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This study examines the impact of Environmental, Social, and Governance (ESG) ratings on 

firm value and profitability, focusing on large U.S. companies across various sectors. It 

challenges the assumption that the positive relationship between ESG and financial 

performance is uniform across industries. Findings reveal significant sector-specific variations: 

some sectors show strong positive correlations, while others display no clear relationship. The 

study highlights the economic significance of ESG ratings and the varying influences of 

individual ESG pillars. This research underscores the need for sector-specific ESG strategies 

and suggests further investigation into other demographics. 
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1 Introduction 
In the contemporary business landscape, Environmental, Social, and Governance (ESG) ratings 

have emerged as a central metric for evaluating corporate responsibility and sustainability. 

These ratings, reflecting a firm's commitment to environmental stewardship, social 

responsibility, and governance ethics, are increasingly influencing investor decisions and 

stakeholder perceptions. As companies try to meet sustainable development goals, ESG ratings 

are becoming increasingly important in leading this change. 

A growing body of extant research underscores a positive association between high ESG ratings 

and enhanced financial performance. This correlation suggests that firms incorporating robust 

ESG practices not only contribute positively to societal and environmental goals but also 

witness benefits in terms of profitability and market valuation. Consequently, these findings 

imply that firms should invest in bolstering their ESG credentials. 

However, the question remains: Does this positive ESG-financial performance relationship hold 

uniformly across different business sectors? While thoroughly exploring the ESG-financial 

performance core, existing literature often treats the corporate sector as an aggregate, 

overlooking the dynamics that different industries present. This oversight leads to a critical gap 

in understanding how ESG impacts firm value in diverse sectoral contexts. 

This study aims to fill this gap by quantitatively assessing the impact of ESG ratings on firm 

value and profitability among publicly listed companies, emphasizing identifying cross-

sectional differences across various business sectors. This paper contributes to the existing 

literature by offering a sector-specific analysis through which the relationship between ESG 

firm value and profitability can be understood, challenging the current generalization of the 

ESG impact. In a time when sustainable practices are essential, this study timely explores how 

ESG impacts financial performance in today's complex business environment.  
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2 Literature review 
The relationship between environmental, social, and governance conduct and financial 

performance is a well-studied and researched field that can be traced back to the 1970s, 

preceding the introduction of generalized ESG ratings. Although the sustainability effect has 

been investigated in numerous studies, the findings vary significantly across academic papers. 

In a second-order meta-analysis, Friede et al. (Friede, Busch, and Bassen 2015) evaluate the 

results of more than 2200 primary empirical studies. They find that most studies show a positive 

relationship between ESG ratings and financial performance and make the investment case that 

in roughly 90% of papers, greater sustainability compliance is not connotated with weaker 

financial performance. 

Narrowing in on firm value and profitability as financial performance indicators in particular, 

Aydogmus et al. (Aydoğmuş, Gülay, and Ergun 2022) find that ESG scores are positively 

associated with firm value in the form of Tobin’s Q (except environmental pillar score) and 

profitability in their worldwide data set. Moreover, Kim et al. (Kim and Li 2021) find a positive 

and significant effect of ESG scores on credit ratings and profitability, which is enhanced with 

firm size. 

Furthermore, there are numerous country-level studies that examine this relationship and find 

similar results. Velte shows that German companies have a positive relationship between ESG 

ratings and profitability. However, the effect on value remains insignificant (Velte 2017). Brogi 

and Lagasio confirm these profitability findings in the U.S. and further show significant 

differences between industrial companies and banks regarding the relevance of the 

environmental pillar (Brogi and Lagasio 2019). Yoon et al. (Yoon, Lee, and Byun 2018) find 

that the value of Korean firms is generally positively associated with corporate social 

responsibility (CSR) practices. They further find that the impact of sustainability conduct varies 
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within specific firm characteristics, namely, CSR initiatives negatively impact the value of 

environment-sensitive businesses and that enhanced governance practices solely boost the 

value of large conglomerates. Moreover, Dalal and Thaker observe that ESG ratings positively 

influence Tobin’s Q and ROA of Indian publicly listed firms and stress the importance of CSR 

performance disclosure (Dalal and Thaker 2019). Chang and Lee confirm a positive relationship 

between ESG and firm value and furthermore find that company environment characteristics, 

namely market concentration and industry growth, affect ESG impact negatively and positively, 

respectively (Chang and Lee 2022). In Malaysia, ESG certification by third-party providers 

positively affects firm value and significantly reduces the cost of capital (Wong et al. 2021). 

Furthermore, researchers analyze the impact of ESG transparency as Yu et al. (Yu, Guo, and 

Luu 2018) who find positive links between the extent of CSR disclosure and relative firm value 

presented by Tobin’s Q. Investigating transparency closer, Fatemi et al. (Fatemi, Glaum, and 

Kaiser 2018) find that the extent of disclosure mitigate negative valuation effects of ESG 

weaknesses. 

Although most papers find a positive interrelation between ESG score and firm value and 

profitability, some studies indicate a negative connotation. The stakeholder expense theory 

states that ESG initiatives do not necessarily yield higher financial performance, particularly 

not in the short-term, but rather bare high investment expenses. For example, Brammer et al. 

find that U.K. firms with lower social scores are associated with higher equity returns 

(Brammer, Brooks, and Pavelin 2006), whereas Marsat and Williams obtain a negative 

relationship between firm value and MSCI ESG scores in their worldwide dataset (Marsat and 

Williams 2011). Duque-Grisales and Aguilera-Caracue’s analysis of Latin American 

businesses present a negative impact of sustainability ratings on return on assets. However, they 

find a positive moderating effect when interacting ESG score with financial slack and 

geographic international diversification (Duque-Grisales and Aguilera-Caracuel 2021). 
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Apart from studies with clear positive or negative results, a few papers find mixed outcomes. 

In their 2022 report on Norwegian listed companies, Giannopoulos et al. observe a significant 

positive interrelation between ESG initiatives and Tobin’s Q while simultaneously finding a 

negative connection with profitability (Giannopoulos et al. 2022). Also, In their study on 

Malaysian publicly listed businesses, Atan et al. do not discover any significant sustainability 

rating effects on profitability or firm value (Atan et al. 2018). Table A1 summarizes the studies 

discussed, along with their corresponding data points. 

3 Data 
The study’s sample comprises S&P 500 constituents from 2003 until 2022. Over this particular 

timespan, there were 907 unique companies listed on the index. Only firms listed on the S&P 

500 at the given time are included in the analysis. In contrast to just regarding current index 

constituents, this approach aims to limit possible survivorship bias and increases the number of 

observations compared to limiting the data to index firms as of 2023. Furthermore, the 

geographic restriction aims to mitigate omitted variable bias through differing country ESG 

standards and regulations (time-variant). The sample frequency is yearly since ESG scores are 

disclosed annually, typically at the end of the firm’s fiscal year. After merging, preparing, and 

cleaning the data of dependent, independent, and control variables and disregarding incomplete 

rows, 5786 observations from 555 unique companies remain in the sample. Limiting factors for 

the small number of remaining data points are the availability of ESG scores combined with the 

large set of control variables and their respective availability. 

3.1 Dependent variables 

Tobin’s Q (Q) is used as a relative measure of firm value. Developed by Nobel Prize-winning 

economist James Tobin in the late 1960s, it compares the market value of a firm (equity and 
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debt) with its asset replacement costs. Therefore, it indicates how much the market value 

deviates from the value of assets. A greater than one Q ratio - the market value exceeds the 

replacement costs - might indicate that a firm has potential growth opportunities or possesses 

intangible assets such as brand recognition or intellectual property. On the other hand, a Q ratio 

of less than one might indicate undervaluation or company inefficiencies. This concept is also 

applicable to markets. Tobin’s Q is a popular measure frequently used in academic research, 

e.g., Ofek (Berger and Ofek 1995), Mak (Mak and Kusnadi 2005), and Lehn (Lehn, Patro, and 

Zhao 2007). 

This paper follows the computational approach of Chung and Pruitt (Chung and Pruitt 1994), 

which comes with advantages in terms of computational costs and data availability as well as 

high empirical correlation with other more complex approaches (Perfect and Wiles 1994): 

𝑇𝑜𝑏𝑖𝑛!𝑠	𝑄 = [𝑀𝑎𝑟𝑘𝑒𝑡	𝑉𝑎𝑙𝑢𝑒	𝑜𝑓	𝐸𝑞𝑢𝑖𝑡𝑦 + 𝐿𝑖𝑞𝑢𝑖𝑑𝑎𝑡𝑖𝑜𝑛	𝑉𝑎𝑙𝑢𝑒	𝑜𝑓	𝑃𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑	𝑆𝑡𝑜𝑐𝑘

+ (𝐵𝑜𝑜𝑘	𝑉𝑎𝑙𝑢𝑒	𝑜𝑓	𝐿𝑇	𝐷𝑒𝑏𝑡 + 	𝐶𝑢𝑟𝑟𝑒𝑛𝑡	𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

− 𝐶𝑢𝑟𝑟𝑒𝑛𝑡	𝐴𝑠𝑠𝑒𝑡𝑠)]	/	𝐵𝑜𝑜𝑘	𝑉𝑎𝑙𝑢𝑒	𝑜𝑓	𝑇𝑜𝑡𝑎𝑙	𝐴𝑠𝑠𝑒𝑡𝑠 

Moreover, this approach is frequently used by other researchers, e.g., Carter (Carter, Rogers, 

and Simkins 2006). The fundamental and stock price data from this equation is retrieved from 

the COMPUSTAT database in annual format (end of fiscal year). 

As the second dependent variable, return on assets (ROA) is used as a proxy for company 

profitability. More specifically, this study uses the operational efficiency defined as: 

𝑅𝑒𝑡𝑢𝑟𝑛	𝑜𝑛	𝐴𝑠𝑠𝑒𝑡𝑠 = 	
𝐸𝐵𝐼𝑇

𝑇𝑜𝑡𝑎𝑙	𝐴𝑠𝑠𝑒𝑡𝑠 

Again, the fundamental data to compute ROA is retrieved in annual format from the 

COMPUSTAT database. ROA is multiplied by 100 in the sample, as control ratios are also in 

the same format. Table 1 displays the summary statistics of the sample dependent variables. 

The mean Q at roughly 2 tells that sample firms, on average, have a market value twice their 



Data 

 

 

6 

asset replacement costs. With a median of 1.57, the sample seems right-skewed, with several 

high values that draw the mean to the right. The average operational profitability defined as 

EBIT over Total Assets in the data is 12%, with a median slightly lower at 11%. 

Table 1: Dependent variable summary statistics 

 

3.2 ESG scores 

This paper uses ESG scores from the Refinitiv database, recently acquired by the LSEG group. 

The database contains information across over 630 different ESG metrics on more than 15,000 

firms globally dating back to 2002. Their ESG scores aim to objectively and transparently 

reflect a firm’s relative environmental, social, and governance performance. ESG scores are a 

relative measure in the form of percentiles. They are benchmarked against the firm’s respective 

industry group (TRBC – The Refinitiv Business Classification) for all environmental and social 

measures and against the country of incorporation for all governance scores. The three pillar 

scores (E, S, G) can further be broken down into a company’s resource use, emission reduction, 

environmental innovation, workforce treatment, human rights conformity, community impact, 

product responsibility, commitment to corporate governance principles, equal treatment of 

shareholders, and integration of CSR into the company’s strategy. A score below the .25 

percentile indicates poor relative ESG performance and insufficient transparency. In contrast, 

a score higher than the .75 percentile indicates excellent relative ESG performance and a high 

degree of disclosure (LSEG 2022). Scores in the data set are scaled by 100 and range from 0 

(worst) to 100 (best). As shown in Table 2, the average sample ESG score is 50.6, which places 

the sustainability efforts of the average S&P 500 company in the middle of their industry peer 
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group. Sample companies, on average, score severely better on the government pillar with a 

mean of 55.5, whereas environmental scores tend to be lower at 41.6 and fluctuate the most 

among the three pillars at a standard deviation of 29.6. 

Table 2: ESG score summary statistics 

 

3.3 Control variables 

The model incorporates several control variables to mitigate the risk of omitted variable bias. 

The firm’s logarithmized total assets are included to control for differences in size. The 

company’s financial leverage is calculated as total debt over total assets and accounts for 

differences in capital structure. The geometric revenue growth rate over the past three years 

approximates the firm’s recent growth. Earnings-per-share (EPS) control for differences in a 

company’s profitability on a per-share basis. 

Table 3: Control variables summary statistics 

 

Furthermore, interest rate, GDP growth (calculated as year-on-year change), inflation, and 

unemployment rate serve as a control for the general macroeconomic condition at the given 

time in the panel data setting. The interest rate is approximated by the CBOE 10-Year Treasury 
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Note Index extracted from Yahoo Finance, whereas information on the remaining 

macroeconomic variables is obtained from FRED. The firm-level data above is retrieved from 

COMPUSTAT. Leverage, revenue growth, and interest are each multiplied by 100. Table 3 

shows summary statistics on the control variables. 

3.4 Sector and Subsector Classifications 

This paper uses the North American Industry Classification System (NAICS) to categorize 

sample firms. It is a standardized classification system used in the United States of America, 

Canada, and Mexico to categorize businesses and industries based on their economic activity. 

It assigns a six-digit code to each company, of which the first two digits identify the firm’s 

business sector, and the first three represent the subsector, respectively. The classification 

system allows researchers to analyze different industries with less effort. NAICS information 

is obtained through the Refinitiv database. As can be seen in Table A2, the index sample is 

dominated by manufacturing companies, which make up almost half of the unique firms in the 

data. Since these companies vary in production focus, manufacturing firms are further 

categorized into subsectors, as displayed in Table A3. The information and retail trade sectors 

account for the second and third most sample companies, respectively. The manufacturing 

companies in the dataset primarily operate in computer and electronic product manufacturing, 

followed by chemical and machinery production (Table A3). 

3.5 Correlation 

Table A4 shows the correlation between the variables of the model. Unsurprisingly, the 

combined ESG score is highly positively correlated with its single pillar components. 

Furthermore, Table A4 reveals that larger sample firms tend to have higher ESG scores, 

combined scores, and single pillars. More extensive resources, capacity, and access to capital 
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might explain this. However, it could also be motivated by the visibility and scrutiny of large 

publicly listed firms. 

The high correlation between the different ESG scores is confirmed by a variance inflation test 

(VIF) performed on the independent variables. Test values over 5 pose potential 

multicollinearity problems, which could lead to inflated standard errors, difficulties in 

determining individual effects of regressors, and overall misleading regression results. Column 

“All” of  Table 4 shows multicollinearity risk if all ESG scores were included in the same 

regression model simultaneously. Therefore, this paper does not feature models of multiple 

ESG factors being used simultaneously in a single regression since the concern for 

multicollinearity would be high. However, if models are run separately, no multicollinearity 

risk is present, as indicated by the low VIF test results in Table 4. 

Table 4: VIF test results 
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4 Methodology 
This study uses separate multivariate regression models to determine the effect of ESG score 

on Tobin’s Q and return on assets. Further, it uses separate regression models for different 

measures of ESG: combined and single pillar scores. This leads to the following regression 

equations: 

(1) 𝑄",$ =	𝛽% +	𝛽&𝐸𝑆𝐺_𝑀𝑒𝑡𝑟𝑖𝑐",$ +	𝛽'𝐿𝑜𝑔_𝐴𝑠𝑠𝑒𝑡𝑠",$ +	𝛽(𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒",$ +	𝛽)𝑅𝑒𝑣_3𝑦",$ +

	𝛽*𝐸𝑃𝑆",$ +	𝛽+𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡",$ + 𝛽,𝐺𝐷𝑃",$	+	𝛽-𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛",$ +	𝛽.𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡",$ + 	𝜃" +	𝜖",$ 

(2) 𝑅𝑂𝐴",$ =	𝛽% +	𝛽&𝐸𝑆𝐺_𝑀𝑒𝑡𝑟𝑖𝑐",$ +	𝛽'𝐿𝑜𝑔_𝐴𝑠𝑠𝑒𝑡𝑠",$ +	𝛽(𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒",$ +	𝛽)𝑅𝑒𝑣_3𝑦",$ +

	𝛽*𝐸𝑃𝑆",$ +	𝛽+𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡",$ + 𝛽,𝐺𝐷𝑃",$	+	𝛽-𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛",$ +	𝛽.𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡",$ + 	𝜃" +	𝜖",$ 

where, 

𝜃": Firm fixed effects of company i. 

𝐸𝑆𝐺_𝑀𝑒𝑡𝑟𝑖𝑐",$: Either combined or single pillar score of company i at time t 

Even though the model includes several control variables, it is plausible that differences in firm 

characteristics that are not picked up by the independent variables still exist. This might result 

in biased estimators, leading to deceptive results. To account for time-invariant heterogeneity 

across cross-sections and, therefore, mitigate the risk of omitted variable bias (time-invariant), 

the model incorporates firm-level fixed effects.  

Table 5: Hausman test results 

 

The choice of the particular panel data model is not solely motivated by the theoretical 

framework of the analysis purpose but is additionally backed up by statistical model fit tests. 

First, the results of an F-Test (Table A5) and a Breusch-Pagan Test (Table A6) for Tobin’s Q 
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and ROA models reject using pooled OLS models and suggest using fixed and random effects, 

respectively. Second, a performed Hausman Test strongly suggests that a fixed effects model 

should be preferred over a random effects setting (Table 5). While this study strives to address 

and eliminate omitted variable bias, it is essential to recognize that there may still be limitations 

regarding excluding unknown time-variant variables. 

Further, since the data includes recurring observations of identical cross-sections over different 

periods, observations within groups (firms) might be correlated. Also, there might be 

autocorrelation of the residuals within groups, potentially leading to the underestimation of 

standard errors and, therefore, falsely significant results. To account for and mitigate those risks 

mentioned above, standard errors are clustered on the cross-section (firm) level. This is 

common research practice and generally a more cautious approach for assessing statistical 

inference when dealing with panel data format (Zeileis, Köll, and Graham 2020).  

Moreover, since the number of observations and clusters can get small, depending on the sector, 

and therefore, potentially induce misleading results, this paper incorporates small sample 

adjustments for the variance-covariance matrix following the approach of the esteemed “fixest” 

R package (“On Standard-Errors” 2023): 

𝑉U = 𝑀 ∗	
𝐺

𝐺 − 1 ∗	
𝑛 − 1
𝑛 − 𝐾 

Where M represents the sandwich estimator (heteroskedasticity-consistent), initially introduced 

by Halbert White (White 1980), of the variance-covariance matrix without adjustment, G 

denotes the number of clusters, n is the number of observations, and K equals the number of 

regressors. This adjustment counters the potential downward bias of standard errors in small 

samples, increasing the threshold for significant statistical inference. Also, this study uses the 

number of clusters minus one as degrees of freedom when computing the critical t-statistic 

values, as suggested by researchers when dealing with small sample sizes and clustered standard 
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errors. This modification represents a cautious approach when determining inference as it 

increases thresholds for significance levels when dealing with small samples and delivers 

satisfactory results in Monte Carlo simulations (Colin Cameron and Miller 2015, p. 346). 

5 Results 
This section compares the regression results for the statistical models described beforehand. It 

commences with analyzing the whole sample to obtain general sample effects for comparison 

purposes and further investigates statistical inference in the respective industry sectors. 

5.1 Cross-sector analysis 

Table 6: Comparing regression models with different control variables 
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Table 6 displays six different regression models, two different dependent variables, and three 

sets of control variables across all sectors in the sample. Models 1 and 4 do not feature any 

control variables. Interestingly, the effect of the ESG score on Tobin’s Q is not statistically 

significant and is even negative and significant for ROA. However, these models likely do not 

capture the actual effect of ESG since variation in the dependent variables is solely explained 

through one variable, which might be prone to endogeneity.  

Models 2 and 5 of Table 6 replicate a common identification strategy in research of ESG effects 

on firm value and profitability used by Giannopoulos et al. (Giannopoulos et al. 2022), 

Aydogmus et al. (Aydoğmuş, Gülay, and Ergun 2022), and Dalal and Thaker (Dalal and Thaker 

2019) amongst others, which solely control for firm size and financial leverage. Both models 

find positive and statistically highly significant relationships between ESG scores and the 

dependent variables. These results are similar to the results of the papers mentioned above.  

This study additionally controls for more characteristics, namely revenue growth, EPS, and a 

set of macroeconomic measures (Models 3 and 6 in Table 6). In direct comparison, the adjusted 

R2 in both cases indicates that including these additional control variables adds explanatory 

power rather than hurts the analysis by losing degrees of freedom. When incorporating those 

further controls in models 3 and 6, ESG coefficients are positive and significant at the 99.9% 

confidence level. In the Tobin’s Q regression, a one unit increase in ESG score, hence a one 

percentile higher ESG performance ranking compared to peers, is associated with an increase 

of 0.0062 in relative firm value (market value / assets replacement costs). The regression 

coefficient of ESG in model 6 indicates that a one percentile increase, on average, connotes a 

0.043 percentage point increase in operational firm profitability. 

Across all four models displayed in Table 6, which include firm size, the logarithm of assets is 

negatively associated with firm value and profitability at the 99% confidence level. When 

incorporating the complete set of controls, financial leverage has no significant relationship 
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with either Tobin’s Q or ROA at typical statistical confidence levels. Unsurprisingly, revenue 

growth and EPS coefficients are both statistically significantly positive for company value and 

profitability since EPS and ROA are both measures of profitability, whereas growth is part of 

standard market valuation approaches such as the discounted cash flow model. 

Additionally, the macroeconomic coefficients in Model 3 align with expectations, indicating a 

positive correlation between an improved economic climate and increased firm value. 

Similarly, Model 6 demonstrates comparable outcomes, albeit with an exception: higher 

inflation correlates with enhanced profitability. This might initially appear counterintuitive, 

however, it could be attributed to the ability of S&P 500 companies to transfer rising costs to 

consumers, thereby boosting their profits. It is crucial to acknowledge that this analysis employs 

nominal ROA, which may not fully capture the true impact of inflation on real ROA. 

To obtain a scale-free measure of the relationship between ESG measures and firm value and 

profitability and get a feel for the relative magnitude of the coefficients, the economic 

significance is computed as how many standard deviations the dependent variable changes for 

one standard deviation increase in the predictor. 

∆𝑄/012 =
𝛽3/4 ∗ 	𝜎3/4

𝜎5
 

Using the formula provided above (equivalent for ROA), a one standard deviation increase in 

ESG combined score is associated with an 8% standard deviation increase in firm value and a 

10% standard deviation increase in firm profitability. Therefore, the relationship is not just 

statistically highly significant but also features significant economic magnitude. 

As a model comparison, Table A7 shows the same regressions as Table 6 but as pooled OLS 

instead of fixed effects models. The estimate coefficients show the same positive statistically 

significant relationship as the ones from the fixed effects model, although the pooled model 

shows a substantially higher parameter magnitude than the fixed effects estimates. However, in 
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terms of explanatory power described by the adjusted R2, the pooled models do not manage to 

explain the variation in the dependent variables as well as the fixed effects models. In the 

subsequent single pillar and sector group analysis, this study will focus on the fixed effects 

models introduced in the methodology section of the paper. 

Table 7: Single pillar regression models 

 

Table 7 investigates the firm value and profitability relationship with the single ESG pillars. In 

general, the environmental score is statistically significant at the 99% confidence level and 

positive in the Tobin’s Q model, even though the coefficient magnitude is lower than for the 

combined ESG score. Regarding profitability, the environmental score is highly statistically 

significant at the 99.9% confidence level, although the effect is also smaller than in the 

combined ROA model. Models 3 and 7 of Table 7 suggest that the main effect of the combined 
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score is driven by the social pillar. Both display a highly statistical connotation between 

predictor and dependent variables with similar parameter magnitudes. Conversely, the 

governance score does not seem to influence value and profitability at standard statistical 

confidence levels. However, that may change when focusing on single industry sectors. 

5.2 Manufacturing 

The following section analyses the manufacturing industry sector. At 275 unique manufacturing 

sample firms, this is the largest subgroup in the dataset and almost makes up half the cross-

sections. Therefore, after glancing at the whole manufacturing sector, this paper will further 

divide the manufacturing companies into the 3-digit NAICS subsectors. 

Table 8: Manufacturing sector regression results 
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Regarding the analysis approach for the models shown in Table 8, this section follows the same 

approach explained in the methodology chapter but applied to the manufacturing subsample. 

Table 8 presents results similar to the regressions on the total sample in terms of effect direction 

and magnitude. This is not very surprising since the manufacturing makes up a significant stake 

of the dataset. Again, governance remains statistically insignificant for value and profitability, 

while the social pillar seems to continue to be the driving force of the combined ESG measure. 

When reviewing economic significance, a one standard deviation increase in combined ESG 

score is associated with a 7% and 13% standard deviation increase in Tobin’s Q and ROA, 

respectively. Therefore, compared to the entire sample, economic significance is lower for 

Tobin’s Q and higher for ROA in the manufacturing subsample. 

Table 9: Manufacturing subsectors regression results (Dependent variable: Tobin’s Q) 

 
 
Table 9 shows the manufacturing subsector regression coefficients of the ESG combined and 

pillar scores after controlling for the control variables specified in the methodology section in 

a firm-fixed effects setting. After finding statistically significant positive relationships between 

ESG scores and Tobin’s Q for the whole manufacturing sector, effects become mainly 

insignificant when looking at the single manufacturing subsectors. The only remaining 

significant effects are the positive effect of governance score in machinery manufacturing, the 

negative ESG and environmental effect in paper manufacturing, and the positive effect of 

combined, environmental, and social score in beverage and tobacco manufacturing (however, 
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only significant at 10% confidence level). 

Table 10 displays the same regression model results as Table 9 but with ROA as the dependent 

variable. In contrast to the firm value manufacturing subsector regressions, firm profitability 

reports results similar to those of the complete manufacturing sector. Positive and significant 

relationships between predictors and ROA are found in computer and electronic, chemical, 

machinery, transportation, and petroleum and coal manufacturing. Interestingly, these positive 

effects seem only to be driven by environmental and social pillars. Out of these industries, 

chemical, machinery, and transportation manufacturing feature a high ESG coefficient 

magnitude of approximately 0.08, which exceeds the 0.04 average sample effect (Table 7) and 

the manufacturing sample effect of 0.05 (Table 8). 

Table 10: Manufacturing subsectors regression results (Dependent variable: ROA) 

 

5.3 Information 

The information sector marks the second largest sector subgroup in the dataset, with 63 unique 

firms and 538 observations. The sector entails companies that engage in the distribution of 

information, publishing services, motion picture and sound production, broadcasting, 

telecommunications, and other information services. 

As seen in Table 11, the ESG score appears to be driven by the social pillar, just as in the whole 

sample analysis. However, correlation coefficients vary distinctively in magnitude as 
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significant positive effects in ESG and social score are more than three times larger in the 

information sector than in the overall sample (for Tobin’s Q as the dependent variable). This 

also holds when comparing the information and manufacturing sector. Interestingly, the 

governance pillar is positively significantly associated with firm value, whereas the 

environmental effect becomes insignificant as opposed to the manufacturing sector. 

Table 11: Information sector regression results 

 
 

Furthermore, the profitability models display statistically significant and positive connections 

between firm profitability and ESG measures similar to the entire sample and manufacturing 

models, yet also of general higher parameter magnitude. A one-unit increase in ESG score is 

associated with a 0.08 percentage point increase in profitability compared to only 0.05 in overall 

sample and manufacturing. The increased magnitude of ESG effects is also supported by the 
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economic significance of  22% and 23% standard deviation increase of Tobin’s Q and return 

on assets, respectively for one standard deviation increase in combined ESG score. 

The high impact of social and governance topics might be explained by intense scrutiny from 

consumers and investors often experienced by companies in the information sector. Practices 

such as information security, data privacy, intellectual property, and such are highly valued. On 

the other hand, manufacturing companies might focus more on environmental aspects of their 

operations, such as emissions, waste management, and resource utilization. The higher ESG 

effect on firm value might result from less costly social and governance innovations and 

implementations. At the same time, new environmental-friendly concepts might require 

substantial R&D expenses, mitigating firm value and profitability in the manufacturing sector. 

Also, since good environmental practices are likely less costly in the information sector than in 

manufacturing, it makes sense that the profitability associated with environmental score is 

higher in the information sector. 

5.4 Retail and Wholesale Trade 

The NAICS retail trade sector comprises various businesses such as vehicle and parts 

dealerships, furniture stores, electronics and appliance stores, and food and beverage stores. 

The S&P 500 sample used in this study collects 615 observations from 48 unique companies 

between 2003 and 2022.  

Although demonstrating similar magnitude in the ESG score coefficient in the firm value model 

(Models 1-4 Table A8) as the total sample model (Table 6), all observed ESG effects are 

insignificant at typical confidence levels. An explanation might be that consumers’ ESG focus 

is centered on the actual products they purchase, which are attributed to manufacturing sector 

companies, rather than fixating on the retail dealer from which they obtain their goods. Other 

explanations for the non-significant ESG effect could be that consumers are more influenced 
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by prices and product quality, resulting in a diminished impact of ESG activities. 

Like retail trade, the wholesale trade sector does not show significant ESG impacts on company 

value and profitability (Table A9). Again, customer attention to ESG may primarily concern 

product origins from manufacturers rather than the retailers selling them. Additionally, prices 

could overshadow the ESG considerations of customers. 

5.5 Professional, Scientific, and Technical Services 

Table A10 displays the regression results of the professional, scientific, and technical services 

NAICS sector group, which entails services with a high level of expertise and training, such as 

legal counseling, consulting, and engineering services, to name a few. While the analysis does 

not indicate a significant relationship between ESG measures and firm value, a positive and 

significant relationship is found for ESG and social score on profitability. However, only at the 

90% confidence level, which might be too low to be defined as a significant effect for the 

sample size 350. 

These results might be explained by the nature of the industry, which generally has a lower 

environmental impact than manufacturing companies and tends to follow client-based business 

models. Furthermore, measuring ESG activities might be challenging in service-oriented 

sectors as ESG measures tend to be more qualitative than in others, resulting in less accurate 

ratings. 

5.6 Mining, Quarrying, and Gas Extraction 

The firm value of companies in the mining, quarrying, and gas extraction sector has a 

significantly positive relationship with environmental and social scores, as seen in Table A11. 

Especially environmental score seems feasible as the sector is highly regulated, and non-

sustainable practices bear risks of penalization and large future expenditures. Even though 
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environmental best practice seems to create firm value, the effect on profitability is only 

significant at the 10% confidence level. Environmental initiatives' costs and long-term nature 

might cause that environmental practice improvements may not immediately lead to enhanced 

profitability. 

Nonetheless, the effects of ESG score on profitability seem to be mainly driven by the social 

score while also posting higher significant coefficient magnitudes (out of the profitability 

models) than in any other sample sector. Improved community relations and workforce safety 

may boost productivity, reduce operational disruptions, and help avoid costly penalties. When 

comparing the sector to manufacturing, significant coefficient magnitudes in the profitability 

models are twice as high in the mining sector. 

5.7 Transportation and Warehousing 

This sector includes businesses engaged in transporting passengers and goods by rail, road, 

water, or air, as well as storing goods and providing services to businesses that operate in those 

fields. While there are no significant sustainability effects on firm value, the effect on 

profitability is statistically significant for combined, environmental, and social scores (see 

Table A12). In terms of coefficient magnitude, it exceeds the manufacturing sector, yielding 

results similar to those of the information sector. It is only exceeded by the mining, quarrying, 

and oil and gas extraction sector. The positive relationship might result from higher fuel 

efficiency and optimized logistics caused by ESG initiatives (lowering emissions), resulting in 

operational cost savings. 

5.8 Administrative and Support, Waste Management and Remediation 
Services 

This sector entails companies that offer a variety of recurring support activities for day-to-day 
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operations to businesses. This includes clerical services, office planning, and personnel 

management. The empirical findings in Table A13 suggest that firm value has a positive and 

significant relationship with ESG score. Therefore, a one-unit increase in combined 

sustainability rating is associated with a 0.0222 increase in Tobin’s Q, which marks the largest 

coefficient magnitudes on firm value in the sector analysis. This could be explained by the 

sector’s strong link to the environment and its strict regulations, which especially firms in waste 

management and remediation are bound to. The magnitude of the environmental pillar effect 

on firm value is similar to the combined score, however, it is only significant at the 90% 

confidence level. Further, leading governance practices might reduce operational disruptions 

and risks of legal fines. Additionally, better ESG performance might attract the attention of 

investors, enhancing the firm’s market value. As for environmental, governance score is only 

significant at the 90% confidence level. 

Although parameter magnitudes of the ESG metrics on profitability indicate a positive 

relationship between the two, they are not statistically significant (Table A13, Models 5-8). 

5.9 Other sectors 

Accommodation and Food Services (Table A14), Finance and Insurance (Table A15), and 

Health Care and Social Assistance (Table A16) do not produce statistically significant effects 

of ESG ratings on either firm value or profitability at the 95% confidence level. Interestingly, 

however, the Health Care sector features opposing single pillar effects, potentially offsetting 

the general ESG score effect on firm value. The environmental score is positively associated 

with Tobin’s Q, whereas the social score indicates a negative relationship. However, these 

findings are only significant at the 90% confidence level. 

The remaining sectors (see Table A2 underneath Health Care and Social Assistance) were not 

included in the analysis since they feature only a small number of observations, which might 
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lead to unreliable estimates and a general lack of statistical power even after small sample 

adjustments. 

6 Conclusion 
The findings of this study provide an understanding of the relationship between ESG ratings 

and financial performance, underscoring the importance of considering sector-specific 

dynamics. It is highlighted in the analysis across various sectors that the impact of ESG on firm 

value and profitability is not uniform and exhibits significant variation. 

In the cross-sector analysis, it was observed that while some sectors showed a strong positive 

correlation between ESG ratings and financial performance, others exhibited no evident 

relationship. Additionally, the magnitude of the effect varies significantly across sectors. This 

variation suggests that the effectiveness of ESG initiatives and their influence on firm value and 

profitability are highly contingent on the business's sectoral characteristics and operational 

context. Unfortunately, further analysis did not reveal any quantifiable patterns in R&D 

intensity, asset tangibility, and sales-per-employee ratio, among other characteristics consistent 

with the regression outcomes. 

One of the main insights from this study is the economic significance of ESG ratings. The 

changes in firm value and profitability indicate that the impact of ESG is not only statistically 

significant but also carries substantial economic weight. 

Furthermore, the investigation into the individual pillars of ESG revealed varied influences on 

financial performance. The social pillar often emerged as a significant driver of the combined 

ESG effect, particularly in sectors where consumer and public perception play a crucial role. In 

contrast, the governance pillar rarely showed any significant influence in the whole sample and 

across industries, suggesting that different ESG aspects must be prioritized depending on the 

sector. 
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Sector-specific findings further underscore the diverse impacts of ESG. In sectors such as 

manufacturing, environmental and social considerations were paramount, aligning with the 

sector's operational focus and stakeholder expectations. Conversely, in sectors like information, 

governance and social aspects were more influential, reflecting these industries' unique 

challenges and priorities. 

While extensive, this study acknowledges certain limitations. Including a broad set of control 

variables and fixed effects reduces the risk of potential endogeneity, yet it does not entirely 

eliminate it. Consequently, caution is advised in interpreting the results, especially concerning 

causality. To further mitigate the risk of reverse causality, high-value firms having more 

capacity to finance sustainability initiatives and subsequently achieve higher ESG ratings, 

investigating the impact of periodically lagged ESG ratings on financial performance might be 

a viable approach in future studies. Additionally, this study focuses on the largest firms in the 

United States, which means it does not consider the scenarios in other countries or the dynamics 

of smaller companies. These limitations present opportunities for further research in the form 

of different geographic or firm size focus. Furthermore, since the analysis controls for growth, 

the observed impact on Tobin’s Q implies that higher ESG ratings might be partially attributable 

to a lower cost of capital, suggesting that investors perceive lower risks in firms with higher 

ESG ratings. This relationship may warrant further exploration to understand how ESG 

influences market valuation. 

In conclusion, this research contributes to the discourse on ESG and corporate financial 

performance. It emphasizes the need for a sector-specific approach in formulating and 

implementing ESG strategies. As companies increasingly integrate sustainability into core 

operations, these findings offer valuable insights for business leaders and policymakers, 

highlighting the importance of a nuanced and informed approach to adopting sustainable 

business practices. 
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Table A7: Pooled OLS model comparison 
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Table A8: Regression results Retail Trade 

 



 

 

 

X 

Table A9: Regression results Wholesale Trade 

 
  



 

 

 

XI 

Table A10: Regression results Professional, Scientific and Technical Services 
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