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This study aims to examine the nonlinear relationship between environmental, social and governance (ESG) and corporate financial performance (CFP) using Taiwan Stock Exchange (TSE) listed firms with ESG disclosure between 2005 and 2019. The pooled ordinary least square (OLS) regression estimation results indicate the ESG-CFP nexus is a nonlinear (inverted U-shaped pattern). Furthermore, the individual ESG pillars each have a different relationship with CFP. Both the environmental and social pillars have an inverted U-shaped relationship with CFP, whereas there is no significant relationship between the governance pillar and CFP. The concave nonlinear relationship also supports the tenets of the “too-much-of-a-good-thing” effect. This research confirms that TSE listed firms should identify the optimal ESG value (threshold point), where ESG costs and benefits balance, to maintain sustainable development and stakeholder engagement.
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INTRODUCTION
In addition to COVID-19, the greatest legal challenges for industries worldwide are the Paris Agreement, signed in 2015, and the United Nations Sustainable Development Goals. In response to the global sustainability agenda, enterprises require effective risk management that focuses on traditional financial risks and considers environmental, social and governance (ESG) risks (Hübel and Scholz, 2020). Although Taiwan is not a member of the United Nations, nor a contracting state of the United Nations Climate Convention, it is part of the global supply chain and based on the responsibilities of Earth Citizens, Taiwan’s enterprises must negotiate the potential risks of climate change, and the additional pressure to save energy and reduce emissions.
As ESG gradually establishes itself, investigation into the effect of ESG disclosure on corporate financial performance (CFP) increases, making the ESG-CFP nexus a popular research topic (Minutolo et al., 2019). Although much research has been explored on the ESG-CFP nexus in different economies, views on the ESG-CFP relationship are still contradictory. The stakeholder theory emphasizes that companies should generate returns to stakeholders from ESG investments (Behl et al., 2021). Therefore, a firm’s engagement towards a larger society through ESG concerns will reap sustainable benefits. As a result, there is a positive ESG-CFP nexus (López-Toro et al., 2021; Wong et al., 2021). On the other hand, Friedman (1970) argues that ESG causes under-allocation of resources due to agency problems, increasing additional costs for enterprises implementing ESG (Kumar et al., 2022). Consequence, the negative ESG-CFP nexus creates an unfavorable situation (Buallay et al., 2021; Jyoti & Khanna, 2021). Few studies, however, find a neutral ESG-CFP relationship (Buallay et al., 2022), suggesting that ESG does not affect CFP because the positive effects offset the negative effects.
More recently, some researcher using nonlinear modeling have found U-shaped relationships (e.g., Nuber et al., 2020; Naimy, et al., 2021), and inverted U-shaped relationships (e.g., Buallay et al., 2022; El Khoury et al., 2021). As Pierce and Aguinis (2013) contend, such inconsistent results arise because of the “too-much-of-a-good-thing (TMGT)” effect on the ESG-CFP nexus. The TMGT effect is caused by the possible negative consequences of a favorable antecedent (ESG) when its level reaches a threshold (turning point) after which the additional costs exceed the additional benefits generated (Ahmadova et al., 2022). Furthermore, the above discussion outlines the nonlinear ESG-CFP nexus, but the referenced literatures do not provide sufficient and robust evidence to prove it actually exist.
To this end, the objective of this study is twofold. First, it aims to extend the scope of earlier studies by elucidating such relationship and fill the existing literature gap by identifying whether ESG has an influence on CFP, more specifically, what are the specific impact of ESG on CFP? Second, this study further consideration while analyzing separately the effect of the ESG pillars (environmental, social and governance) on the CFP. Therefore, this paper conducts an empirical study on the ESG-CFP nexus of Taiwan Stock Exchange (TSE) listed firms from 2005 to 2019. The pooled ordinary least square (OLS) regression and fixed effects model has been utilized in this article to analyze the impact of ESG on CFP. This research further investigates the nonlinear ESG-CFP relationship for the individual ESG pillars.
Findings conclude to a significant concave (an inverted U-shaped pattern) ESG-CFP nexus. Besides, further investigation exposes both the environmental and social pillars have an inverted U-shaped nexus with CFP, whereas there is no significant relationship between the governance pillar and CFP. Therefore, the results of the study’s inverted U-shaped ESG-CFP nexus provide substantial insight into the complex nature of the trade-off between ESG costs and benefits; this will help scholars and stakeholders understand the concept to pursuit sustainable development.
Our study makes some contributions to literature, theory, and managerial implications. First, we contribute to the meta-theory of TMGT (Pierce and Aguinis, 2013) by highlighting the nonlinear ESG-CFP nexus to complement the existing inconclusive findings. Also, we also both utilize the three-step procedure proposed by Lind and Mehlum. (2010) and recommended by Haans et al. (2016) to identify the non-linear relationship whether actually exists or not. Second, we found both the environmental and social pillars have an inverted U-shaped nexus with CFP, however, the governance pillar was found insignificant with CFP. Specifically, our findings offer managerial implications for companies that neither too much nor too little ESG is favorable and that they should find their own optimal ESG levels.
The originality of this study is one of the few studies to find a nonlinear ESG-CFP nexus, suggesting that too much ESG activity damages the benefits of CFP to the point that the nexus between ESG and CFP becomes negative. This study emphasizes that companies should ensure the costs and benefits of ESG performance to maintain sustainability and stakeholder engagement.
METHOD
Sample composition
Analysis was completed on 87 TSE listed firms with ESG disclosure from 2005 to 2019. Taiwanese firms were chosen for this research due to their gradual disclosure of ESG ratings since 2005. After excluding financial holding and insurance firms, the final data set consisted of 69 firms from 2005 to 2019, generating 763 cross section firm-year observations. The data on ESG measures were obtained from Bloomberg and financial data were retrieved from the Taiwan Economic Journal.
In 2005, only one firm (0.13%) had an ESG score; however, this number increased rapidly between 2005 and 2013. ESG disclosure continues to rise between 2013 and 2019, resulting in approximately 63% of firm-year observations occurring during this period (Figure 1). The sample’s primary industry divisions are Technology Hardware (35.32%) and Semiconductors (13.63%) (Figure 2).
[image: Figure 1]FIGURE 1 | Number of firms with an ESG rating over the sample period (2005–2019).
[image: Figure 2]FIGURE 2 | Distribution of firm-year observations between 2005 and 2019 by major sector.
In Figure 3, the vertical dashed red line denotes the year 2015 and evidences ESG scores increase after the 2015 Paris Agreement. Thus, investigating whether ESG scores after 2015 have different implications to ESG scores prior to 2015 is beneficial.
[image: Figure 3]FIGURE 3 | Average yearly ESG/return on equity (ROE) performance scores.
Model
The pooled OLS regression model is used to assess the effect of ESG disclosure on TSE listed firms’ CFP in terms of return on equity (ROE). The regression model is estimated as follows:
[image: image]
The dependent variables are ROE in each year (t) for each individual firm (i). ROE is an approved and accepted way to measure CFP. The independent variable is the ESG score, developed by Bloomberg, as a proxy for ESG disclosure. This proxy is also commonly used in business practices due to its credibility. Furthermore, the ESG score is divided into its single components to analyze the potential impact they each have on CFP.
The control variables—Company size (SIZE), Financial leverage (LEV), Firm age (AGE), Growth rate of owner’s equity (OEG), and Net profit margin (NPM)—are used in the model, as previous research confirms they determine ROE (Chang and Wu, 2021; Saygili et al., 2022) SIZE is assessed by the natural logarithm of total assets; LEV is calculated by the total debts divided by total assets; AGE is determined by the number of years the company has been incorporated; OEG is calculated using the percentage change in owner’s equity over the prior period; and NPM is the ratio of net income to sales. [image: image] denotes the unobservable time effects; [image: image] is an industry unobservable effect; and [image: image] represents error terms.
RESULTS
Descriptive statistics
The descriptive statistics of the variables utilized in this model are outlined in Table 1. The ESG disclosure score, which varies between 0 and 100, has a mean value of 36.663, indicating that, on average, the sample firms disclosed limited ESG information. The average score of ESGG was the highest (52.852), then ESGS (38.61). This indicates that TSE listed firms more often consider sustainability measures and initiatives relating to board members and executives. ESGE has the lowest mean score, 32.746, which infers there is a weakness in the efforts of TSE listed firms to integrate environmental management policies and systems.
TABLE 1 | Descriptive statistics and correlation matrix of main variables.
[image: Table 1]Investigation confirms each variable has an adequate variance inflation factor between 1.01 and 1.24, indicating there are no multi-collinearity issues among the independent variables (Table 1) (Hair et al., 2017).
Nonlinear ESG-CFP relationship
To choose between fixed effects and random effects models, the Hausman. (1978) test was performed. The Hausman test revealed the chi-square value as 36.24 and significant at the 1% level, thus the null hypothesis (random effects) was rejected. Consequently, this study utilized the fixed effects model. Table 2 summarizes the pooled OLS regression with fixed effects results (including adjustment for heteroscedasticity).
TABLE 2 | Baseline nonlinear model using ROE.
[image: Table 2]The estimation results of the pooled OLS regression indicate, the coefficients of ESG and ESG2 are positive and negative respectively, and both are significant (p < 0.1), which suggests the relationship between ESG and CFP is an inverted U-shaped (concave) (Table 2). NPM has a positive influence on ROE at the 5% significance level and SIZE has a negative influence on ROE at the 1% significance level. LEV, OEG and AGE have no significant effect on ROE.
The three-step procedure proposed by Lind and Mehlum. (2010) and recommended by Haans et al. (2016) were conducted to evaluate the viability of the nonlinear ESG-CFP nexus as: 1) the coefficient at ESGlow is significant and positive (β1+ 2*β2*ESGlow = 0.3273, p < 0.05); 2) the coefficient at ESGhigh is significant and negative (β1+2*β2*ESGhigh = −0.2873, p < 0.05); 3) both 1) and 2) co-exist. The threshold (45.473) of the curve is within the data range. The Fieller (1954) method shows the 95% confidence interval is within the data range and proves the inverted U-shaped relationship between ESG and CFP exists (Table 2, Model 1).
Nonlinear nexus between individual ESG pillars and CFP
ESG was separated into its individual pillars, ESGE, ESGS, and ESGG, and the fixed effects estimator approach was utilized for all the regression equation estimates. According to the three-step procedure proposed by Lind and Mehlum. (2010) and recommended by Haans et al. (2016), ESGE and ESGS have a concave (inverted U-shaped) relationship with CFP, whereas there is no significant relationship between ESGG and CFP (Table 2, Models 2–4).
Robustness check
To assess the robustness of the results, sensitivity analysis used ROA as an alternative indicator of CFP, as recommended by Azmi et al. (2021) and Conca et al. (2021). The results concur with the original findings, verifying the concave (inverted U-shaped) nexus between ESG and CFP in TSE listed firms. The results of the three-step procedure proposed by Lind and Mehlum. (2010) and Haans et al. (2016), performed to support the inverted U-shaped nexus, confirm there is an inverted U-shaped relationship with ROA, which is consistent with ROE (Table 3, Model 1). ESGE and ESGS also have an inverted U-shaped relationship with ROA, whereas there is no significant ESGG-ROA relationship. These findings are also consistent with the ROE results (Table 3, Models 2–4).
TABLE 3 | Baseline nonlinear model using ROA.
[image: Table 3]DISCUSSION
The empirical investigation samples 69 Taiwan publicly listed firms with ESG disclosure from 2005 to 2019. The pooled OLS regression model, and the three-step procedure proposed by Lind and Mehlum. (2010) and Haans et al. (2016), reveal multiple findings.
First, the results confirm an inverted U-shaped ESG-CFP relationship, which infers TSE listed enterprise managers must be conscious of diminishing marginal benefits on increased ESG activity as beyond the threshold point, resources would be more effective if reallocated away from ESG activities. Equally, these findings support the “too-much-of-a-good-thing (TMGT)” perspective (Trumpp & Guenther, 2017), and consistent with the contentions of Azmi et al. (2021), Wu and Chang (2022).
After the first-order derivation, the optimal value of ESG (threshold point) is 45.473 (Table 3; Figure 4A) and is higher than the average ESG value (36.663). Most TSE listed firms are in the ESG-low regime, indicating the predominant effect of ESG on CFP is positive, nonlinear, and statistically significant. These firms benefit from ESG investment but must maintain the optimal ESG value to ensure maximum CFP.
[image: Figure 4]FIGURE 4 | The inverted U-shaped ESG-CFP nexus (A); ESGE-CFP relationship (B); and ESGS-CFP relationship (C).
Second, the results confirm that the ESGE-CFP relationship also has an inverted U-shaped pattern, which is justified by the law of diminishing marginal returns (LDMR). This finding supports the TMGT perspective and agrees with the contentions of Lahouel et al. (2022), and Wu and Chang (2022). The optimal ESGE value is 43.049 (Table 3; Figure 4B) and is higher than the average ESGE value (32.747), which suggests that most TSE listed firms are in the ESG-low regime. This implies the predominant effect of ESG on CFP is positive, nonlinear, and statistically significant. Consequently, most TSE listed companies benefit from ESGE investment but should identify the number of resources they need to devote to ESGE to improve CFP and enhance stakeholders’ expectations.
Third, the findings evidence the ESGS-CFP relationship is also an inverted U-shape. The optimal ESGS value is 45.23 (Table 3; Figure 4C) and is higher than the average ESGS value (38.61), which suggests that improving ESGS helps to improve CFP in TSE listed firms. Based on these findings, this research concludes that when firms devote their resources to non-profit social activities, they will have less long-term resources that could have been used to invest in positive net present value projects, putting the firm at a disadvantage (Balabanis et al., 1998), which supports the TMGT effect.
The effect of the ESGG pillar on CFP was not significant, indicating poor perception of governance investment by market participants. This result concurs with the propositions of Chang and Wu. (2021), and El Khoury et al. (2021).
CONCLUSION
The impact ESG has on CFP still varies. Undoubtedly, our study contributes to the gap in ESG literature by clarifying the effects of ESG on CFP (proxied by ROE and ROA) and positing a nonlinear ESG-CFP relationship for TSE listed firms with voluntary ESG disclosure. The results also confirm ESGE, ESGS and ESGG have differing impacts on CFP. ESG, ESGE and ESGS have nonlinear (inverted U-shaped) effects on CFP, which is in line with the TMGT effect. This infers TSE listed enterprise managers must be conscious of diminishing marginal benefits on increased ESG activity as beyond the threshold point, resources would be more effective if reallocated away from ESG activities.
Theoretical implications
This study yields several theoretical contributions. First, our findings offer support to the TMGT perspectives and empirically confirm an inverted U-shaped ESG-CFP nexus exists by employing the three-step procedure proposed by Lind and Mehlum. (2010) and Haans et al. (2016). In other words, the mechanism by which ESG affects CFP depends on different ESG performance levels. Moreover, in accordance with the work of Lahouel et al. (2022), we endorse that in the context of investigating the association between an antecedent (ESG) and a desirable outcome (CFP), testing for nonlinear effects between variables should be the rule rather than the exception in business research.
Managerial implication
This research also has significant and timely implications for helping managers better design and manage their companies’ ESG practices, an issue that is expected to increase in importance in the wake of the COVID-19 pandemic. The managerial implication of this finding confirms that neither too much nor too little ESG is unfavorable and the optimal ESG level should be identified and maintained.
Practical/social implication
This study’s findings have crucial implications for policymakers and practitioners. Our findings also emphasize the need for caution when firms pursue ESG, as excess ESG practices will be detrimental to CFP. Enterprise managers should observe the TMGT effect of ESG activities closely and verify the ESG threshold points of the enterprise, as this is critical to ensure a balance between demand and supply for ESG activities.
Research limitations/future research
The study was limited to a single country. Future research should consider conducting a cross-country study to determine how ESG affects CFP and whether there is an inverted U-shaped relationship between ESG-CFP, which might help establish comparative analysis.
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ROA

Variables Model 1 Model 2 Model 3 Model 4
ESG 0.1748%%
(0.0597)
ESG2 ~0.0020%*
(0.0006)
ESGE 013554
(0.0465)
ESGE2 ~0.0018"
(0.0005)
ESGS 01681+
(0.0463)
ESGS2 ~0.0019°**
(0.0005)
ESGG ~0.1275
(0.2158)
ESGG2 00009
(0.0018)
SIZE —12812% ~11319%+ ~1.1068** -1.2218
(0.3277) (0.3280) (0.3557) (0.3540)
LEV ~0.0967* ~0.1062% ~0.1032* ~0.0892°
(0.0353) (0.0373) (0.0368) (0.0379)
NPM 0.2961+* 0.2814% 02855 02936+
(0.0791) (0.0795) (0.0823) (0.0794)
AGE ~0.0459" ~0.0470% ~0.0463* ~0.0458"
(0.0152) (0.0160) (0.0170) (0.0161)
OEG 0.0000* 0.0000% 0.0001% 0.0001%
(0.0000) (0.0000) (0.0000) (0.0000)
Constant 3201754 311895% 292330 37.9106*
(7.0069) (7.6275) (8.0957) (6.3562)
Sample size 756 689 706 756
Adjusted R-squared 0.6898 06822 06817 06830
Year Fixed Effects Yes Yes Yes Yes
F value 60.44 69.08 6991 5881
p value 0 0 0 0
Slope at the low end of X-range (B +2*B; Xion.) 0.1698+* 01271 01562 -
Slope at the high end of X-range (B,+2°B,* ~0.1624** ~0.1826" ~0.1786%* -
Sasabuchi test statistic 2910 2887 3290 —
95% Fieller confidence interval (2861,53.16) (24.84,45.76) (34.74,56.20) -
Threshold/within data range 43.7/Yes 37.639/Yes 44.237/Yes -

1) Xiow i at the low end of the X-range and Xpigs is at the high end of the X-range; 2) *, **, *** represents statistical significance at 10, 5, and 1%, respectively.
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