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A B S T R A C T   

Climate change has become a risk that companies, governments and stakeholders must consider. Climate risk 
affects everything from people’s health to the performance of companies. The European Union has approved 
various legislations and action plans to counteract the effects of climate change in a pioneering strategy. Com-
panies can play a critical role in mitigating climate change and creating a more sustainable future by integrating 
environmental considerations into their decision-making processes. However, this integration may impact their 
performance. This paper aims to analyse the effect of climate change on the stock returns of European companies. 
The study sample consists of 265 companies listed in the Stoxx 600 index between 2015 and 2021 and the 
methodology used is the econometric method for panel data. The results show that carbon emissions have a 
negative effect on the performance of companies. Oppositely, a good rating in the environmental pillar has a 
positive impact on returns.   

1. Introduction 

There is no doubt about the incidence of human activity on climate 
change. Climate change and pollution not only pose risks for the future, 
but they are already having very visible effects on populations and time 
is running out (Cook and Heyes, 2022; Guaita Martínez et al., 2022; He 
et al., 2022; Wang et al., 2022). In an attempt to stop global warming or 
reduce its effects, many countries signed the Kyoto Protocol in 1997, 
whereby developed nations committed to reducing their Greenhouse 
Gas (GHG) emissions. However, the agreement did not become effective 
until 2005. Subsequently, in 2015, the Paris Agreement was approved 
(UNFCCC, 2015), an international and legally binding treaty, which for 
the first time included all countries in the fight against climate change. 
The main objective of the agreement was to keep the increase in global 
average temperature below 2 ◦C with respect to pre-industrial levels, 
and to try to limit it to a maximum of 1.5 ◦C. 

The European Union (EU) is currently leading the fight against 
climate change and promoting the economic transition towards more 
sustainable investments, with various ongoing initiatives. The European 
Commission published the Action Plan on Sustainable Finance, with the 

aims of promoting sustainable and transparent investment, and ensuring 
that sustainability is included in risk management (European Commis-
sion, 2018). Different regulations have been derived from this plan, such 
as the regulation on Sustainability-related Disclosures in the Financial 
Services sector (European Parliament, 2019), the EU taxonomy for 
sustainable activities (also known as the Green Taxonomy) (European 
Parliament, 2020) and the Corporate Sustainability Reporting Directive 
(European Parliament, 2022). 

Climate change has become an imperative threat that societies must 
address. Giglio et al. (2021) explain that the financial sector can play a 
crucial role in fighting against climate change and the associated risks. 
Therefore, a new problem arises: How can the financial sector help so-
ciety and ecosystems in mitigating and adapting to climate change? 
Given the importance of the matter and the fact that the EU is clearly a 
pioneer in sustainability issues in general, and especially in sustainable 
finance, the purpose of this paper is to analyse the effect of climate risk 
on the stock returns of companies in the European financial market. 
Investors need to carefully assess the climate risk associated with the 
companies in which they invest, as well as the exposure of their port-
folios to this risk. 
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Climate change is a new type of risk for companies, known as climate 
risk. Reboredo and Ugolini (2022) define climate risk as the combina-
tion of physical risk and transition risk. The first comes from natural 
disasters and the unpredictability and intensity of weather events, and 
the second from the actions that companies must take in line with reg-
ulatory, technological and consumer preference changes to reduce their 
emissions and adapt their production processes to a green economy. 

The effect of climate risk on financial markets and companies is a 
current issue and one that is widely debated in the literature (Giglio 
et al., 2021; Agliardi et al., 2023; Eurosif, 2023). There are different 
ways of approaching climate risk, and there is no clear consensus as to 
the variables and indicators that best define it. Among the most 
commonly used are carbon intensity (Bhat, 1999; In et al., 2019; Görgen 
et al., 2020; Bolton and Kacperczyk, 2021; Ilhan et al., 2021; Rodrí-
guez-García et al., 2022), GHG emissions on the land, in the air, and in 
water bodies (Chang et al., 2020; Fang et al., 2021; Hsu et al., 2023), and 
the ESG ratings of major rating agencies (Garzón-Jiménez and 
Zorio-Grima, 2021; Zhang, 2022). Regarding carbon intensity, there is 
no one way to quantify it. Some authors use the sum of GHG emissions 
from Scope 1 and Scope 2 (in some cases also including those from Scope 
3) standardised by the company’s revenues (Garvey et al., 2018; In et al., 
2019; Görgen et al., 2020; Bolton and Kacperczyk, 2021; Rodrí-
guez-García et al., 2022; Trinks et al., 2022), while others standardise 
emissions using a company’s market value (Ilhan et al., 2021), or its 
book equity (Hsu et al., 2023), or the reporting threshold of the Euro-
pean Pollutant Release and Transfer Register (Horváthová, 2012). 

Most of the research on the impact of climate risk on the financial 
markets has focused on the USA (Bhat, 1999; Andersson et al., 2016; 
Albuquerque et al., 2019; In et al., 2019; Monasterolo and De Angelis, 
2020; Yook and Hooke, 2020; Bolton and Kacperczyk, 2021; Ilhan et al., 
2021; Garcia-Jorcano et al., 2022; Reboredo and Ugolini, 2022; Tang 
and Li, 2022; Hsu et al., 2023), and there is little research on the Eu-
ropean financial market (Horváthová, 2012; Ennis et al., 2014; Oes-
treich and Tsiakas, 2015; Andersson et al., 2016; Monasterolo and De 
Angelis, 2020; Reboredo and Ugolini, 2022). 

Building on the research of Garvey et al. (2018), In et al. (2019), 
Monasterolo and De Angelis (2020), Tripathi and Jham (2020) and 
Trinks et al. (2022), this study explores how climate-related risks in-
fluence financial markets. Furthermore, it aims to expand our under-
standing of the broader implications of the ESG scores. Derived from 
Horváthová (2012), Ennis et al. (2014), Albuquerque et al. (2019), 
Garzón-Jiménez and Zorio-Grima (2021), and Zhang (2022), this 
research also focuses on the effect of Environmental, Social, and 
Governance (ESG) factors on a company’s stock returns with the aim of 
determining whether the market rewards or penalizes companies that 
receive positive or negative assessments in the ESG scores, and espe-
cially, in the environmental pillar score. 

Therefore, this paper makes academic and practical contributions to 
the study of climate risk and its impacts on financial markets. From a 
practical perspective, it raises awareness among companies of the 
importance of managing climate risk and offers means of measuring it. 
Investors and portfolio managers can utilize these insights to gauge the 
exposure of their investments to climate risk and make more informed 
decisions to safeguard their portfolios against potential risk associated 
with environmental challenges. From a theoretical standpoint, this 
research supports the findings of previous studies by Garvey et al. 
(2018), In et al. (2019), Monasterolo and De Angelis (2020), Tripathi 
and Jham (2020) and Trinks et al. (2022), which indicate that the 
market values low exposure to climate risk. Furthermore, it introduces a 
specific variable, the environmental pillar score, to assess its relation-
ship with companies’ stock returns. The results also show that the 
control of carbon intensity and the environmental pillar score of the ESG 
score can be effective measures. 

Based on the findings drawn from the analysis some recommenda-
tions can be presented in corporate practices: i) ESG awareness and ii) 
environmental risk management. Regarding the first, a better 

understanding of ESG factors can lead to more responsible decision- 
making and contribute to sustainable economic growth. Furthermore, 
by implementing measures to reduce carbon emissions and improve 
energy efficiency, companies can mitigate potential financial risks 
associated with environmental regulations and changing market 
demands. 

The study is structured as follows: Section 2 contains a review of the 
literature on the link between climate risk and the financial markets. The 
methodology and hypotheses are described in Section 3, and the data is 
shown and explained in Section 4. The results are presented in Section 5 
and the discussion of this analysis can be found in Section 6. The con-
clusions are drawn in Section 7. 

2. Literature review 

Existing research on the impact of climate risk on the financial 
markets has focused on analysing whether there is a risk premium in the 
high-carbon intensity portfolios (Görgen et al., 2020; Bolton and Kac-
perczyk, 2021; Reboredo and Ugolini, 2022; Tang and Li, 2022), or 
whether the low-carbon intensity portfolios perform better (Andersson 
et al., 2016; Garvey et al., 2018; In et al., 2019; Monasterolo and De 
Angelis, 2020; Tripathi and Jham, 2020; Yook and Hooke, 2020; Trinks 
et al., 2022). Other studies analyse the relationship between financial 
performance and the company’s level of GHG emissions (Bhat, 1999; 
Chang et al., 2020; Fang et al., 2021; Hsu et al., 2023), or its ESG rating 
(Horváthová, 2012; Ennis et al., 2014; Albuquerque et al., 2019; Berg 
et al., 2021; Garzón-Jiménez and Zorio-Grima, 2021; Zhang, 2022). 

The research on the existence of a risk premium in the high-carbon 
intensity portfolios has yielded non-homogeneous results. Bolton and 
Kacperczyk (2021), in the US market, and Tang and Li (2022), in the 
Chinese and US markets, find that there is a carbon premium. However, 
in a worldwide study, Görgen et al. (2020) conclude that there is no 
carbon premium and, furthermore, that investors are not aware of the 
climate risk of the companies they support. In their study of the Euro-
pean and North American markets, Reboredo and Ugolini (2022) also 
find that there is no transition risk premium, or in other words, that 
compensation is not required for companies that are more exposed to 
environmental regulatory changes. 

Likewise, there is no consensus on how low-carbon portfolios 
perform. Garvey et al. (2018) and Trinks et al. (2022) find that at in-
ternational level, low-carbon intensity portfolios perform better. Simi-
larly, In et al. (2019) observe that US carbon-efficient portfolios perform 
better. Tripathi and Jham (2020) draw the same conclusion when ana-
lysing portfolios from the Indian market between 2006 and 2018. 
Monasterolo and De Angelis (2020) find that, at global level, the 
low-carbon indexes perform better, and that since the Paris Agreement 
the systematic risk of low-carbon portfolios had decreased. However, 
Andersson et al. (2016) find no differences in performance between 
sustainable and traditional indexes, noting that investors do not consider 
climate risk in their decision-making. More recently, Yook and Hooke 
(2020) analysed the S&P500 between 2004 and 2017, affirming that 
there are no differences in performance between carbon-free and 
traditional portfolios. 

The results of the studies that relate the level of companies’ GHG 
emissions and their returns are also divergent. For the US market, Bhat 
(1999) finds that GHG emissions negatively affect performance and 
market value. Fang et al. (2021) reach the same conclusion in their study 
focused on four Chinese cities, observing that the negative effect on 
performance has grown since the Paris Agreement. For their part, Hsu 
et al. (2023) analyse the US market, finding that companies that are high 
in GHG emissions perform better, while Chang et al. (2020) find that a 
change in emissions does not affect a company’s performance, even 
though an increase in performance is accompanied by a corresponding 
increase in emissions. 

Last, some studies find a positive relationship between ESG ratings 
and stock returns (Albuquerque et al., 2019; Garzón-Jiménez and 
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Zorio-Grima, 2021; Zhang, 2022), while others find no significant 
relationship between them (Horváthová, 2012; Ennis et al., 2014). It has 
also been noted that the relationship between ESG ratings and stock 
returns can vary depending on when the data was collected (Berg et al., 
2021). Notably, in a worldwide study, Albuquerque et al. (2019) find 
that companies with a good ESG rating have a reduced systemic risk, are 
valued more highly, have less capital cost and are less susceptible to 
changes in economic cycles. Garzón-Jiménez and Zorio-Grima (2021) 
conclude that companies that disseminate more ESG information have a 
lower capital cost. Similarly, Zhang (2022) finds that companies with 
good ESG ratings and good ESG information disclosure perform better in 
the market. Berg et al. (2021) made a critical observation regarding the 
relationship between ESG ratings and stock returns, using data collected 
from Refinitiv. The authors found that before a methodological change 
was made by the rater, there was no significant relation between the ESG 
ratings and stock returns, whereas after the change, they found a strong 
relationship between them. This behaviour was also observed in the 
environmental and social pillars. 

3. Methodology and hypotheses 

To assess the possible existence of a climate risk premium, the panel 
data econometric model will be used. This methodology is selected 
because of its ability to examine the evolution of the group of companies 
over several years, controlling for individual effects (Martinez et al., 
2016). 

The model is defined as follows: 

Yit =
∑s

r=1
βr⋅Xr,it +

∑w

v=1
βvXv,it + μi + εit (1)  

Where: 

Yit represents the stock return of company i in year t obtained from 
the annual variation in the price of each company’s share 
Xr,it is the economic and financial variable r (r = 1, …, s) for company 
i in year t. 
Xv,it is the variable related to climate risk and ESG factors v (v = 1, …, 
w) for company i in year t. 
μi is the individual unobservable heterogeneity that remains constant 
over time for each company. 
εit is the random disturbance for which a zero mean and constant 
variance is assumed. 

According to the theoretical framework regarding climate risk and 
stock returns, the economic and financial variables included in the 
model are volatility, the size of the company, fixed assets (PPE), and 
return on assets (ROA). The other group of variables are related to 
climate risk and the ESG factors: Scope 1 GHG emissions and Scope 2 
GHG emissions, carbon intensity, ESG Combined Score, and each pillar 
score separately (Environmental, Social and Governance). Moreover, 
the effect of COVID-19 on a company’s stock return is included in the 
analysis. 

Therefore, the model is defined as follows: 

Returnit = β1Volatilityit + β2Sizeit + β3PPEit + β4ROAit
+ β5(Scope 1 + Scope 2) + β6Carbon Intensityit
+ β7ESGCombinedit + β8EnvPillarit + β9SocPillarit + β10GovPillarit
+ β11Carbon Intensityit⋅Covid19 + μi + εit (2) 

Volatility refers to the degree of variation or fluctuation in stock 
prices, it is, therefore, a measure of risk. In the present paper, this var-
iable is obtained by annualising the daily volatility of the stock returns. 
A higher value indicates greater price fluctuations and increased un-
certainty in the stock market, which can potentially impact stock 
returns. 

The size of a company is obtained by applying the logarithm of the 
total amount of assets a company has in its accounting books. The log-
arithm is especially useful due to the wide range of disparity among the 
data. 

The fixed assets are a subset of the assets that a company has, and 
they normally represent its properties, plants and equipment (PPE). The 
logarithm of total net amount of fixed assets is used in this study. A 
higher PPE value indicates that the company has more tangible assets, 
which might signal a stronger financial position. 

Return on Assets (ROA) is a financial ratio that shows how much 
profit the company generates in relation to its total assets. A high ROA 
value indicates that the company is efficiently utilizing its assets to 
generate profits, while a low value of ROA may indicate profitability 
issues or inefficiency in asset utilization. 

Regarding the variables related to climate risk, first, the sum of scope 
1 and scope 2 emissions is included in the model. Scope 1 GHG emissions 
represent a company’s direct emissions originating from sources that are 
controlled or owned by the business. This variable compiles the emis-
sions of carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCS), perfluorocarbons (PFCS), sulfur hexafluo-
ride (SF6) and nitrogen trifluoride (NF3). Meanwhile, scope 2 GHG 
emissions represent the indirect emissions of a company produced by the 
consumption of electricity, heat or steam. This category includes the 
same types of emissions as scope 1. Data from Scope 3 GHG emissions 
are excluded because the reporting on these emissions is currently poor 
given that there is no standard indicator to measure indirect emissions 
from the value chain (Garvey et al., 2018). These emissions are largely 
outside the company’s direct control, which is why they were not 
included in this study. 

Carbon Intensity is measured as the logarithm of the ratio between 
total Scope 1 and 2 emissions and the market capitalisation of the 
company. This variable represents the amount of emissions the company 
generates per monetary unit of its capitalization. When selecting com-
panies, those with the lowest carbon intensity are preferable. Addi-
tionally, the “Carbon Intensity*COVID19” variable is introduced to 
investigate the impact of COVID-19 on the company’s stock return. This 
coefficient obtained is the interaction term between “COVID” and 
“Carbon Intensity”, representing how stock returns during the COVID-19 
period are influenced by changes in the carbon intensity variable. 

The ESG Combined Score is a score assigned by Eikon to a company, 
and is defined as the performance in the environmental, social and 
corporate governance pillars with an ESG Controversies overlay. This 
score ranges from 0 to 100. A higher ESG Combined Score implies that 
the company has a stronger overall ESG performance. 

The Environmental Pillar Score measures the company’s impact on 
the environment, assessing the effectiveness of its policies and actions in 
relation to environmental issue. This score reflects how well a company 
uses best management practices to avoid environmental risks and 
capitalize on environmental opportunities to generate long term share-
holder value. Ranging from 0 to 100, a higher Environmental Pillar 
Score suggests that the company shows a strong commitment to envi-
ronmental sustainability. 

The Social Pillar Score measures a company’s ability to build trust in 
workers, customers, suppliers and society in general. It serves as a 
reflection of the company’s reputation and the health of its license to 
operate, which are crucial factors in determining its capacity to generate 
long-term shareholder value. This score ranges from 0 to 100. A higher 
Social Pillar Score indicates that the company exhibits strong social 
responsibility practices and prioritizes ethical behaviour and inclusive 
engagement with its stakeholders. 

The Governance Pillar Score evaluates the systems and processes that 
a company applies to ensure company stakeholders’ interests. It reflects 
a company’s capacity, via its use of best management practices, to direct 
and control its rights and responsibilities through the creation of in-
centives, checks and balances to generate long-term shareholder value. 
Like the other pillars, the Governance Pillar Score ranges from 0 to 100. 
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A higher Governance Pillar Score indicates that the company demon-
strates strong corporate governance practices. 

Table 1 shows the authors that have included these variables in their 
works with the objective of determining whether there is a relation 
between sustainable variables and stock returns. 

According to the theoretical framework of these variables, the 
following hypotheses are proposed for this study:  

• H1: Higher emissions of Scope 1 and 2 decrease the company’s stock 
returns.  

• H2: Higher Carbon Intensity decreases company’s stock returns.  
• H3: An increase in the ESG Combined Score leads to an increase in 

the company’s stock returns. 
• H4: An increase in the Environmental Pillar Score leads to an in-

crease in the company’s stock returns.  
• H5: An increase in the Social Pillar Score leads to an increase in the 

company’s stock returns.  
• H6: An increase in the Governance Pillar Score leads to an increase in 

the company’s stock returns. 
• H7: There exists and interaction between Covid-19 and carbon in-

tensity that could potentially impact stock returns. 

4. Data 

The companies included in the analysis are selected from those listed 
on the Stoxx 600 index and for which data is available for all variables 
between 2015 and 2021. The data was sourced from Eikon/Datastream. 
The sample initially included the 600 companies in the Stoxx 600 index 
as of February 17th, 2023. In the screening process of the sample, 
companies with no data for one or more of the variables in the econo-
metric model were removed, leading to the further elimination of 335 
companies. The final sample corresponds to 265. 

Table 2 shows the descriptive statistics and Table 3 the matrix of 
correlations. 

A high correlation between the Carbon_intensity and Scope1 + Scope2 
variables and the PPE and Scope 1 + Scope 2 variables can be observed. It 
is more appropriate to exclude total absolute emissions (Scope 1 + Scope 
2) and maintain carbon intensity as this measure allows for a more ac-
curate comparison between different sized companies (Ilhan et al., 
2021) and the value of a company’s fixed assets. 

The final model used is as follows:  

Where i = 1,2, …, 265 companies and t = 1,2, …, 7, years of study. Since 
all the data is available for each company, the panel data is balanced. 

5. Results 

To determine whether the model is fixed effects or random effects, 
Hausman’s test was applied (Table 4). The null hypothesis of this test 
states that there is no significant correlation between the individual 
effects of each company and the estimators. If the null hypothesis is 
accepted, the random effects model is used. Otherwise, the fixed effects 
model is used. The test indicates that the null hypothesis is not accepted. 
Therefore, the fixed effects model is used. Furthermore, an evaluation of 
multicollinearity within the independent variables was applied through 
the calculation of the Variance Inflation Factor (VIF). High VIF values 
(5–10) can indicate potential issues with multicollinearity. The results, 
as reported in Table 5, show that the VIF values range from 1.064 to 
2.776, which are within acceptable limits, reassuring that concerns 
regarding multicollinearity are not of significant magnitude. The results 
of the panel model are presented in Table 6. 

In terms of the model’s goodness-of-fit, an R2 of 0.16 is obtained. 
Although this value might appear low, it is consistent with the findings 
of other studies in the research field. Horváthová (2012) and Trinks et al. 
(2022) also reported R2 values around 0.15 and 0.27 in their econo-
metric models using panel data. Consequently, it can be concluded that 

Table 1 
Relationship between literature and variables used in this analysis.  

Variable Authors 

Volatility Görgen et al. (2020) 
Size Albuquerque et al. (2019), In et al. (2019), Görgen et al. (2020) and Trinks et al. (2020, 2022) 
PPE Görgen et al. (2020), Trinks et al. (2020), Bolton and Kacperczyk (2021) and Hsu et al. (2023) 
ROA Garvey et al. (2018), In et al. (2019), Trinks et al. (2020) and Reboredo and Ugolini (2022) 
Scope 1 and Scope 2 Garvey et al. (2018), In et al. (2019), Bolton and Kacperczyk (2021), Trinks et al. (2022) and Zhang (2022) 
Carbon_intensity Ilhan et al. (2021) 
ESGCombined Albuquerque et al. (2019), Berg et al. (2021), Garzón-Jiménez and Zorio-Grima (2021) and Zhang (2022) 
Each pillar (E-S-G) In et al. (2019), Berg et al. (2021) and Agliardi et al. (2023) 
Carbon_intensity*COVID Song et al. (2021)  

Table 2 
Descriptive statistics.  

n = 1855      

Mean Std dev Min Max 
Return 0.10 0.28 − 0.76 2.35 
Volatility 0.28 0.11 0.11 1.05 
Size 9.90 1.71 4.22 14.78 
PPE 7.53 2.10 − 1.01 12.32 
ROA 0.07 0.13 − 0.13 2.49 
Scope 1 + Scope 2 12.56 2.49 5.40 19.09 
Carbon_intensity 3.03 2.31 − 4.61 10.29 
ESGCombined 65.73 14.30 23.78 94.16 
EnvPillar 72.20 19.07 5.81 99.16 
SocPillar 75.57 16.19 14.76 98.33 
GovPillar 67.86 18.88 8.43 98.57 
Carbon_intensity*COVID 0.78 1.75 − 4.61 8.78  

Returnit = β1Volatilityit + β2Sizeit + β3PPEit + β4ROAit ++β5Carbon Intensityit + β6ESGCombinedit + β7EnvPillarit
+β8SocPillarit + β9GovPillarit + β10Carbon Intensityit⋅Covid19

+μi + εit

(3)   
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the model’s explanatory power is comparable to that of other studies 
included in the academic literature. 

All economic-financial variables are significant, except for the size of 
the company’s assets. Regarding the rest of the variables, there is a 
positive relationship between the volume of fixed assets and stock 
returns. The positive coefficient (0.111) indicates that, on average, a 
higher level of property, plant and equipment may have a positive 
impact on the outcome. Investors might interpret higher PPE as a sign of 
future growth potential. Moreover, a positive relationship with ROA is 
observed. The coefficient (0.274) suggests that on average firms with 
higher profitability, have higher stock returns. Regarding volatility, the 
negative and highly significant coefficient (− 0.648) indicates that on 
average stocks with higher standard deviation (risk) have lower returns. 

Regarding the variables related to climate risk, the results show that 
all of them are significant except for ESGCombined, a result that co-
incides with the work of Horváthová (2012) and Ennis et al. (2014). The 
lack of significance of the ESGCombined in the regression model is 
explained by the fact that the social and governance pillars have a 
negative relationship with performance, offsetting the environmental 
effect. Measures to improve social and governance aspects may require 
additional spending, affecting profitability. However, it is confirmed 
that a good rating in environmental issues is statistically significant and 
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Table 4 
Test of hausman.  

chisq = 251.64 
df = 10 
p-value <2.2e-16  

Table 5 
VIF values of independent variables.  

Volatility 1.064002 
Size 2.530752 
PPE 2.776351 
ROA 1.238333 
Carbon_intensity 1.949929 
ESGCombined 1.948830 
EnvPillar 2.043466 
SocPillar 2.068989 
GovPillar 1.299548 
Carbon intensity*COVID 1.099819  

Table 6 
Data panel results.  

Volatility − 0.648*** 
(0.068) 

Size − 0.040 
(0.035) 

PPE 0.056*** 
(0.020) 

ROA 0.274* 
(0.146) 

Carbon_intensity − 0.165*** 
(0.013) 

ESGCombined 0.001 
(0.001) 

EnvPillar 0.002* 
(0.001) 

SocPillar − 0.002** 
(0.001) 

GovPillar − 0.001* 
(0.001) 

Carbon intensity*COVID 0.00002 
(0.00002) 

Observations 1855 
R2 0.16104 
F Statistic 30.3274*** df (= 10: 1580) 

Note: *p < 0.1; **p < 0.05; ***p < 0.01. 
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is positively (0.002) associated with higher performance. 
Regarding carbon intensity, it is observed that it has a negative and 

highly significant relationship with stock return, suggesting that on 
average companies with high carbon emissions have a lower stock 
returns, a result that coincides with those found by Garvey et al. (2018), 
In et al. (2019) and Trinks et al. (2022). This could be due to several 
factors, such as a negative image of the company, affecting its sales, or 
direct sanctions on its emissions, thereby increasing its costs. In any 
case, this result highlights the importance of adequately managing the 
environmental impact of companies to maintain good financial 
performance. 

6. Discussion 

Table 7 is a summary of the hypotheses and the effects found for each 
non-financial variable on stock returns. (+) indicates a positive relation 
with stock returns, meaning that higher values of the explanatory var-
iables increase the value of stock returns; (− ) implies the opposite 
relationship; and (*) denotes that the variable is not significant in the 
model. 

It can be observed that the findings confirm hypothesis H2, sug-
gesting a negative relationship between carbon intensity and stock 
returns, corroborating the results of previous studies by Garvey et al. 
(2018), In et al. (2019) and Trinks et al. (2022). Therefore, on average, 
companies with a higher carbon intensity tend to yield lower stock 
returns, highlighting the potential financial benefits of environmental 
practices. The effect of the interaction of COVID-19 with carbon in-
tensity is not statically significant (hypothesis H7). 

Contrary to initial expectations based on hypothesis H3, there is not a 
significant relationship between stock returns and the ESG Combined 
Score (Horváthová, 2012; Ennis et al., 2014). This finding is in line with 
the research of Berg et al. (2021), suggesting that older ESG data may 
not have had a meaningful influence on stock returns. However, this 
result differs from that found by Zhang (2022), who asserts that there is 
a positive relationship. This discrepancy might be due to differences in 
the dataset periods and the measurement of the ESG scores, as suggested 
by Berg et al. (2021) in their study. 

The Environmental Pillar Score (hypothesis H4) was found to have a 
positive relationship with stock returns. This result reinforces the 
increasingly recognised role of strong environmental performance in 
generating higher returns, consistent with the findings of In et al. (2019) 
and Berg et al. (2021). 

Last, the findings relating to the Social Pillar Score and the Gover-
nance Pillar Score (Hypotheses H5 and H6) contradicted both our initial 
predictions and those of Berg et al. (2021) and In et al. (2019), who 
found that companies with good social and governance scores out-
performed other companies in the stock market. However, this negative 
relationship is in line with other studies such as Abdi et al. (2020, 2022), 
who also found a negative impact derived from the possible costs of 
launching social policies. These costs seem to be an extra financial 
burden and are not immediately returned, at least in the short term. 

7. Conclusions 

The aim of this study was to examine the effect of climate risk on the 
financial performance of companies. Climate risk was measured using 
carbon intensity, the environmental pillar score and the ESGCombined 
score. The data of 265 European companies on the Stoxx 600 index was 
used. 

Companies can play a critical role in mitigating climate change and 
creating a more sustainable future by integrating environmental con-
siderations into their decision-making processes. However, this inte-
gration may impact their performance. 

The analysed model shows that on average companies with higher 
carbon emissions have lower stock returns, a result that can be explained 
by regulatory pressure, investors’ growing concern about environmental 
impact and the transition towards a low-carbon economy. This suggests 
that companies must seriously consider reducing their carbon emissions 
and adopt sustainable measures in their business model. 

The ESG metric is not a good indicator as a measure of climate risk as 
it assesses the sustainable performance of a company in environmental, 
social and governance terms. The results suggest that a higher score in 
the environmental pillar is associated with companies’ improved 
financial performance. However, higher scores in the social and gover-
nance aspects could negatively impact companies’ stock returns. These 
findings suggest that the ESG Combined score is not an appropriate 
measure for assessing climate risk. 

The present study was based on a specific sample of European 
companies and may not be representative of the global market, which 
implies a limitation in the generalisability of the results. Another limi-
tation is the reliance on a single database for acquiring sustainability 
data, including Scope 1 and Scope 2 GHG emissions, ESG Scores and 
individual pillar scores. As stated by recent research (Berg et al., 2022), 
there is often a low correlation between ESG ratings from different 
providers (Refinitiv, Sustainalytics, MSCI, among others), suggesting 
substantial variability in how these metrics are assessed. Consequently, 
the findings of this paper may be specific to the methodology employed 
by the Eikon database and could differ if alternative databases were 
used. 

For future lines of research, it is proposed to use other measures of 
carbon intensity widely accepted in the literature and proposed in the 
studies by Garvey et al. (2018), In et al. (2019), Görgen et al. (2020), 
Bolton and Kacperczyk (2021) and Trinks et al. (2022), among others. 
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