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Abstract

:

The purpose of this paper is to investigate the relationship between corporate environmental responsibility (CER) and R&D accounting treatment. Using firms listed in the Korea Stock Exchange (KSE) market between the years 2014 and 2018, this study not only investigates this relationship but also expands upon CER activities in various aspects, such as environmental performance strategy, environmental performance organization, and environmental shareholders. Furthermore, the positive association between various CER activities and R&D capitalization is significant in a highly competitive market. This relationship is robust with an alternative measure of CER activities and firm-fixed effects. This result implies that firms participating in CER activities focus on sustainable commercial success, unlike other firms.
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1. Introduction


Recently, corporate social responsibility (CSR) has become one of the most significant and common corporate trends. With mandatory annual reports, international companies such as Nike, Microsoft, and PepsiCo voluntarily publish sustainability reports, alongside their mandatory annual reports, to achieve sustainable growth. Recent research shows a positive correlation between CSR performance and its value, suggesting that the transition to CSR is more a strategic choice than an altruistic one.



There are two key theories about the relationship between CSR and corporate value: slack resources theory and good management theory. Slack theory explains that the firms choose social investment opportunities due to available or free resources, slack resources [1]. In other words, this theory suggests that there is a positive relationship between financial performance and the amount of available slack resources. Another theory is the good management theory, which suggests that management practices continuously seek better ways to improve social performances, by strengthening the relationship with important stakeholders.



With a significant increase in CSR activities since 2011, the Korea Corporate Governance Service (hereafter KCGS) provides environmental, social, and governance (hereafter ESG) scores, aiming to obtain insightful views on corporate governance and socially responsible management practices. This ESG evaluation model is in accordance with international standards such as the principles of the Organization for Economic Cooperation and Development (OECD) regarding corporate governance and ISO26000, but it also reflects legal and managerial settings in South Korea.



The motivations of CSR activities are debatable, and their effects are vague. CSR is a broad and abstract concept that companies should pursue through policies and decision-making, or by following policies that are aligned with the objectives and values of society [2]. At the same time, using an aggregate measure for CSR activities leads to ambiguous, inconclusive, or unintended mixed results. Firms may, to some extent, adapt their practices to the demands of society by simultaneously promoting a green image. For example, SK Hynix has decided to provide incentives to the primary partner companies that create social value [3]. However, while the previous literature on CSR supports traditional innovation, the latter might not translate into actual environmental investment [4].



Thus, this study focuses on corporate environmental responsibility (hereafter CER) distinguished from corporate social responsibility, as proposed by the World Business Council for Sustainable Development (WBCSD) [5,6]. KCGS solely provides ESG scores and E, S, and G rating scores to measure the level of sustainable management that is listed in Korea. By providing scores, it promotes sustainable growth and transparency as regards the degree to which a firm is actively engaged in developing sustainable processes, thereby maximizing corporate value. Among them, CER activities refer to environmental aspects and consist of performance management, performance reporting, and stakeholder engagement.



Prior studies have reported that CER activities are often considered to be a part, result, or spin-off of more comprehensive CSR activities [7]. However, CER activities are the set of practices carried out by firms that benefit or mitigate the negative impacts of business on the environment and that go beyond the minimum that companies are legally required to do [8]. Adequate investment in CER activities leads to more efficient processes and improve productivity [9]. In response to growing concerns about environmental sustainability, the International Finance Corporation (IFC) has established a sustainability framework and set standards for the performance of environmental responsibility. By meeting these standards, firms can effectively increase their competitive advantage and develop opportunities for growth and development [10].



It is important to understand the impact of CER activities on the accounting information that impacts a firm’s operation. When a firm improves its CER activities, the information asymmetry between shareholders and management is reduced by improved accounting information [11]. An enhanced information environment and increased monitoring of management should result in enhanced innovation for achieving the sustainability of a firm.



In the pursuit of innovation, firms are aware of the impact of environmental activities and increasingly motivated by environmental concerns [12]. R&D investments and improvements in a company’s innovative capacity are important drivers of eco-innovations that make firms economically successful [13]. Environmental innovation through R&D is one of the means for future growth, the development of which can improve and expand firms’ operations [14], thereby gaining a competitive advantage.



There are two accounting treatments regarding R&D: expensing and capitalizing. Capitalizing on R&D expenditures conveys the information about the success of the projects to the market, which in turn affects investors’ beliefs about R&D future payoffs. In addition, it is more informative than expensed R&D, due to the requirement of reasonable future estimation [15]. R&D capitalization also makes it more likely that managers will provide a rationalization for their beliefs about future benefits [16].



In this study, we examined the correlation between CER activities on the capitalization of R&D expenditures using a sample of 2909 firm-year observations from South Korea firms between 2014 and 2018. The results of this study indicate that firms participating in CER activities likely capitalize on R&D expenditures, with a strong belief in future opportunities for commercial success [17], which supports the first hypothesis. This relationship is more pronounced in a highly competitive market, implying that CER activities may act as additional product differentiators [18], gaining competitive advantage in the market. This is in alignment with the second hypothesis.



This study makes several distinctive contributions. First, the existing literature has primarily focused on overall CER activities but paid less attention to CER activities in detail, due to a lack of availability of specific data. However, our study extends the CER literature by distinguishing between overall and specific CER activities. At the same time, this study adds to the latest literature on CER activities, competitive markets, and R&D accounting choices. Whereas the data on CER activities used in most of the prior studies are quantified at each researcher’s discretion, the data used in this study are internal data, scored accurately by KCGS.



Second, managers are responsible for the allocation of the limited resources of a corporation and need a thorough understanding of those resources. With these findings, managers focusing on specific CER activities, such as strategy, organization, and shareholder, can contribute to the financial performance of their company to maximize the impact of investment in CER activities.



Third, this research differs from previous studies in that it uses recent competition and focuses on a more recent time period (2014–2018), that contains the most comprehensive data provided by the KCGS.



The remainder of the paper is organized as follows: Section 2 describes the review of literature, Section 3 presents the data and method description, Section 4 presents the empirical results, and Section 5 presents the conclusion.




2. Backgrounds and Hypotheses


2.1. Corporate Environmental Responsibility (CER)


Social pressure has driven companies to a more ethical mode of operation in recent years, and many businesses now focus on environment. In 1997, the Kyoto Protocol adopted the United Nations Framework Convention on Climate Change, and since then, many financial institutions have also transitioned to more environmentally friendly investment strategies, such as the principle for responsible investment (PRI), which emphasize corporate responsibility by considering non-financial risks such as environmental effects when making investments. These firms have therefore both amplified the importance of environmental impact when considering the corporate sustainability of a company and highlighted its function as a strategy for growth.



In line with the worldwide trends, the KCGS began publishing codes of best practice for sustainable operation, in order to raise awareness and encourage the practice of social responsibility in South Korea, and on 1 October 2010, the Korea Exchange introduced its environmentally responsible investment index, called Social Responsible Index-Eco (KRX SRI-ECO). The following year, the KCGS went a step further, introducing environmental scores. Environmental responsibility encourages sustainable growth through planning, engaging with stakeholders, proper execution, competent management, and transparent reporting of the performance of the company. The index exists in order to make the environmental practices of companies transparent to investors, which has the effect of improving corporate performance and value by encouraging sustainable operations.



According to the KCGS, CER activities present the future direction of environmental management, toward which Korean companies should aim, as environmental issues become key factors to business sustainability. CER activities are to raise awareness of environmental management, improve corporate governance, increase corporate value, and establish sustainable management strategies [19]. Environmentally responsible behaviors promote the protection of the environment, sustainable development, the efficient use of natural resources, and waste and pollution management. CER activities require firms to mitigate the negative impacts on the environment beyond what is legally required.



Prior studies have found that CER activities have a significant effect on firm performance [20,21,22]. Suganthi [20] stresses the importance of adopting green practices within the organization and implementing CSR initiatives among stakeholders to improve performance. Moreover, protecting the environment is most important among all stakeholders in today’s globalized economy. Using data of European listed firms, Orazalin and Baydauletov [21] indicate that firms with effective CSR are more involved in corporate environmental performance. In addition, firms with female directors on the board exhibit better environmental performance. Zeng et al. [22] study the impact of corporate environmental responsibility on investment efficiency using a Chinese listed company from 2011 to 2016. They show that corporate environmental responsibility significantly affects investment efficiency, and this relationship improves with a good institutional environment.




2.2. Prior Research on R&D Accounting Treatment


South Korea adopted the International Financial Reporting Standards (IFRS) in 2011. According to paragraph 10 of K-IFRS 1038 Intangible assets 57, research and development (R&D) accounting is faced with a dichotomous choice between capitalizing and expensing in the development phase, provided the appropriate conditions are met. The conditions are as follows: (1) technical feasibility of completing the development; (2) the intention to complete the development; (3) the pattern of future economic benefits or the usefulness for internal use; (4) the availability of adequate technical and financial resources to complete the development; and (5) the capability to measure development expenditure separately and reliably [23]. Considerable flexibility is left to the managers, even though these requirements for the capitalization R&D are clear. For example, the probability of the technical feasibility of completing the development and the intention to complete development depend on an estimation, which is subject to managerial incentives. Therefore, managers may abuse this discretion to hide poor performance and inflate income [14], in an attempt to inflate the value of the firm.



Outside of Korea, capitalization has been implemented in certain circumstances. For example, in the U.S. all R&D expenditures are expensed immediately with the exception of software companies [24,25]. Internationally, IAS No. 38 requires all research costs to be expensed, while firms are to capitalize on development costs after reaching technical and commercial feasibility [26], though this was not officially required. In August 2001, FASB suggested that information about intangibles be reported in financial statements in order to improve information quality [27].



In answering the IASB’s request for more research on intangibles, Ciftci and Zhou [28] investigate the association between intangible-intensive firms and the value relevance of financial information improvement. Consistent with the belief that R&D capitalization serves as a signal, Healy et al. [29], using data from 500 firms over 32 years, suggest that capitalizing R&D is more highly correlated with economic returns and values than expensing it. Padgett and Galan [30] show that R&D intensity affects CSR positively, suggesting that R&D is considered as a form of investment that leads to product and process innovation. They suggest that the effect of R&D intensity on CSR is significant and positive in manufacturing industries. Furthermore, using a sample of Israeli high-technology and science-based firms, Chen et al. [31] find that R&D capitalization is highly significant in relation to stock prices and enhances the relevance of voluntary disclosures. Using firms in South Korea, Lee [32] suggests that the firms in the biotech industry tend to maintain a constant level of R&D capitalization. This may be driven by the motivation of earnings management, as R&D has a direct impact on the increase of profitability and value, implying that the capitalization of R&D provides more information about future earnings.



Among the two accounting choices of R&D, capitalizing or expensing, these findings support the argument that R&D capitalization plays a positive role in conveying relevant information that helps financial statement users make decisions. Outlaying the capitalization of R&D expenditures on the Statement of Financial Position, instead of expensing it on the Income Statement, results in an instant increase of profit and market-value boosting. Therefore, the firms that choose R&D capitalization anticipate future sustainable success.



However, R&D capitalization is not always informative, because many aspects of R&D, such as technical feasibility, are unobservable and difficult to forecast. Moreover, managers are often uncertain when it comes to the success and future benefits of specific R&D expenditures. Addressing such uncertainties is left to the managers’ discretion, which allows for the possibility of earnings manipulation. There are a number of studies that support this view. Percy [33] finds that managers in firms with information asymmetry and agency costs are likely to capitalize on R&D expenditures. In the same vein, Markarian et al. [34] report that Italian listed companies opportunistically capitalize on R&D expenditures in order to smooth earnings.




2.3. Hypothesis Development


CER activities are the set of practices by firms that benefit or mitigate the negative impacts of business on the environment. Adequate investment in CER activities is associated with various aspects of firm performances: it leads to more efficient processes and productivity, encourages innovation, improves morale, and promotes the efficient use of resources [9]. It also strengthens sustainable management and decreases uncertainty in future cash flows [35].



Achieving an environmentally competitive advantage over other competitors in the market, R&D can be a major strategic tool, resulting in environmental innovation. The subject of countless studies, investment in R&D is the core activity for a firm’s sustainable growth and a primary force in the creation of firm value. When it comes to R&D, managers have a dichotomous choice between capitalizing and expensing in the development phase, each of which features completely different investment decision processes, motivations, and impacts on financial statements.



R&D capitalization is more informative than expensing because it requires future benefit estimation [15]. R&D capitalization is also believed to offer a competitive advantage through improvements of the firm in the long run [36]. The decision to capitalize on R&D has multiple implications, one of which may be that managers are likely to convey their beliefs about possible future outcomes arising from the R&D activities [16].



In line with the study of McWilliams and Siegel [36], it is inferred that CSR and R&D intensity are positively correlated, due to product and process innovation. For instance, various firms make an effort to minimize waste and pollution by adopting new environmental-friendly management systems and processes. Such innovation can be achieved through R&D investment. Despite the dichotomous accounting choice of R&D, its capitalization is based on a strong belief in future opportunities for commercial success. Thus, in this study, we attempt to examine the relationship between CER activities and R&D capitalization. The first hypothesis is as follows:

Hypothesis 1.

There is a positive correlation between CER activities and R&D capitalization.







The second hypothesis expands the first hypothesis and analyzes the correlation between firms participating in CER activities and R&D capitalization. Economic theory assumes that managers of product market competition disciplines are averse to risk and effort [37,38]. The competition also thins profit margins, thus limiting the amount of resources managers can divert for their own interests, which means competition may be considered to be an external control device.



The level of market competition affects the managerial decisions of firms and is, therefore, an important determinant of firm profitability [39]. When competition acts as a disciplinary mechanism, managerial slack may be reduced. When competition increases, managers are implicitly motivated to work harder, as competitors make firms better informed and more capable of evaluating the actions of managers [38]. In a highly competitive market, managers need to differentiate their products from those of competitors. Sheikh [40] shows that CEOs managing investments chose to increase their investment in innovation when companies were in a competitive market.



By investing in CER activities, firms differentiate themselves from competitors, thereby attaining greater market shares. Fisman et al. [41] find that firms in highly competitive markets are more likely to invest in CER activities than those in uncompetitive markets because when the competition is high, advantages are more pronounced [42,43]. Therefore, the competition gives firms that engage in CER activities a competitive advantage [44], and in highly competitive industries, managers must gain that advantage in order to increase firm value and secure their position.



On the other hand, some studies have found that high levels of competition force managers to prioritize short-term gains and projects with positive net present values in order to increase shareholder returns [45]. Also, Siegel and Vitaliano [43], from a more theoretical perspective, argue that in a market in which competition is perfectly balanced, all firms would equally invest in CSR, canceling out any advantage otherwise gained.



Regardless, it is clear that the market has a significant impact on the relationship between CER activities and capitalization on R&D expenditures, which brings us to our next hypothesis.



Hypothesis 2.

The degree of product market competition influences the relationship between CER activities and R&D capitalization.







3. Research Design and Sample Description


3.1. Corporate Environmental Responsibility (CER)


This study focuses primarily on CER activities, which account for the environmental management of a company as a key factor in its long-term sustainability. The KCGS provides an environmental score and encourages interest in sustainability by not only evaluating, but also recommending firms that engage in socially responsible practices.



CER activities evaluate the degree to which firms are environmentally engaged at various levels, in order to achieve corporate sustainability and to maximize corporate value. In other words, CER activities evaluate whether a firm establishes an environmental-friendly production system, such as a gas emission control system, while strengthening the environmental capabilities of its supply chain to maximize firm value.



The major evaluation criteria of CER activities are environmental performance strategy (E1), performance organization (E2), and shareholders (E3). The evaluation model has been independently developed by the KCGS, aligned not only with international standards such as OECD principles on corporate governance and ISO2000, but also with legal and management circumstances in Korea. In the course of the evaluation, more than 900 raw data are collected per company, such as corporate disclosure (for example, business reports, sustainability reports, and websites), materials from regulatory bodies and municipalities, and media coverage.



The details of each score are as follows. An environmental performance strategy evaluates whether or not a firm’s environmental strategy is in harmony with the company’s basic management strategies and policies. Its major indicators are (1) environmental-friendly strategies and policies and (2) investment in the environment. It is a detailed evaluation of the firm’s plan, fulfillment, and sustaining investment ratio.



Environmental performance organization evaluates the degree to which firms have established an organization to implement environmental management systems and activities and whether or not those activities are advised by its board of directors. Its major evaluation areas are (1) a review of environmental management activities by the board of directors, (2) environmental organization, which accounts for both enterprise decision-making organization and actual working organization, and (3) environmental education.



The environmental shareholder index evaluates the degree to which firms disclose environmental information as a means of communication that reflects the opinion of shareholders. The major indicators are (1) communication programs with stakeholders, (2) environmental information disclosure, (3) the firm’s support and cooperation in local environmental conservation activities, and (4) the membership of an international initiative.



This study considers each of the aforementioned CER activity indicators, based on the highly detailed data provided by the KCGS. In addition, each CER activity has a full score, based on the criteria given by the guidelines mentioned above.




3.2. Product Market Competition


In this study, the Herfindahl–Hirschman Index (HHI) is used to measure the level of competitiveness of the market. The HHI measure is commonly used in research to explain the competitive structure and market concentration among firms in a specific group. In a study by Sutton [46], HHI is used to measure the degree of competition, and it is widely used in studies of finance [47].



In this study, the HHI, calculated as the sum of squared market shares, is used to measure market competition, through the following model:


  H H I =   ∑   i = 1  I   s  i j t     2   



(1)




where Sijt equals the market share of firm i in industry j in year t.



To measure competition, the market share for each firm, relative to the total net sales of firms across its industry, is calculated. These values are then square rooted and added together for each industry, according to the SIC classification code. HHI values and market competition are negatively correlated.




3.3. Empirical Models


To test Hypothesis 1, we analyze the correlation between CER activities and R&D capitalization, including several control variables in the following model to eliminate any spurious effects. R&D capitalization is calculated as the asset-counted R&D expenditures divided by the total assets [48].


      A R N  D t      =  β 0  +  β 1  E 1 ~  3 t  +  β 2  S I Z  E t  +  β 3  R O  A t  +  β 4  M K  T t  +  β 5  L O S  S t         +  β 7  O C  F t  +  β 6  G R O W T  H t  +  β 7  I N V R E  C t  + I N D   d u m m y + Y R   d u m m y + ε      



(2)




where ARND = A dummy variable equal to 1 if the capitalized R&D divided by the total assets is higher than the mean; E1 = Environmental performance strategy score; E2 = Environmental performance organization score; E3 = Environmental stakeholder score; SIZE = Ln(total assets); ROA = Net income/total assets; MKT = 1 if listed in Kosdaq, 0 otherwise; LOSS = 1 for a company with losses, and 0 otherwise; OCF = Operating cash flow/total assets; INVREC = Plant, property, and equipment (except land and construction in the process) divided by the total assets.



ARND is a dummy variable equal to 1 if the capitalized R&D divided by the total assets is lower than the mean. Otherwise, it is coded as 0. Though the categorization may be arbitrary, this study focuses on meaningful qualitative differences between the groups rather than analyzing the linear relationship between corporate environmental responsibility and the capitalized R&D amount.



Based on the relevant literature, control variables such as firm size and financial leverage are used. By doing so, the possible omitted variable bias is presumably minimized. One of the control variables used in the model is SIZE, representing firm size, calculated as the natural log of total assets. ROA and LOSS are also included to control the firms’ performance and risk, respectively. To control the volatility by industry and year, industry dummy is included. At the same time, the year dummy is included to manage the volatility caused by specific economic conditions within a particular year.




3.4. Sample Selection


The study includes all companies listed in the Korea Stock Exchange (KSE) with accounts closing in December from 2014 to 2018 as the initial sample. Data on scores of CER activities are purchased from the Korea Corporate Governance Service (KCGS), the sole provider. Moreover, in the initial sample, the firms with a business combination are excluded. The acquirer recognizes the intangible assets at the date of acquisition, irrespective of whether the acquiree recognized the assets or expenses before business combination. In other words, even if the acquiree recognized R&D expenditure as an expense, the acquirer recognizes it as an asset.



The financial data is collected from the FnGuide database, and CER indexes are obtained from the Korea Corporate Governance Service (KCGS). Firms with inexistent or incomplete financial data and firms in the financial industry are eliminated. In addition, the top and bottom 1% of independent and dependent variables are winsorized in order to minimize the effect of outliers. Panel A of Table 1 shows the sample selection process, with 2909 firm-year observations, and panel B shows the industry distribution of the sample.





4. Empirical Results


4.1. Descriptive Statistics


Table 2 presents the result of descriptive statistics for the variables used in this paper. The mean (median) values for ARND, E1, E2, and E3 are 0.467 (0.591), 0.427 (0.500), and 0.293 (0.200), respectively. The descriptive statistics for those variables shows that the average score for environmental performance strategy is 46, while the environmental performance organization score is 42 and the stakeholder score is 29.



Table 3 presents the correlation matrix of the variables used in this research. E1, the environmental performance, E2, the environmental organization, and E3, the environmental stakeholders, are positively related to R&D capitalization. Significant positive correlations are seen between E1 and E2 and R&D capitalization (ARND), but there is no significant correlation between E3 and R&D capitalization.




4.2. Regression Results


In view of the possibility that residual data are not equally shared or that a correlation between the groups of residual data exists, firm-fixed effects are included in the regression model. The standard deviations, showing the time-series and cross-sectional correlations of the sample, predict the individual outcomes more accurately. Then, empirically-sound results are produced. Table 4 shows the result of fixed effects, suggesting a correlation between CER activities and R&D capitalization, and this relationship is sustained in a highly competitive market.



Table 4 is the result of the fixed effects, with results that are similar to the main result. This suggests a correlation between CER activities and R&D capitalization, a relationship that is sustained in highly competitive markets, even when robustness is controlled. Table 4 also reports the result of Hypothesis 1 based on the estimation in Equation (2). Hypothesis 1 proposes that CER activities positively affect R&D capitalization. E1, E2, and E3 represent the environmental performance strategy, environmental performance organizations, and environmental performance shareholders, respectively.



As predicted, the result shows that the coefficient of E1 is 0.032, which is positive and statistically significant. E1 stands for the environmental performance strategy score, and this result indicates that firms that have an environmental strategy in harmony with their basic management strategies and policies based on the willingness of top management are likely engaged in R&D capitalization.



Table 4 also presents the coefficients of E2 and E3 as 0.052 and 0.055, respectively, and they are statistically significant at the 1% level. E2 stands for the environmental performance organization score. Its score indicates that firms are likely to set up an organization to implement environmental management systems and activities by the board of directors, decision-making organizations in environmental issues, and actual working organization, and that these firms are likely to capitalize on R&D expenditures. E3, the environmental shareholder score, is also positively correlated with R&D capitalization. It indicates that firms likely to disclose information on the environment, as a means of communicating environmental issues and reflecting the opinion of shareholders, capitalize on R&D expenditures.



These findings are consistent with the first hypothesis, suggesting that firms involved in CER activities in various areas, such as strategy, organization, and shareholders, are likely to capitalize on R&D expenditures. Each score evaluates CER activities in different aspects, and the aforementioned result supports Hypothesis 1. Overall, disclosing information on companies working to improve environmental management shows that capitalizing R&D expenditures have a positive impact on firm value. For example, many firms are now voluntarily agreeing to make efforts to minimize waste and pollution by adopting new environmentally-friendly management systems, and those systems include process and product innovation. To make the process more effective, investment in R&D is necessary. Capitalizing R&D carries the information that leads to the success of the projects, which in turn affects investors’ beliefs about R&D future payoffs [17]. Therefore, firms with CER activities and value-added activities are prone to capitalize on R&D expenditure in order to enhance firm value.



Examining Hypothesis 2, panel B of Table 4 shows the relationship between CER activities and R&D capitalization according to the degree of market competition. Firms are divided into two groups: high- and low-competition markets. The coefficients of E1, E2, and E3 in highly competitive markets are 0.066, 0.075, and 0.091, respectively, and are significant at the 1% level. This result suggests that firms involved in CER activities likely capitalize on R&D expenditures in a highly competitive market.



Product market competition acts as an external governance mechanism that forces managers to try and keep up with the competition. These good governance mechanisms improve oversight by external stakeholders and allow managers to work harder to meet the interests of external shareholders. Therefore, CER activities are more likely to involve R&D capitalization when managers face discipline from a competitive market.



When a market is highly competitive, firms consider CER activities as a strategy for corporate sustainability. In other words, when a market is highly competitive, CER initiatives may act as additional product differentiators, since they add value to the core product attributes [18]. For example, a firm’s strategy of lowering the gas emissions of its distribution network may serve as an additional differentiator and a potential cost saver (a modern distribution fleet of trucks uses less fuel and thus results in cost savings) [49]. Thus, high competition leads to investment in CER activities and improves the capability of technology via R&D [7].




4.3. Aggregate Measure of CER


Table 5 is the first additional analysis, using an alternative measure of CER activities based on the sum of each score provided by the KCGS. Then, the correlation between the total score of CER activities and R&D capitalization is examined.



To calculate the total score, the scores of environmental performance strategy, organization, and shareholders are added together. Panel A shows the result of the association between total CER activities and R&D capitalization. The coefficient of E, the total score of CER activities, is 0.058, which is significantly positive. This result is consistent with Hypothesis 1.



Supported by good management theory, investment in CER activities is a value-increasing investment seeking better ways to improve social performances [1]. High-level management monitoring actions coupled with a clearer information environment should result in value creation by improving decision-making and leading to financial benefits [50].



R&D is a form of investment that enhances a firm’s productivity and growth. Moreover, even though the R&D accounting decision is left to the managers, capitalizing R&D means that the project of a firm has earned technical feasibility, market feasibility, and will likely yield future benefits. Therefore, this implies that firms participating in CER activities are likely to capitalize on R&D, leading to financial benefits [51].



Panel B shows the results of Hypothesis 2 using an alternative measure of CER activities. Firms are divided into two groups, based on the level of industry competition in the market. The coefficient of ARND is 0.100 in high-competition markets and −0.001 in low-competition markets. This result implies that managers in highly competitive industries are likely to improve a firm’s performance by participating in CER activities as a strategy for sustainability and product differentiation [18]. Firms’ R&D capitalization is the key to distinguishing them from other competitors, because it means that the project has earned technical feasibility and will likely lead to benefits in the near future.





5. Conclusions


In this study, we examine the association between CER activities and R&D capitalization using data from firms-years between 2014 and 2018. CER activities refer to the efforts by companies to mitigate the negative impacts they may have on the environment. As predicted, firms engage in CER activities that affect R&D capitalization positively. CER activities are considered value-added activities that create firm value, thus enhancing the long-term value of the firm. Firms with environmental-focused efforts are likely to capitalize on R&D, which results in knowledge enhancement that leads to environment-related processes and products. For example, firms with initiatives for reducing gas emissions that invest in R&D and are likely to capitalize R&D expenditures with the technical feasibility of the project, which will lead to future benefits.



Market competitiveness is also considered in this study. In highly competitive markets, managers are incentivized to perform at a high level, and conducting CER activities allows firms to differentiate themselves from the competition. Therefore, in highly competitive markets, firms participating in CER activities tend to capitalize on R&D. These results are robust when an alternative measure of CER activities is used.



In conclusion, this study has important implications for management, namely that R&D capitalization is connected to CER activities and offers a competitive advantage for firms. Furthermore, firms should make an effort to accept their responsibilities as members of society as a whole, by looking beyond short-term profits and working instead toward building sustainable operations and relationships with stakeholders.



This study contributes to the literature in the following aspects. First, the findings of this study should make firms consider employing R&D capitalization when developing their environmental strategies, since innovation is already an environmentally friendly activity in and of itself. Innovative firms should focus, therefore, on identifying and capitalizing on opportunities to promote environmentally responsible activities in their R&D processes. Investment in CER activities is more beneficial to a firm when its managers have a comprehensive understanding of the ways in which specific types of CER activities affect financial performance within specific industries. This finding has important implications for managers who determine the allocation of resources, especially when resources are limited, in which case it may be more beneficial for managers to allocate those limited resources only to the most beneficial CER activities.



Second, this study aims to analyze, in detail, the association between CER activities and R&D capitalization. Previous studies have investigated CER activities in general, and information is hidden when using an aggregate measure of CER activities. In other words, in analyzing the association between CER activities in general and R&D capitalization, the use of total CER activities by itself is limited in that it cannot identify the differences among CER indices. To fill the gap in the previous literature, this study investigates the relationship between CER activities and R&D capitalization by using detailed measures of CER activities provided by the KCGS, such as environmental strategy, organization, and shareholders. This study provides, therefore, a detailed and intuitive analysis.



Our findings are subject to several limitations, including measurement errors regarding the level of competition. There are possible omitted variables that may have led to errors. In terms of the control variables, they are estimated coefficients with uniform size, directionality, and significance throughout the model specification, so the control variables may be correlated with the main explanatory variables. We expect future research papers to resolve these potential problems. Nevertheless, the empirical findings suggest that firms actively involved in CER activities tend to capitalize on R&D expenditures and product market competition, which acts as an external governance mechanism and may generate positive consequences for managers’ investment in the environment. We believe that the results in this study are important and provide several valuable insights into the positive effect of product market competition on the environment, especially for regulatory bodies, managements, and other outside investors.
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Table 1. Data Description.






Table 1. Data Description.





	
Panel A. Sample Selecting Process






	
Initial observations from 2014 to 2018 (excluding business combination)

	
7328




	
Less:

	




	
Firms without Environmental Index

	
3362




	
Closing fiscal year in months other than December/Financial companies

	
73




	
Companies with no financial statements and missing information

	
984




	
Final observation

	
2909




	
Panel B. Industry Distribution of the Sample




	
Industry

	
Number of Firms

	
%




	
Agriculture/Forestry/Mining/Fishing

	
24

	
0.83




	
Food/ Tobacco

	
171

	
5.88




	
Textiles/Bags/Shoes

	
113

	
3.88




	
Paper/Wood/ Pulp

	
105

	
3.61




	
Chemicals/Plastics

	
671

	
23.07




	
Non-metal

	
90

	
3.09




	
Primary metals/Metals Working in Process

	
246

	
8.46




	
Machinery/Biotech

	
694

	
23.86




	
Furniture/Other Manufactures

	
35

	
1.20




	
Electricity/Gas/Water/Waste/Environmental Clean

	
30

	
1.03




	
Construction

	
86

	
2.96




	
Wholesale/Retail

	
245

	
8.42




	
Service

	
399

	
13.72




	
Total

	
2909

	
100
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Table 2. Descriptive Statistics.






Table 2. Descriptive Statistics.





	Variables
	Mean
	STD
	Q1
	Median
	Q3





	ARND
	0.118
	0.322
	0.000
	0.000
	0.000



	E1
	0.467
	0.360
	0.000
	0.591
	0.800



	E2
	0.427
	0.316
	0.000
	0.500
	0.700



	E3
	0.293
	0.323
	0.000
	0.200
	0.600



	SIZE
	21.045
	9.667
	23.646
	24.911
	26.028



	ROA
	0.006
	0.087
	0.000
	0.008
	0.046



	MKT
	0.307
	0.461
	0.000
	0.000
	1.000



	LOSS
	0.244
	0.430
	0.000
	0.000
	0.000



	GROWTH
	0.010
	0.241
	−0.091
	0.018
	0.115



	OCF
	0.042
	0.080
	−0.001
	0.042
	0.088



	INVREC
	0.260
	0.150
	0.145
	0.241
	0.354







Notes: Variable definition: ARND = A dummy variable equal to 1 if the capitalized R&D divided by the total assets is higher than the mean; E1 = Environmental performance strategy score; E2 = Environmental performance organization score; E3 = Environmental stakeholder score; HHI = Herfindahl–Hirshman Index; SIZE = Ln(total assets); ROA = Net income/total assets; MKT = 1 if listed in Kosdaq; LOSS = 1 for a company with losses, 0 otherwise; GROWTH = (Sales-Sales in prior year)/total assets; OCF = Operating cash flow/total assets; INVREC = Plant, property, and equipment (except land and construction in progress)/total assets.
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Table 3. A Correlation Matrix.






Table 3. A Correlation Matrix.





	

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)






	
(1) ARND

	
1.000

	
0.048

	
0.055

	
0.009

	
0.032




	

	
0.004

	
0.001

	
0.594

	
0.004




	
(2) E1

	

	
1.000

	
0.865

	
0.505

	
0.130




	

	

	
<0.0001

	
<0.0001

	
<0.0001




	
(3) E2

	

	

	
1.000

	
0.582

	
0.112




	

	

	

	
<0.0001

	
<0.0001




	
(4) E3

	

	

	

	
1.000

	
0.046




	

	

	

	

	
0.008




	
(5) HHI

	

	

	

	

	
1.000




	

	

	

	

	








(1) See Table 2 for definitions of other variables.
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Table 4. Regression results, firm-fixed effect.






Table 4. Regression results, firm-fixed effect.





	
Panel A. H1




	
Variables

	
E1

	
E2

	
E3




	
Coefficient

	
t-Value

	
Coefficient

	
t-Value

	
Coefficient

	
t-Value






	
Intercept

	
0.354

	
2.83 ***

	
0.385

	
3.07 ***

	
0.469

	
3.70 ***




	
ARND

	
0.032

	
1.91 **

	
0.052

	
2.60***

	
0.055

	
2.79 ***




	
SIZE

	
−0.006

	
−1.17

	
−0.007

	
−1.46

	
−0.010

	
−2.10 **




	
ROA

	
−0.247

	
−2.19 **

	
−0.247

	
−2.19 **

	
−0.248

	
−2.17 **




	
MKT

	
−0.114

	
−5.11 ***

	
−0.114

	
−5.13 ***

	
−0.115

	
−5.16 ***




	
LOSS

	
0.002

	
0.09

	
0.001

	
0.05

	
0.000

	
0.01




	
GROWTH

	
0.001

	
0.02

	
0.001

	
0.02

	
0.001

	
0.02




	
OCF

	
−0.021

	
−0.21

	
−0.019

	
−0.20

	
−0.017

	
−0.18




	
INVREC

	
0.008

	
0.21

	
0.007

	
0.19

	
0.027

	
0.72




	
Industry Dummy

	
Included

	
Included

	
Included




	
Year Dummy

	
Included

	
Included

	
Included




	
F-value

	
13.76 ***

	
13.61 ***

	
13.56 ***




	
Adj. R2

	
0.046

	
0.047

	
0.047




	
Observations

	
2909

	
2909

	
2909




	
Panel B. H2–E1




	
Variables

	
High Competition

	
Low Competition




	
Coefficient

	
t-Value

	
Coefficient

	
t-Value




	
Intercept

	
0.221

	
1.41

	
0.211

	
1.01




	
ARND

	
0.066

	
3.02 ***

	
−0.015

	
−0.58




	
SIZE

	
−0.005

	
−0.93

	
0.005

	
0.56




	
ROA

	
−0.356

	
−2.42 **

	
−0.288

	
−1.65 *




	
MKT

	
−0.004

	
−0.14

	
−0.171

	
−5.36 ***




	
LOSS

	
−0.007

	
−0.33

	
−0.005

	
−0.18




	
GROWTH

	
0.011

	
0.25

	
−0.005

	
−0.09




	
OCF

	
0.303

	
2.41 **

	
−0.330

	
−2.19 *




	
INVREC

	
−0.029

	
−0.78

	
0.040

	
0.64




	
Industry Dummy

	
Included

	
Included




	
Year Dummy

	
Included

	
Included




	
F-value

	
5.33 ***

	
10.31 ***




	
Adj. R2

	
0.044

	
0.093




	
Observations

	
1436

	
1473




	
Panel C. H2–E2




	
Variables

	
High Competition

	
Low Competition




	
Coefficient

	
t-Value

	
Coefficient

	
t-Value




	
Intercept

	
0.224

	
1.44

	
0.269

	
1.27




	
ARND

	
0.075

	
2.88 ***

	
0.011

	
0.35




	
SIZE

	
−0.005

	
−0.94

	
−0.005

	
−0.94




	
ROA

	
−0.360

	
−2.43 **

	
−0.360

	
−2.43*




	
MKT

	
−0.005

	
−0.17

	
−0.005

	
−0.17




	
LOSS

	
−0.007

	
−0.36

	
−0.007

	
−0.36




	
GROWTH

	
0.012

	
0.27

	
0.012

	
0.27




	
OCF

	
0.304

	
2.42 ***

	
0.304

	
2.42 **




	
INVREC

	
−0.028

	
−0.77

	
−0.028

	
−0.77




	
Industry Dummy

	
Included

	
Included




	
Year Dummy

	
Included

	
Included




	
F-value

	
5.34 ***

	
5.34 ***




	
Adj. R2

	
0.043

	
0.043




	
Observations

	
1436

	
1473




	
Panel D. H2–E3




	
Variables

	
High Competition

	
Low Competition




	
Coefficient

	
t-Value

	
Coefficient

	
t-Value




	
Intercept

	
0.349

	
2.25 ***

	
0.364

	
1.67 *




	
ARND

	
0.091

	
3.77 ***

	
0.030

	
0.95




	
SIZE

	
−0.010

	
−1.76 *

	
−0.002

	
−0.24




	
ROA

	
−0.350

	
−2.35 **

	
−0.275

	
−1.58




	
MKT

	
−0.010

	
−0.37

	
−0.173

	
−5.40 ***




	
LOSS

	
−0.008

	
−0.39

	
−0.006

	
−0.23




	
GROWTH

	
0.007

	
0.15

	
−0.004

	
−0.07




	
OCF

	
0.305

	
2.43 **

	
−0.328

	
−2.19 **




	
INVREC

	
0.004

	
0.09

	
0.062

	
0.92




	
Industry Dummy

	
Included

	
Included




	
Year Dummy

	
Included

	
Included




	
F-value

	
5.31 ***

	
10.30 ***




	
Adj. R2

	
0.046

	
0.094




	
Observations

	
1436

	
1473








(1) *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. (2) See Table 2 for definitions of other variables.
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Table 5. Regression results of the association between alternative measures of CER and R&D capitalization.






Table 5. Regression results of the association between alternative measures of CER and R&D capitalization.





	
Panel A. H1




	
Variables

	
Coefficient

	
t-Value






	
Intercept

	
0.424

	
3.60 ***




	
ARND

	
0.058

	
2.67 ***




	
Controls

	
Included




	
Industry Dummy

	
Included




	
Year Dummy

	
Included




	
F-value

	
6.80 ***




	
Adj. R2

	
0.040




	
Observations

	
2909




	
Panel B. H2




	
Variables

	
High Competition

	
Low Competition




	
Coefficient

	
t-Value

	
Coefficient

	
t-Value




	
Intercept

	
0.307

	
2.17 ***

	
0.217

	
1.09




	
ARND

	
0.100

	
3.64***

	
−0.001

	
−0.03




	
Controls

	
Included

	
Included




	
Industry Dummy

	
Included

	
Included




	
Year Dummy

	
Included

	
Included




	
F-value

	
3.47 ***

	
7.60 ***




	
Adj. R2

	
0.033

	
0.078




	
Observations

	
1436

	
1473








(1) *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. (2) See Table 2 for definitions of other variables.
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