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Abstract
The following research has analyzed the linkage between ESG sustainability scores to the 
firm’s valuations. We provide evidence that the total ESG score is diminishing for the S & 
P500 firms from 2019 till 2021 meaning that these risks factors take their rightful place in 
the global economy. We find that the impact of environmental risks on the firm’s valuation 
is not significant enough. Moreover, we found that while the “Beta” risk factor of the S & 
P500 carries environmental risks, it does not hold such risks for Nasdaq100 stocks, and 
therefore, we recommend strengthening the environmental education to investors and other 
financial industry participants. This research also provides evidence that social risk impact 
negatively the simple excess return for both the S & P500 and nasdaq100 stocks indicating 
that social issues must be mitigated in order to maximize a firm value. Moreover, we find 
that the traditional CAPM “Beta” carries environmental and corporate governance risks 
for the S & P500 stocks. However, it totally neglects social risks and therefore it can not be 
used in modern ages where social risk are very important to all participants of the global 
economic environment.
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1 Introduction

Climate finance seeks to support actions that will address climate change issues. The 
Kyoto Protocol 1997 and the Paris Agreement 2015 call for financial assistance from 
parties with more financial resources to those that are less endowed and more vulnera-
ble. This recognizes that the contribution of countries to climate change and their capac-
ity to prevent it and to cope with its consequences vary enormously. Climate finance is 
needed for mitigation because large-scale investments are required to significantly reduce 
emissions. The Paris agreement sets the goal of zero net greenhouse gas emissions from 
human activity. Each party is obligated to set targets for emissions reduction or limitation, 
implement domestic measures to achieve those targets, and submit data on its progress for 
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international review and evaluation. The second milestone of 2015 was the adoption of the 
Sustainable Development Goals (SDGs) by the 194 countries of the UN General Assembly 
addressing global social issues and environmental challenges that threaten the sustainabil-
ity of human society. Global goals were set, including poverty eradication, good health 
and well-being, quality education, clean energy, sustainable cities, responsible consump-
tion and production, and action on climate change. Amid these changes, corporate man-
agers began to embrace environmental management, equal opportunity, work-life balance, 
labor rights, and other socially responsible policies as integral to the management of busi-
ness risks and opportunities. At the same time, investors began to recognize the importance 
of ESG (Environmental, Social and Corporate Governance) risks in investment decisions. 
ESG risks are measured by scores for each component (E, S, and G) that sum up the total 
ESG risk score. For example, Intel corporation risk scores are 4.4, 5. 9, and 7 for E, S, and 
G, respectively, summing up to a total of 17 which represent the total ESG risks score. 
Micron Technology has the same total ESG score as Intel, however, it is comprised of 6.6, 
5.1, and 5.8 for E, S, and G, respectively, meaning that Micron imposes more environmen-
tal risks and fewer social and corporate governance risks than Intel. Individual investors 
and institutional investors evaluate the total risk score and its component according to their 
values and preferences.

ESG holds social and environmental responsibilities to corporates that are used to sanc-
tify revenues and profits above all other corporate goals and missions ensuring the long life 
of a company through a combination of financial profitability, environmental protection, 
and social responsibilities. ESG investment is a set of global guidelines drawn up under 
UN leadership stating that investment managers should incorporate ESG factors when 
making investment decisions and are required to provide information representing their 
approach to responsible investment. According to Kawaguchi (2017), incorporating ESG 
factors mean including issues relating to the environment such as carbon emissions, energy 
efficiency, resources efficiency, recycling, water resources, renewable energy, preservation 
of forests, and marine resources. Social issues include workplace diversity, working condi-
tions across the supply chain, forced labor, and modern slavery. Those policies which were 
regarded as additional cost factors are now being treated differently since mounting threats 
to humanity such as climate change and wealth gaps are now being recognized by consum-
ers, stakeholders, corporate workers, and governments.

There are two important aspects of the impact of sustainability on the financial mar-
kets as a whole and on investments and portfolio construction. First, investors are more 
concerned about ESG issues and prefer to invest in firms that are aware of these issues 
and are willing to invest resources to reduce their sustainability risks. Second, more and 
more investment houses are stating that they will not continue to invest in companies that 
harm the environment. For example, in July 2021, “Altshuler Shaham” which is the largest 
investment house in Israel, announced that it intends to end its investment in companies 
with more than a quarter of their revenues in the future in carbon. Moreover, the investment 
house argued that the move is not due to climatic activism, but from an economic perspec-
tive, in their view, “climatic risks are investment risks”. Such an important move from the 
leader of the institutional investors that dominates the financial market would essentially 
drive companies to take care of their environmental issues. However, this revolution had 
not come without protests and debates initiated by private investors that use the services 
of those institutional investors. In their view, not investing in high ESG risk stocks may 
harm returns on their portfolios and eventually massive abandonment of that investment 
house by unsatisfied customers. “Altshuler Shaham” is the first swallow in Israel that may 
be followed by other investment houses. A massive joining of this movement by private 
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and institutional investors can really change the world by forcing companies that seek pub-
lic funds to better care about sustainability issues. Figure 1 shows the relative importance 
of Google trends based on the ESG risk measurement.

Figure 1 shows a growing worldwide interest in the ESG risk rating demonstrating the 
world’s increasing concerns about environmental, social, and corporate governance issues.

This study is designed to examine to what extent ESG risks affect companies value in 
recent years (2019–2021) for S & P500 and Nasdaq100 companies. The data is used for 
which the ESG risk score is calculated. It is examined to what extent these risk factors 
are embedded in the traditional systematic risk “Beta” and their impact on stock’s excess 
returns. Such an attempt has never been tried before by prior research. Moreover, this 
research is also unique in its methodology and updated data. Only a few past research have 
attempted to directly derive from the financial markets the impact of ESG risks on the risk 
and return involved in the investing process. Moreover, past researchers have addressed 
each ESG risk separately and therefore a more comprehensive approach is adopted in the 
following research.

2  Literature review

The understanding that profitability alone does not ensure the long-run existence of an 
organization is well-established by researchers (For example Elkington 1997; Lo 2010; 
Schaltegger et al. 2013). Shareholders now understand that investing funds and resources 
in easing environmental and social risk can be beneficial to the stock value as well as their 
image to the public. Sustainability usually refers to Environmental, Social and corpo-
rate Governance (ESG) issues that have public implications. Corporate sustainability has 
become vital for organizations’ long-term success (Eccles et al. 2012; Ortiz-de-Mandojana 
and Bansal 2016), and it has been increasingly studied in the academic literature in recent 
decades. The literature on the subject mainly deals with Corporate Social Responsibility 
(CSR) improves employee motivation and the firm’s surrounding business atmosphere 
(Montiel 2008). Corporate sustainability generally refers to the integration of financial 
profitability, environmental protection, and social responsibility into organizations’ mission 
declarations and applied to everyday activities (Elkington 1997; Lo 2010; Schaltegger et al. 
2013). The world commission on environment and development, 1987, defined corporate 
sustainability as meeting the needs of a firm’s direct and indirect stakeholders such as 
shareholders, employees, clients, pressure groups, communities, etc., without compromis-
ing its ability to meet the needs of future stakeholders as well. Following these objectives, 

Fig. 1  Google Trends Relative Importance of the ESG from 2019 untill 2021
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researchers have dealt with issues such as assessing corporate sustainability (Topple et al. 
2017), improving sustainability engagement (Schönherr et al. 2017), providing investment 
opportunities (Schramade 2017), and designing sustainable business models (Morioka 
et  al. 2017, 2018). Although many researchers have focused on corporate sustainability 
models and efforts, not many have tried to document the effect of sustainability risks on the 
financial markets. Since the financial market is a good futures proxies, a lot about the pre-
sent and future of different sustainability aspects may be learned. Nizam et al. (2019) have 
studied the impact of sustainability on banks’ performance. They concluded that financial 
performance and social and environmental performance are related, but evidence for the 
banking sector remains limited and inconclusive. Garcia et al. (2019) have found that larger 
companies have higher levels of performance. They also found that companies in sensitive 
industries present superior environmental performance even when controlling for size and 
country. Corporate environmental responsibility is now defined as the way in which organi-
zations incorporate environmental issues into their operations to eliminate waste and emis-
sions and reduce to minimum bad effects on the country’s natural resources. Li et al. (2020) 
constructed a Corporate Environmental Responsibility (CER) engagement measurement to 
examine the relationship between CER engagement and firm value as based on a sample of 
496 China’s A-share listed companies from 2008 to 2016. The results show that when firms 
start to adopt environmental regulations, CER would have a negative effect on firm value. 
However, at a specific level, CER would start to enhance firm value positively.

A relatively new discussion in the literature deals with ESG disclosure effects on firms. 
Chen and Xie (2022) showed that ESG disclosure has a positive effect on corporate finan-
cial performance. The positive effect of ESG disclosure on the financial performances was 
found to be more pronounced in firms with ESG investors, and companies with longer 
inception, high agency costs and media attention. Schiemann and Tietmeyer (2022) inves-
tigated whether ESG disclosure moderates the relation between ESG controversies and 
analyst forecast accuracy and found that analyst’ forecasts errors are higher for firms with 
higher exposure to ESG controversies. They also discovered that ESG disclosure can mod-
erate controversies and analysts’ forecasts errors. Furthermore, they identify that ESG dis-
closure is important when social controversies exist. Christensen et al. (2022) try to explain 
the disagreements across rating agencies by firm’s ESG disclosure. They found that disclo-
sure ls positively related to ESG rating disagreements. Moreover, they found that greater 
ESG disagreement is associated with a larger price movement, higher volatility, and a 
lower likelihood of issuing external financing. Khalid et al. (2022) found that the govern-
ance structure of firms plays a significant role in ESG disclosure. Their finding confirms 
that ESG disclosure is associated with a productive role of board size, current ratio, and 
low corruption towards environmental exposure.

Rubbaniy et al. (2021) discovered a significant herding behavior of leading U.S ESG 
stocks for both bull and bear market conditions. They explained that the herding behav-
ior is driven by international motives rather than fundamental factors and concluded 
that the phenomena can lead to asset mispricing and add to market inefficiency. Van Der 
Beck (2021) estimated the impact of sustainable fund on individual stocks and found 
that every dollar invested in sustainable funds increase the value of green stocks by 0.4 
dollars. He concluded that price pressures from mutual funds reduce green firms’ cost 
of capital. Lioui and Tarelli (2022) measured ex-ante return spread using differences in 
ESG rating and exposure to other firm characteristics. They documented strong varia-
tion of the alpha factor in the time series which is negatively related to media attention 
to ESG. Stotz (2021) found that discount rates of high ESG stocks have fallen relative 
to low ESG stocks. However, in his view discount rate changes do not reflect changes 
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in risk rather it is related to investors’ ESG preferences. Avramov et al. (2022) analyzed 
the impact of uncertainty of corporate ESG profile on the firm’s valuation and on port-
folio management issues. They found that CAPM alpha and beta both rise with ESG 
uncertainty.

Corporate social responsibility is a broad concept whereby companies integrate 
social concerns into their business operations. As the use of corporate responsibility 
expands, it is becoming increasingly important to have a socially conscious image. Con-
sumers, employees, and stakeholders prioritize socially responsible companies when 
choosing a brand or investment opportunity. Businesses can practice social responsibil-
ity by donating money, products, or services to nonprofit organizations or volunteering 
their personnel and physical resources for social causes. An important part of social 
responsibility is ethical labor practices. By treating all employees fairly and ethically 
without gender or any other discrimination firms gain a positive attitude from their 
business environment including customers, suppliers, competitors, and sharehold-
ers. Baohua et  al. (2020) investigated corporate innovation from the perspective of a 
firm’s employee-related Corporate Social Responsibility (CSR) in China. They found 
that more employee-related CSR generates more innovation success. Their results also 
suggest that a firm’s incentive to offer better employee-related CSR is an important 
determinant of its innovation. Lee et al. (2013) examined whether portfolios compris-
ing high‐ranked Corporate Social Performance (CSP) firms out/underperform portfo-
lios comprised of low‐ranked CSP firms for a US sample of firms covering the period 
from 1998 to 2007. Their results are consistent with the “no‐linkage” hypothesis, which 
argues that no significant difference in risk‐adjusted performance is expected between 
high‐ and low‐ranked CSP‐formed portfolios. Unlike Lee et al. (2013) in our research 
conducted on much more recent data, it is found that corporate environmental and social 
risks are negatively correlated to excess returns of stocks. While the most consistent 
influential factor is the social risks. These findings shed light on the enormous impor-
tance of investors’ value and human business conduction methods.

Several agencies produce ESG ratings like Moody’s ESG, S&P Global, Sustainalyt-
ics, and MSCI. Berg et al. (2022) documented the agency’s rating measurement, scope, 
and weight divergence and found that measurement contributes 56% of the divergence, 
scope 38%, and weight 6%. Their results call for future attention to how the data under-
lying ESG ratings are generated. Serafeim and Yoon (2022) investigated market reac-
tion to ESG news and consensus on the rating of different rating agencies. They found 
that in the presence of high disagreement between raters, the relation between news and 
market reactions weakens. In this research, we use Sustainalytics’ ESG scores as our 
database. Filbeck et  al. (2019) examined whether firms rated highly by Sustainalytics 
based on ESG criteria are associated with superior long-term stock price performance. 
They documented that firms with a better G score produce significant positive alpha val-
ues. On the other hand, firms characterized by weak governance principles are penalized 
by the market. They concluded that improved governance scores and to a lesser extent 
improved social scores produce statistically significant positive alpha values whereas 
negative changes in environmental scores are positively received by the market. We also 
documented that excess return is negatively related to high social risks, however, unlike 
Filbeck et  al. (2019), we documented a positive relationship between high corporate 
governance risks and excess return. The change can be explained by investors’ prefer-
ences evolving over the years since our tests were conducted on later data and by the 
more advanced rating methodology used by Sustainalytics.
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3  Data and methodologies

Our database contains all S & P500 and Nasdaq100 stocks annual returns from 2019–2021 
and yearly ESG scores that were calculated by Sustainalytics.1 Sustainalytics’ ESG Risk 
Ratings are designed to help investors identify and understand ESG risks at the security 
and portfolio level and adjust their portfolios accordingly. The ESG rating is constructed 
according to the following measures: 1. A company’s risk is measured against its industry 
peers and against the global universe. 2. The magnitude to which a company is exposed to 
ESG Risk and how well the company is managing that risk 3. Transparency into Company 
Events that may impact a company’s operations, stakeholders, or the environment. Stocks 
prices and ESG scores were obtained from Yahoo finance portal quotes Sustainalytics 
scores in their sustainability section (see for example Boeing company2). Table 1 consists 
of a sample of a random ten well-known companies’ ESG scores.

Table 1 demonstrates the wide range of risk scores for each of the ESG components. 
The highest average score is attributed to social risk, followed by corporate governance, 
while the lowest risk is sourced by environmental issues. Moreover, environmental risk has 
the highest standard deviation while corporate governance risk has the lowest. Each inves-
tor, both private and institutional takes into consideration the above ESG risks along with 
more traditional investment risks such as earnings and stock price volatility. For example, 
an investor with developed social responsibilities senses will prefer to invest in Applied 
Materials (ticker AMAT) than in Boeing (ticker BA), and an investor that environmental 
responsibilities are important to her will prefer to invest in Biogen (ticker BIIB) than in 
Exxon Mobil (ticker XOM). Sustainalytics ESG Risk Ratings are designed to help inves-
tors identify and understand financially material ESG risks at the security and portfolio 
level and how they might affect the long-term performance of equity and fixed-income 

Table 1  ESG Risks Scores for a 
Sample of Companies

St.d = standard deviation

Stock Ticker E S G ESG

1 BA 7.1 19.7 7.9 34.7
2 AAPL 0.6 6.9 9.2 16.7
3 XOM 18.5 9.8 8.1 36.4
4 AMZN 5.6 14.8 9.9 30.3
5 AAL 11.5 12.3 5.3 29.1
6 AMAT 3.8 2.6 5.1 11.5
7 BAC 1.6 14.4 11.2 27.2
8 BIIB 0 13.2 7.8 21
9 WMT 4.4 13.9 6.3 24.6
10 CRM 2.3 6.4 4.5 13.2
Averge 5.5 11.4 7.5 24.5
St.d 5.7 5.0 2.2 8.7
Max 18.5 19.7 11.2 36.4
Min 0 2.6 4.5 11.5

1 https:// www. susta inaly tics. com/
2 https:// finan ce. yahoo. com/ quote/ BA/ susta inabi lity?p= BA

https://www.sustainalytics.com/
https://finance.yahoo.com/quote/BA/sustainability?p=BA
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investments. The company’s ESG risk rating is comprised of a quantitative score that rep-
resents units of unmanaged ESG risk with lower scores representing less unmanaged risk. 
Unmanaged risk is measured on an open-ended scale starting at zero (no risk) and, for 
95% of cases, a maximum score below 50. Based on their quantitative scores, companies 
are grouped into one of five risk categories (negligible, low, medium, high, or severe). 
These risk categories are absolute, meaning that a ‘high-risk assessment reflects a com-
parable degree of unmanaged ESG risk across all subindustries covered. This means that 
a bank, for example, can be directly compared with an oil company or any other type of 
company. Moreover, the ESG risk ratings, combined with qualitative analyses, provide a 
differentiated risk signal and deeper insights into the materiality of certain ESG issues for 
a company and what the company is or is not doing to manage them effectively. ESG Risk 
Ratings is sourced by the world’s transition to a more sustainable economy and that the 
effective management of ESG risks should, therefore, be associated with superior long-
term enterprise value. Moreover, ESG issues are often sourced by the firm’s global struc-
ture and size facing different business surrounding characterized by local ESG challenges. 
Moreover, large firms are screened by multiple agencies and analysts that shed public light 
on the malpractice of ESG issues. In addition, large firms have more resources than small 
firms to invest in improving their ESG profile.

We started our analysis with descriptive statistics of our data followed by figures that 
demonstrate the development of the ESG scores over the years 2019–2021. Then we meas-
ured the impact of the firm’s size in B$ on the ESG components (Eq. 1).

where: Ei, Si,Gi are E, S, and G scores of stock I in a specific year. Sizei in the firm’s size 
in B$.

Next, we examine the linkage between ESG risk factors and the stock’s abnormal 
returns. In the financial literature, the link between a firm’s risks and the stock’s abnor-
mal return is well documented (see for example Griffin and Lemmon 2002). The impact of 
increased risks on stock returns varies dramatically on investors’ perception in terms of the 
firm’s chances to continue capturing market shares and future survival. Maiti (2020) found 
that three factors’ models with market, size and ESG perform better than the Fama–French 
(FF) three-factor model. Moreover, he documented that portfolios formed based on these 
factors performed better than portfolios that were formed using traditional methodologies.

Abnormal return is usefully measured using two methodologies. 1. Stocks return 
over the index (S & P500 or Nasdaq100) return (Eq. 2) and 2. Stocks return over CAPM 
required return (Eq. 3). The abnormal return is calculated annually representing the annual 
abnormal return of the individual stocks over their index return and over their required 
return according to the CAPM model and their systematic risk embodied in their “Beta”. 
The risk-return theoretical framework, argue that the higher risk involved the higher return 
should be expected. Maiti concluded that ESG risk factors are important to the process of 
returns predictions and therefore must be considered during investment decisions. Cornell 
(2021) argued that there are two primary factors that affect the returns of high ESG firms, 
rating, investor preferences, and risk. Companies with low ESG risk scores experience a 
lower cost of capital which is usually related to lower expected returns. Unlike Cornell 
(2021) using Sustainalytics’ ESG rating, we found that for all the examined years high S 
risk score is associated with lower excess return which is consistent with Maiti (2020). 
This phenomenon also occurs with respect to E in some years for S & P500 stocks.

The results are summarized in Tables 3 and 4 and Figs. 2 and 3.

(1)Ei, Si,Gi = �0 + �1 ∗ log(Sizei) + �i
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where: RSi − RIi = Yearly Excess return of stock i over the index return. The index is the 
S & P500 or Nasdaq100, Ei = environmental risk score of stock i, Si = social risk score of 
stock i, Gi = governance risk score of stock i

where: CAPMi = CAPM yearly excess returns of stock i, Ei = environmental risk score of 
stock i, Si = social risk score of stock i, Gi = governance risk score of stock i.

Finally, we examined whether the traditional systematic risk factor “Beta” which captures 
the stock’s systematic risk is affected by ESG risk factors. Our purpose is to examine whether 

(2)RSi − RI = �0 + �1
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ESG factors are inbounded in the systematic risk factor, or if they are separate risks that 
should be valued separately by investors. If the “Beta” consists of all ESG factors, it can be 
used to represent those risks along with the more traditional risks, without the need for their 
separate identification and measurement. The theoretical model is presented in Eq. 4 and the 
implementation for the S & P500 stocks and Nasdaq100.

where: �Si=the “Beta” of stock i is the 5 years systematic risk factor calculated by finance.
yahoo.com (0.29–2.77),Ei = environmental risk score of stock i (from 0–18.5), Si = social 
risk score of stock i (2.6–19.7), Gi = governance risk score of stock i (4.5–11.5). The 
dependent Ei , Si, Gi values are derived from years 2019–2021.

(4)�Si = �0 + �1
(

Ei

)

+ �2
(

Si
)

+ �3
(

Gi

)

+ �i

Table 2  ESG Risk Factors for S 
& P500 and Nasdaq100 Stocks

T stat is the t critical two tail test for mean equality

E S G ESG

S & P500 Average 5.44 9.96 7.18 22.7
St.d 5.21 4.07 2.53 7.08
Max 22.74 23.67 16.43 40.92
Min 0 0 0 9.13

Nasdaq100 Average 4.00 10.12 6.92 21.08
St.d 4.42 3.73 1.98 6.05
Max 19.3 20.3 12.4 35
Min 0 3.5 3.6 11

T stat 2.70 0.95 1.12 2.14

Table 3  ESG Risks Categories Distribution of S & P500 and Nasdaq100 stocks

ESG Negligible 0–10 Low 11–20 Medium 21–30 High 31–40 Severe 40 + Total

S & P500 3 (0.6%) 185 (37%) 210 (42%) 94 (18.8%) 8 (1.6%) 500
Nasdaq100 2 (2%) 51 (51%) 38 (38%) 9 (9%) 0 (0%) 100
E 0–0.5 0.5–2 2–5 5–10 10 + 
S & P500 21 (4.2%) 154 (30.8%) 118 (23.6%) 108 (21.6%) 99 (19.8%) 500
Nasdaq100 24 (24%) 22 (22%) 23 (23%) 23 (23%) 8 (8%) 100
S 1–5 5–8 8–10 10–15 15 + 
S & P500 53 (10.6%) 115 (23%) 96 (19.2%) 185 (37%) 51 (10.2%) 500
Nasdaq100 10 (10%) 23 (23%) 25 (25%) 33 (33%) 9 (9%) 100
G 3–5 5–7 7–8 8–10 10 + 
S & P500 82 (16.4%) 185 (37%) 97 (19.4%) 75 (15%) 61 (12.2%) 500
Nasdaq100 13 (13%) 37 (37%) 23 (23%) 18 (18%) 9 (9%) 100
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4  Results

We start our results by showing descriptive statistics of our data. Table 2 summarizes the 
results of the ESG components while Table 3 shows the distribution of S & P500 and Nas-
daq100 companies across five risk categories.

Table  2 indicates that on average Nasdaq100 stocks carry fewer ESG risks than S & 
P500 stocks. Although tech companies are less harmful to the environment and carry fewer 
corporate governance risks than industrial S & P500 stocks, they hold higher social risks 
than S & P500 stocks. Moreover, the difference in averages between the two groups of 
companies is significant for the total ESG and E risks and not statistically different for S 
and G. Table 3 demonstrates that 20.4% of S & P500 stocks carry high and severe ESG 
risks compared to only 9% of the Nasdaq100 stocks. In addition, 37.6% of S & P500 stocks 
compared to 51.2% of nasdaq100 stocks carry negligible or low ESG risks. Regarding E 
risks categories, 41.4% of S & P500 companies carry high or severe environmental risks 
compared to only 31% of Nasdaq100 companies. Moreover, 35% of S & P500 companies 
are considered with negligible or low impact on the environment, while this number rises 
to 44% for the S & P500 stocks. This result may be caused by the nature of the technologi-
cal sectors traded on the Nasdaq compared to the traditional industrial sectors traded on the 
NYSE.3 Moreover, the globalized nature of the Nasdaq100 stocks compare to more U.S 
oriented S & P500 stocks might contribute to the observed differences. Global corporations 
act under different legal conditions that might not be as strict as in the U.S in terms of labor 
force rights. Regarding Sand G the distribution across social and corporate governance 
risks categories of S & P500 and Nasdaq100 do not differ dramatically. Figure 1 shows the 
evolution of the ESG score of S & P500 stocks from 2019–2021.

Figure 1 shows that the total ESG score of the S & P500 stocks is in a declining trend 
from 24.76 in 2019 to 22.29 in 2021 (10%). A clear decline trend is also spotted for 

Table 4  ESG Components and the firm’s Size from 2019 till 2021

E  is Environmental risks; S  is social risks and G is corporate Governance risks the numbers in the brackets 
are the t statistics. *= statistically significant (p < 0.05)

Dependent/
Independ-
ent

E
i,t S

i,t G
i,t ESG

i,t

S & P500 2019–2021 �
i,t 8.81** (6.8) 8.05** (7.95) 5.92** (7.86) 22.79** (12.72)

�
i,t −2.17** (−3.4) 1.49** (2.25) 1.15** (3.07) 0.47 (0.53)

Nasdaq100 2019–2021 �
i,t 6.80** (3.49) 12.26** (7.35) 4.80** (5.59) 23.93** (8.83)

�
i,t −1.47 (−1.5) −1.10 (−1.32) 1.09** (2.54) −1.47 (−1.08)

S & P500 2021 �
i,t 8.32** (3.80) 8.23** (5.42) 6.28** (5.63) 21.96** (7.78)

�
i,t −2.03** (−2.51) 1.04 (1.34) 0.74** (1.98) 0.17 (0.12)

S & P500 2020 �
i,t 9.17** (4.5) 8.10** (5.18) 6.33** (5.29) 23.62** (8.53)

�
i,t −2.28** (−2.20) 1.47** (2.16) 0.99** (2.51) 0.18 (0.26)

S & P500 2019 �
i,t 9.48** (2.77) 9.72** (3.50) 5.08** (2.35) 24.29** (5.11)

�
i,t −2.41 (−1.56) 1.17 (0.93) 1.73** (2.14) 0.50 (0.23)

3 NYSE = New York Stock Exchange.
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the G and S factors from 8.18 and 11.71 in 2019 to 6.92 and 9.64 in 2021, 15.4% and 
17.7%, respectively. In contrast, the E factor has risen from 4.87 in 2019 to 5.69 in 2020 
(16.8%) and dropped slightly to 5.57 in 2021 producing a total of 14.3% increase from 
2019 to 2021.

We use Eq. 1 to examine whether the ESG as a whole and its components are affected 
by the firm’s size in B$ and show the results in Table 4.

Table  4 shows that for the entire sample of the S & P500 the firm’s size is nega-
tively related to E and positively related to S and G. For the Nasdaq100 stocks, only G 
is found to be positively correlated to the firm’s size while for the other two, E and S 
no significant correlation to size has been found. The positive correlation between the 
firm’s size and G occurs for the S & P500 in all the examined years while the negative 
impact of size on E occurs significantly only in recent years 2020–2021. These find-
ings point out that according to the ESG score large firms on average are less harmful 
to the environment, less concerned about the social implication of their operation and 
that they are harder to be governed. The first result is optimistically pointing out that 
when firms grow and become global conglomerates, they prioritize their environmental 
impact while the latter result is caused by the difficulty of corporate control over a large 
international firm (see for example Sullivan and Gouldson 2017). Results also show that 
the total ESG score is not affected by the firm’s size probably because of the opposite 
effect on its components. We now examine the linkage between ESG risk factors and 
the stock’s abnormal returns using two methodologies. 1. Stocks excess return over the 
index returns (S & P500 or Nasdaq100, Eq. 2) and 2. Stock excess return over CAPM 
required returns Eq. 3). The results are summarized in Tables 5 and 6 and Figs. 2 and 3.  

Table 5 demonstrates that for the three examined years, the S & P500 and Nasdaq100 
stock’s excess return is negatively dependent on the S score and positively on the G 
score while E does not impact the stock’s excess returns. However, year-by-year exami-
nation shows that E has a negative influence on S & P500 stocks excess return only in 
2019 with no such impact on the nasdaq100 stocks. These results agree with the results 
obtained by Maiti (2021) who concluded that ESG risk factors are important to the pro-
cess of returns predictions and therefore must be considered during investment deci-
sions. These results also indicate that although large companies make an extensive effort 
to be perceived by the public as caring for the environmental aspect of their operation, 
the impact of their efforts on their company’s value is limited. The positive influence of 
G on the firm’s excess returns suggests that corporate governance risks measured by G 
increase the excess return when it was expected to do the opposite. A possible explana-
tion for that was suggested by Hsu and Liao (2022) who argued that good corporate 
governance can mitigate the impact of COVID-19 on stock price volatility and trading 
volume but may not help to enhance stock returns. Ding et al. (2021) evaluated the con-
nection between corporate characteristics and the reaction of stock returns to COVID-19 
cases using data on more than 6,700 firms across 61 economies. They found that the 
stock markets positively price small amounts of managerial ownership but negatively 
price high levels of managerial ownership during the pandemic. The results documented 
here demonstrate an important insight into the financial markets, pointing out that cri-
ses such as the recent pandemic can change investors’ preferences and stock valuations. 
Breaking the ESG score into three categories we plotted Fig. 2 for the S & P500 stocks 
and Fig. 3 for the Nasdaq100 stocks.

Figure 2 shows the decline of excess return with the increase of S as the prime phenom-
enon. Moreover, the stock’s excess return moves the opposite way for the E and G catego-
ries. The highest excess return was documented for the mid-E category (5 to 10).
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Figure 3 demonstrates that excess return falls sharply as S grows from less than 5 cat-
egories to 5 to 10 categories. The opposite occurs when G grows from less than 5 catego-
ries to more than 10. Here again, the highest excess return was documented for the mid-E 
category (5 to 10).

Table 6 demonstrates that S & P500 stock’s CAPM excess returns cannot be explained 
by.

the ESG risks scores for the S & P500 for the entire period. This result contrasts with 
the reported simple excess returns reported in Table 5. However, in 2021 a negative impact 
of S and a positive impact of G on excess returns were documented. E is negatively corre-
lated to CAPM excess return only in 2019. The table also shows a positive impact of G on 
Nasdaq100 CAPM excess return for the entire sample and for 2020 and a negative impact 
of S in 2021.

Figure 4 shows a decline in S & P500 CAPM excess return as S and E grow in the cat-
egory. In contrast, the excess return is minimized for the mid-G category and rises for the 
biggest category.

Figure 5 demonstrates the rise in CAPM excess return for nasdaq100 stocks with G cat-
egories in contrast to the moderate behavior of the S & P500 stocks which was documented 
in Table 4. Moreover, the CAPM excess return for Nasdaq100 stocks moves in a different 
direction with S and E.

The traditional CAPM model assumes that the systematic risk “Beta” contains all the 
risks of a company in relation to market risks. This assumption was examined by prior 
studies. Giese et al. (2019) used MSCI ESG rating data to show that ESG information 
is transmitted to a firm’s valuation through its systematic risk profile resulting in lower 
costs of capital and higher valuation. They also suggested that changes in a company’s 
ESG score may be a useful financial indicator. Following Giese et al. using Sustainalyt-
ics’ data, we tested the impact of ESG scores on the firm’s CAPM systematic risk factor 
(“Beta”). (Fig 6). However, unlike Giese et  al. (2019), we examined each ESG com-
ponent’s separate impact on the firm’s systematic risk factor. Jin (2022) suggested an 
alternative ESG integration framework to reflect the systematic ESG risks. His approach 
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G 21.47-5.11-5.77
S -4.41-5.6619.27
E -9.921.95-3.92
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Fig. 4  Excess Returns for Nasdaq100 stocks for Different ESG Categories. G = corporate governance risk 
score, S = social risk score, E = environmental risk score. Excess return is returns above the Nasdaq100 
returns
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shows that institutional investors can manage systematic ESG risks, rather than indi-
vidual ESG risks when optimizing a portfolio.

The theoretical model is presented in Eq. 4 and the implementation for the S & P500 
stocks and Nasdaq100 are presented in Eqs. 5 and 6, respectively.

T stat (6.94) (1.98) (-2.51) (3.52).
F = 5.18, R2=0.17

(5)�Si = 0.86 + 0.013(Ei) − 0.023(Si) + 0.044(Gi)

more then 105 �ll 10less then 5
G -2.0-3.1-1.8
S -4.1-1.26.9
E -5.3-5.1-1.4
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Fig. 5  CAPM Excess Returns of S & P500 stocks for Different ESG Categories. G = corporate governance 
risk score, S = social risk score, E = environmental risk score. Excess return is returns above the CAPM 
required returns
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Fig. 6  CAPM Excess Returns of Nasdaq100 stocks for Different ESG Categories. G = corporate governance 
risk score, S = social risk score, E = environmental risk score. Excess return is returns above the CAPM 
required returns
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T stat (6.27) (0.57) (-2.35) (2.09).
F = 3.56, R2 = 0.15.
Equations 5 and 6 indicate that S and G influence the systematic risk "Beta" in the same 

direction for S & P500 and Nasdaq100 stocks, G positive and S negative. This important 
finding indicates that the "Beta" risk factor not only fails to capture the social risk embed-
ded in a firm’s operations, but it falls when social risk is growing. These results add knowl-
edge to Giese et al. (2019) who concluded that the traditional systematic risk factor con-
tains ESG risks information. Since in this article we proved that excess return is negatively 
related to social risk, an important implication is that the traditional “Beta” is unable to 
capture an important aspect of risk and therefore a new “Beta” should evolve to adjust to 
this important risk factor. Equations 5 and 6 also point out that while E is positively affect-
ing “Beta” for the S & P500 stocks, it does not do the same for Nasdaq100 stocks. These 
findings may be a result of the nature of S & P500 industrial polluting firms compared to 
the more environmentally friendliness of the technological sectors. Like Jin (2022), we also 
show that the traditional “Beta” does not capture social risks for all the examined firms and 
environmental risks for Nasdaq100 stocks. Moreover, the traditional “Beta” decreases with 
social risks while it should have been the opposite. These results indicate that corporate 
governance should be separated from the total ESG measurements and that it is embed-
ded in the traditional “Beta”, and that environmental and social risks should be considered 
separately in the process of constructing optimal portfolios.

5  Summary and concluding remarks

The following research has analyzed the linkage between ESG sustainability scores to the 
firm’s valuations. The growing public interest in sustainability issues is growing fast and 
more and more parts of the investing industry take seriously sustainability issues into their 
consideration. We provide evidence that the total ESG score is diminishing for the S & 
P500 firms from 2019 to 2021 meaning that these risks factor take their rightful place in 
the global economy. Moreover, we documented a size negative impact on the E risk score 
meaning that the larger the firm is it is more concerned with the environmental aspects of 
its operations. On the other hand, excluding 2019 for the S & P500 stocks, the impact of 
environmental risks on the firm’s valuation is not significant enough. Moreover, we found 
that while the “Beta” risk factor of the S & P500 carries environmental risks, it does not 
hold those risks for Nasdaq100 stocks. Although the environmental impact of the industrial 
S & P500 firms is perceived as more damaging, in our view, the bad influence of the tech-
nological sector is underestimated. Therefore, we recommend strengthening environmen-
tal education to investors and other financial industry participants declaring clearly that 
firms that harm the environment should suffer a lower valuation compared to firms that 
take actions to lower their environmental burden. This research also provides evidence that 
social risk impact negatively the simple excess return for both the S & P500 and nasdaq100 
stocks indicating that social issues must be mitigated in order to maximize a firm value. 
Moreover, we find that the traditional CAPM “Beta” carries environmental and corporate 
governance risks for the S & P500 stocks. However, it totally neglects social risks and 
therefore it cannot be used in modern ages where social risks are very important to all 
participants of the global economic environment. This paper and others have pointed up 

(6)�Si = 0.93 + 0.004(Ei) − 0.003(Si) + 0.042(Gi)
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that a new era in the financial market has started. Investors are more aware of ESG issues 
and demand actions to mitigate the risks associated with them. Moreover, firms that invest 
funds mitigating environmental and social risks will be rewarded by public sympathy and 
eventually higher stock valuations. Future research should examine the impact of specific 
environmental issues such as carbon emissions and social issues such as gender equality 
and employee salaries on stock returns.
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