms are encouraged to cope with such investment rules. This capital-market-driven movement toward environmental sustainability may influence the resource-allocation perspective in dealing with environmental innovation. That is, as firms might be forced to actively react to the environmental issues in this ESG regime, environmental innovation may be considered beyond the resource constraints. Firms may prioritize technological development and transform themselves to achieve the goals of corporate environmental responsibility. Firms may not separate environmental innovation from corporate environmental responsibility. Such embedded conception of corporate environmental responsibility will be considered as future research. This study may be used for a reference frame to figure out the evolution of the landscape constituting corporate environmental responsibility in between the capital markets and the industries.
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Table 1. Descriptive statistics.
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	Variables (N = 5047)
	Mean
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10





	1. Environmental Innovation
	0.35
	0.75
	
	
	
	
	
	
	
	
	
	



	2. Corporate Environmental Responsibility
	0.29
	2.21
	0.01
	
	
	
	
	
	
	
	
	



	3. Slack Resources
	65.69
	203.94
	0.38
	−0.01
	
	
	
	
	
	
	
	



	4. Free Cash Flow
	0.22
	0.18
	−0.06
	0.09
	−0.16
	
	
	
	
	
	
	



	5. Financial Leverage
	0.04
	0.06
	0.10
	−0.05
	−0.10
	0.28
	
	
	
	
	
	



	6. Industry-adjusted ROA
	−0.32
	2.28
	0.08
	0.00
	−0.05
	0.21
	0.10
	
	
	
	
	



	7. Firm size
	2.03
	1.88
	0.54
	−0.04
	0.19
	0.06
	0.30
	0.19
	
	
	
	



	8. Marketing intensity
	2.26
	1.93
	−0.12
	−0.06
	−0.18
	0.04
	0.30
	0.01
	0.02
	
	
	



	9. R&D intensity
	−0.05
	3.15
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	0.01
	0.00
	
	



	10. Corporate Social Responsibility
	2.77
	11.30
	0.28
	0.01
	0.51
	−0.02
	−0.01
	0.04
	0.21
	−0.10
	0.00
	



	11. Technological competency
	−0.84
	4.27
	−0.18
	−0.01
	−0.27
	0.24
	0.15
	0.34
	−0.02
	0.14
	0.00
	−0.15
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Table 2. Fixed-effects estimations of environmental innovation with respect to corporate environmental responsibility.
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	Model 1
	Model 2
	Model 3
	Model 4
	Model 5





	Intercept
	−0.1146 **
	−0.1072 **
	−0.1066 **
	−0.1072 **
	−0.1091 **



	
	(0.0358)
	(0.0358)
	(0.0357)
	(0.0358)
	(0.0358)



	Adjusted ROA
	0.0009
	0.0009
	0.0009
	0.0009
	0.0009



	
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)



	Firm size
	0.0005 ***
	0.0004 ***
	0.0004 ***
	0.0004 ***
	0.0004 ***



	
	(0.0001)
	(0.0001)
	(0.0001)
	(0.0001)
	(0.0001)



	Marketing Intensity
	0.2171 **
	0.2108 **
	0.2108 **
	0.2109 **
	0.2105 **



	
	(0.0815)
	(0.0814)
	(0.0813)
	(0.0813)
	(0.0813)



	R&D intensity
	−0.0903
	−0.1066
	−0.1210
	−0.0961
	−0.1124



	
	(0.1991)
	(0.1988)
	(0.1986)
	(0.1988)
	(0.1987)



	Corporate social responsibility
	0.0006
	0.0051
	0.0044
	0.0048
	0.0051



	
	(0.0033)
	(0.0035)
	(0.0035)
	(0.0035)
	(0.0035)



	Technological competency
	0.1185 ***
	0.1144 ***
	0.1144 ***
	0.1139 ***
	0.1146 ***



	
	(0.0066)
	(0.0066)
	(0.0066)
	(0.0067)
	(0.0066)



	Slack resources
	−0.0108 *
	−0.0106 *
	−0.0104 *
	−0.0105 *
	−0.0105 *



	
	(0.0047)
	(0.0047)
	(0.0047)
	(0.0047)
	(0.0047)



	Free cash flow
	−0.0001
	−0.0001
	−0.0001
	−0.0001
	−0.0001



	
	(0.0014)
	(0.0014)
	(0.0014)
	(0.0014)
	(0.0014)



	Financial leverage
	−0.0006
	−0.0006
	−0.0006
	−0.0001
	−0.0007



	
	(0.0006)
	(0.0006)
	(0.0006)
	(0.0007)
	(0.0006)



	Corporate environmental responsibility
	
	−0.0087 ***
	−0.0179 ***
	−0.0094 ***
	−0.0081 ***



	
	
	(0.0020)
	(0.0034)
	(0.0020)
	(0.0020)



	Corporate environmental responsibility
	
	
	0.0064 ***
	
	



	* Slack resources
	
	
	(0.0019)
	
	



	Corporate environmental responsibility
	
	
	
	0.0001 +
	



	* Free cash flow
	
	
	
	(0.0001)
	



	Corporate environmental responsibility
	
	
	
	
	0.0930 *



	* Financial leverage
	
	
	
	
	(0.0435)



	Firm dummies
	YES
	YES
	YES
	YES
	YES



	Year dummies
	YES
	YES
	YES
	YES
	YES



	Adj. R2
	0.859
	0.860
	0.860
	0.860
	0.860







The number of firm-year: 5047. The number of firms: 623. + p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001.
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