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Abstract

Prior research on market reactions to environmental, social, and governance (ESG) factors
has predominantly centered around financial performance. In this study we instead shed
light on stock liquidity, a previously underexplored dimension of market reactions to ESG.
We hypothesize that there is a positive relationship between ESG performance and stock
liquidity, and that there is a positive relationship between employing external audit on a
standalone ESG report and stock liquidity. We conduct a panel data analysis of publicly
traded firms in the U.S. from 2014 to 2021. Our study reveals no evidence supporting the
formulated hypotheses. The findings highlight that higher valuations often associated with
improvements in ESG may be independent from improvements in stock liquidity. Our study
breaks new ground by investigating the complete spectrum of ESG performance and its
impact on stock liquidity, providing a unique perspective that goes beyond previous

research efforts and contributes to the field of market reactions to ESG.
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1. Introduction

Sustainability has become a major concern for both society and business in recent years. As a
result, there has been a growing interest in how businesses work with sustainability and their
environmental, social, and governance (ESG) performance. This is reflected in the market by
an increasing investor demand and the fact that asset managers commonly apply positive or
negative screening meaning that firms with a varying performance in ESG may attract different
levels of capital flows. According to Lynn Taylor and Collins (2022), assets managers that take
ESG matters into consideration are likely by 2024 to represent half of all professionally
managed assets. Thus, management of ESG matters is for a firm of importance for the access

to capital.

Understanding how the market reacts to ESG performance can be of importance for investors
and managers and a substantial amount of research has been conducted on ESG performance
and financial aspects. Overall, there seems to be a positive relation between ESG and financial
performance (Friede et al., 2015), which could establish an investment case for considering
ESG. This paper attempts to widen the scope of studies on market reactions to ESG and focus
on the relationship between ESG performance and stock liquidity. Stock liquidity, or the ease
with which a security can be bought or sold in the market without significant impact on its
price, has garnered less attention within this research field but is an essential element in the
valuation of a firm and previous literature points out that higher levels of stock liquidity can
generate lower cost of capital and positively influence firm value (Amihud and Mendelson,
1986; Noe et al., 2009).

The level of liquidity can be explained by certain costs. As proposed by Amihud et al. (2005),
these costs relate to transaction costs, demand pressure due to the lack of immediate matching
between the seller and the appropriate buyer in the market, inventory risk for the market maker,
asymmetric information regarding both fundamentals and order flow, and lastly the inability
or difficulty to find a counterpart for the trade. The authors argue that if these costs are taken
into consideration by the investor, it will influence the price of the security, meaning that higher

costs lead to lower liquidity, and ultimately a lower valuation.



Lower liquidity implies a higher risk of a transaction at an unfavorable level and this risk is
also elevated in case of a market drop (Pastor & Stambaugh, 2003). Findings from Hameed et
al. (2010) illustrates an asymmetrical reaction in stock liquidity to market price movements as
falling prices lead to larger decreases in liquidity than rising prices lead to increases. Although
there is a risk with low stock liquidity, as expected returns are higher for low liquidity stocks,
investors with longer holding periods can benefit from lower liquidity (Amihud & Mendelson,
1986). Taken together, stock liquidity can be of significance for an investor in the consideration
of an appropriate investment strategy. This paper research whether firms performing better in
ESG have better stock liquidity. Insight in such relationship can be valuable for managers in
the steering of their ESG practices as a tool to affect their access to capital, capital costs, and

ultimately valuation.

As increased asymmetric information between insiders (managers and significant
shareholders) and outside investors lead to reduced stock liquidity (Bhide, 1993; Chung et al.,
2010) it is of interest to close this information gap. As a firm performs better regarding ESG
we conjecture them to be more open and transparent regarding these practices, and in contrast,
a firm performing worse would be more worried about the market reactions and thus disclose
less information. If this statement is valid, better performance in ESG would correlate with
lower information asymmetry. This is in line with economics-based theories such as signaling
theory, which suggests that one party wants to communicate its inherent traits to be able to

benefit from the reaction it gives (Connelly et al., 2011).

The motive behind ESG disclosures can also be of socio-political character in line with
legitimacy and stakeholder theory where the aim with the disclosures is to make sure that the
company is perceived as legitimate among stakeholders and society (Gray et al., 1995).
Companies performing worse in ESG are naturally more exposed to not being perceived as
legitimate and are therefore more inclined to disclose information to actively manage or alter
the outward picture of the firm, which could be seen as a variant of greenwashing. With worse
ESG performance these firms need to be selective with what to disclose which therefore creates
greater information asymmetry as it is difficult for the recipient to determine if the released

information is biased.

Drawing on the above issue, this study is in addition to researching the relationship between

ESG performance and stock liquidity, examining whether external auditing on sustainability
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reporting has a mitigating effect on the information asymmetry and consequently improves
stock liquidity. Studying these two areas we desire to contribute to the current literature on
market reactions to ESG which in many cases is focused on stock returns. The ambition is that
the findings will be of relevance for both managers and investors. For managers in that sense
that an understanding of how ESG aspects relates to stock liquidity they more accurately can
influence cost of capital and firm value. From an investor perspective, this will provide insight

if ESG stocks can be less risky in case of market turmoil.

Approaching these issues of interest, we collect data on ESG scores, external auditing usage
on standalone sustainability reports, and stock liquidity for publicly traded firms in the U.S.
listed on the NASDAQ, NYSE, and AMEX exchanges. The sample period stretches between
2014-2021. Our results from regressions on the panel data indicate that there is neither a
significant relationship between ESG scores and stock liquidity, or external auditing on ESG
reports and stock liquidity. Based on previous research Drempetic et al. (2020), there are
indications that Refintiv’s ESG scores which we have used in this study are topic for size bias
where larger firms in general are rewarded with higher ESG scores while this may not reflect
their true performance. We also suspect systematic differences between firms with high ESG
scores and those with lower scores and therefore conduct matching methods attempting to
balance the sample group. We therefore perform propensity score matching and the outcome
was consistent with our previous regressions, that ESG performance does not positively

influence stock liquidity.

While previous literature to a large extent has focused on the relationship between ESG
performance and measures for financial performance, such as firm value, and the majority
found positive associations, these results indicate that stock liquidity does not benefit from
better ESG performance. Chung et al. (2010) studied the relationship between corporate
governance, one of the three pillars in ESG, and stock liquidity and found a positive
relationship which they explained by lowered information asymmetry from better corporate
management. The authors also found that when a firm improved their corporate governance
over time, it in general resulted in better stock liquidity, meaning that the findings is of practical
importance for managers as they can affect the stock liquidity. Our paper is first of its kind to
investigate the complete spectrum of ESG performance and its impact on stock liquidity. The
finding of no significant relationship is unexpected since it contrasts what we conjectured from

the theoretical background and the findings from Chung et al. (2010). As the research topic of
3



this study is unique compared to previous research, it contributes with new knowledge while it
is also adding with additional insights to the field on market reactions to ESG. We see the
benefit in further exploring this area with alternative measures, extended sample periods, and
between countries analysis. This can improve the understanding of market reactions to ESG

performance by observing the effects from market variations and country specific settings.

The paper is structured as follows, in the following section we present a review of relevant
literature on ESG performance and stock liquidity which leads up to the hypotheses of our
study. Section 3 presents and discusses the chosen methodology and illustrates characteristics
of our sample. Section 4 contains our results, analysis, and discussion of robustness and
limitations. Lastly, in section 5 we draw conclusions from our findings and summarize

suggestions for future research based on the discussion in the analysis.



2. Literature review

We begin this section by presenting relevant literature on stock liquidity to explain how the
area previously has been approached and why stock liquidity is important. Stock liquidity has
to a large degree been studied in the scope of its effect on firm valuation and expected return.
Findings from Amihud and Mendelson (1986) points out that expected return is increasing in
relation to the bid-ask spread, which is a measure of stock liquidity, and investors demand
higher returns due to the risk or cost associated with lower stock liquidity. The authors argue
that this encourages the company to improve its stock liquidity and consequently lower its
opportunity cost of capital which in an extent could lead to a higher valuation. Similarly, Noe
et al. (2009) examined the relationship between stock liquidity and firm performance,
specifically focusing on how stock liquidity impacts market-to-book ratio. The authors found
a positive relationship, meaning that higher stock liquidity leads to a higher valuation. The
findings were consistent across several measures of liquidity, including bid-ask spread and the
illiquidity measure of Amihud (2002). The study also found that firms with high liquidity had

better operating returns on assets and their capital structure was more reliant on equity.

Others have partly looked at how stock liquidity can be connected to information asymmetry
and the following consequences of this. Bhide (1993) investigated the associated problems
between stock liquidity and manger-stockholder contracting. The author argues that investors
can mitigate the agency problem in a firm by increasing their internal monitoring, but that this
will lead to increased information asymmetry among stockholders and in extent have decreased
stock liquidity. Also, in the presence of high stock liquidity the motive for stockholders to
maintain their level of internal monitoring is reduced as they easier can sell their shares at a

rightful price.

Chung et al. (2010) examines the impact of corporate governance on stock liquidity on a large
U.S. sample and document that companies with better corporate governance are more probable
to have higher liquidity on the market. The authors explained this as better corporate
governance leads to reduced information asymmetry between insiders (managers and
significant shareholders) and outside investors, and this can reduce trading on inside
information and improve stock liquidity. This is in line with what Amihud et al. (2005) suggest;
that information asymmetry is a determinant of stock liquidity. Chung et al. (2010) argues that

more efficient corporate governance implies increased operational and financial transparency,
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accordingly this improvement leads to a reduction in information asymmetry between insiders

and outsiders.

A related area to information asymmetry is disclosures as accurate and transparent disclosures
can close the information gap between insiders and outsiders. Essentially, information
asymmetry is together with agency problems what creates the demand for disclosures
according to the review of the issue by Healy and Palepu (2001). Historically companies have
not been required to disclose ESG information, yet there are companies who have chosen to
voluntarily do so. This suggests that sharing this information with the market would generate

value. However, from a theoretical point of view, the underlying rationale can be different.

According to economics-based theory, companies high-performing within ESG would
voluntarily disclose related information to signal their performance (Clarkson et al., 2008) and
thereby be rewarded by the market and stakeholders. The concept posits that companies with
superior performance will establish their credibility by highlighting objective performance
indicators that are challenging for lower-performing firms to imitate. In contrast, inferior
performers may opt for limited disclosures or not disclose at all. As the good-performing firms
have less to hide they can be more transparent in their disclosures and thus decrease information

asymmetry between insiders and outsiders.

In contrast to this, when considering the perspective of socio-political theory (Clarkson et al.,
2008), worse-performing firms may also be incentivized to disclose information. This is based
on the idea that these firms need to maintain their legitimacy and meet the expectations of their
stakeholders regarding sustainability but as stakeholders become more aware and have higher
expectations, firms that perform poorly may risk losing their legitimacy (Gray et al., 1995).
This may constitute a need to communicate the firm’s compliance with these expectations but
with the inability to be as transparent as good-performing firms since this would uncover
weaknesses. Hence, these firms are more inclined to apply selective disclosures. We would
therefore argue that like economics-based theory, socio-political theory suggests that worse
ESG performance would lead to increased information asymmetry due to the biased

disclosures.

Undoubtedly the market and investor demands have changed since ESG has received more

attention but there has been a discussion whether these sustainability activities generate value
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(Cheng et al., 2014) and a rising skepticism among consumers about companies’ involvement
in these practices (Skarmeas & Leonidou, 2013). An underlying assumption of this study is
that ESG information is of significance for the market, thus it is important to assess why this
would be the case. Friede et al. (2015) conducted a comprehensive analysis of the relation
between ESG and corporate financial performance where they analyzed findings from previous
reviews which in total included over 2000 empirical studies on the subject. They concluded
there to be strong empirical support for the case of ESG investing as only a tenth of the earlier
studies found there to be a negative relationship between ESG and financial performance and

a vast majority indicated a positive relation.

This relationship can be dependent on numerous of reasons. Eliwa et al. (2021) conducted
research on the effects on cost of debt from ESG performance and disclosure and found
institutions to take ESG matters into consideration when deciding on credit rating, resulting in
a lower cost of debt with better ESG performance. The authors studied this through a scope of
legitimacy theory where they addressed two categories of this theory based on Ashforth and
Gibbs (1990): substantive and symbolic. As the names suggest, substantive refers to when the
company discloses what is true to its practices, and symbolic is closer to establishing a facade
that is satisfactory in terms of expectations while not necessarily being consistent with the
actual practices. Eliwa et al. (2021) were however not able to distinguish whether there was a
difference between the two approaches to the reaction of lending institutions. Drawing on
Clarkson et al. (2008) we find the substantive approach of legitimacy theory of Ashforth and
Gibbs (1990) to be closely linked to economics-based theory such as signaling theory as firms

want to disclose their true activities.

Moreover, (Ng & Rezaee, 2015) investigated how sustainability performance affects cost of
capital and in line with previous research concluded there to be a negative relationship. They
also decomposed ESG into individual pillars and found that this relationship was dependent on
environmental and corporate governance performance as social performance barely correlated
with cost of equity. Fatemi et al. (2018) found firm valuation to be higher with better ESG
performance and the opposite for weakness in ESG. Drawing on the findings from Ng and
Rezaee (2015) and Eliwa et al. (2021) this is reasonable as the same firms would have access
to cheaper financing. Cheng et al. (2014) theorized that sustainability performance would ease
access to capital due to two reasons: firstly, decreased agency costs caused by improved

engagement with stakeholders, and secondly, decreased informational asymmetry stemming
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from increased transparency. Consistent with other findings, they also confirmed the

relationship of lower capital constraints with better sustainability performance.

To further strengthen the importance of ESG to the market we consider the related risks. These
risks can imply economic implications such as fines for non-compliance with regulation or
heavy market value decreases from reputational damage. These risks can be everything from
regulatory risks to supply chain climate exposure risks. When taking ESG risks into
consideration in asset pricing, Hubel and Scholz (2020) found their alternative model to have
greater explanatory power than the conventional asset pricing model. Similarly, when
modelling on ESG rating uncertainty Avramov et al. (2022) observed that uncertainty in ESG
rating results in a perceived increase in market risk and market premium, as well as a decrease
in investor demand. This indicates that ESG information would have significance for market
reactions. The authors also stresses that these finding reflects a growing concern regarding

inconsistencies in ESG information and ESG ratings.

Taken together, the above findings establish the benefits for a firm to perform better in ESG.

With cheaper financing and lower risk, it can be argued as rational to invest in these companies.
The firms could then attract a larger demand for its stock due to its attractiveness to investors
and may have increased stock liquidity. In contrast, as the valuations are higher with better
ESG performance the investors would then have to pay a premium. According to Renneboog
et al. (2008) and other researchers, investors typically incur a cost for prioritizing ethics in their
investments. Regardless of this, ESG investing has, still been growing. When considering that
sustainable responsible investments potentially have worse returns, Nofsinger and Varma
(2014) explored other benefits for such investments apart from the possible positive
externalities that investors could gain. Their results confirmed lower returns under regular
market conditions but outperformance in case of market downturns. Thus, ESG investing can

be considered less risky.

As mentioned, the research does not unanimously indicate a positive relationship between ESG
performance and financial performance. Luo (2022) investigated how ESG scores impact stock
returns in the United Kingdom and found that better ESG performance in general resulted in
lower returns. This was due to an existing ESG premium, meaning investors had to pay more
for high ESG firms, in line with what is suggested by Renneboog et al. (2008). Based on the
increasing fund flows into ESG investments, Luo (2022) hypothesized that highly liquid
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securities are likely to have greater ESG compared to stocks that are less liquid. The findings
were consistent with this anticipated outcome and the significance of the ESG premium was

limited to securities with low liquidity.

From the existing literature we identified a gap where no previous research covers whether
ESG performance leads to better stock liquidity. Therefore, research on this topic contributes
with insights on an undiscovered field. The literature review of implications from ESG
indicates that there are positive effects from improved ESG such as decreased capital costs and
lowered perceived risk. These benefits can lead to higher valuations but may indicate that good
ESG firms generate worse profits due to the existing ESG premium. Theory suggests that
improved ESG performance would reduce the information asymmetry between insiders and
outsiders and that this factor then would positively influence stock liquidity. Previous research
has findings in line with this, although it does cover all aspects of ESG. Based on above factors
and increasing capital flows from investors and asset managers we conjecture stock liquidity
to be higher with greater ESG performance. Therefore, we formulate our first hypothesis as

follows:

Hypothesis 1: There is a positive relationship between ESG performance and stock liquidity.

In the second part of the thesis, we shed light on the following issue of credibility of ESG
disclosures since itto a large degree is voluntary. Revisiting economics-based theory and socio-
political theory (Clarkson et al. 2008) which we discussed earlier; these theories would indicate
that the associated disclosures can affect information asymmetry in opposite directions. With
economics-based theory these would lower the information asymmetry since the disclosures
are transparent while socio-political theory suggests an increase due to selective disclosures.
Thus, the nature of the relationship between ESG disclosures and information asymmetry is
unclear. This uncertainty could be related to the fact that ESG disclosures in large are voluntary,
arising the issue of credibility. If stakeholders doubt the reliability of the information disclosed,

they will not be able to distinguish the firms on their performance.

One way to target the issue of credibility is by employing assurance services such as external
auditing (Cohen & Simnett, 2015). While it to a large degree is mandated for financial
information, like most in the discipline of ESG disclosures, it is voluntary (Hummel et al.,

2019). If successful in their purpose, external assurance services would accordingly lower the
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information asymmetry between insiders and outsiders as the stakeholders would recognize the
disclosures as more trustworthy. Derived from the same theoretical reasoning as previous that
decreased information asymmetry leads to improved stock liquidity, we conjecture that firms
that make use of external auditing services on their ESG report have higher stock liquidity.

Therefore, we formulate the following hypothesis:

Hypothesis 2: There is a positive relationship between external auditing of ESG report and

stock liquidity.
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3. Methodology

3.1 Data sources & Sample

To conduct our research, we gather data from multiple sources. To construct our measure for
liquidity, daily trading data is retrieved from CRSP. ESG scores and analyst coverage data are
obtained using the Thomson Reuters platform, Refinitiv. The remainder of our control
variables is based on annual fundamentals from Compustat. In this paper we want to conduct
an empirical analysis of companies trading on the largest lists in the U.S. market and hence we
decide to focus on companies trading on NASDAQ, NYSE, and AMEX.

3.2 Sample Description

Our sample is made up by companies that during the period 2014 to 2021 have been publicly
traded for at least two years on either NASDAQ, NYSE, or AMEX. A minimum of 2
observations per firm is needed when we proceed to conduct regressions with fixed effects to
be able to control for time-invariant effects. The final sample contains 2 471 unique firm
observations and 10,578 observations in total. Since we lag the ESG score by 1 year and the
latest ESG data from Refinitiv is from 2022, our sample is restricted to 2021. While Refinitiv
has been collecting ESG scores since 2003, a lower limit of 2014 has been set due to low

coverage in preceding years.

3.3 Variables

3.3.1 Measure of stock liquidity

Amihud (2002) established a measure of stock liquidity that quantifies the illiquidity of a stock
using the daily ratio of absolute stock return to its dollar value, referred to as ILLIQ. Return;, 4
is the absolute return for stock i on day d in year y . VOLD,,, is the daily dollar volume for

each stock. Dy, stands for the number of days where data are available for stock i in year y .

|Return d |
ILLI 2 Ly
Qiy = D;, VOLD;yq4
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We decide to use this measurement since it frequently has been used in earlier research on stock
liquidity (Schoenfeld, 2017; Lesmond, 2005; Brogaard et al., 2017) and offers a simple method
which we are able to retrieve data on. There are alternative measures used in previous research
which we considered, primarily the bid-ask spread (Amihud & Mendelson, 1986; Lesmond,
2005; Chung, 2010). However, due to the lack of access to appropriate data it was not feasible
for us to use the bid-ask spread. Liquidity measures can be divided into two different categories,
low-frequency, and high-frequency. Measures using intraday data, such as bid-ask spread are
considered high-frequency meanwhile low-frequency measures, such as Amihud’s (2002)
ILLIQ measure, contain daily data. Additionally, because daily data often is more accessible
over long periods of time it has become commonly used in research papers (Le & Gregoriou,
2020).

The interpretation of ILLIQ is that a high value indicates lower stock liquidity. However, to
improve the economic interpretation, we first take the natural logarithm of ILLIQ and then
multiply the measure by (-1), meaning that a higher value corresponds to higher stock liquidity.
In the following sections we just refer to stock liquidity as LIQ;,, = In(ILLIQ;,) * (—1). This
transformation gives a result that better aligns with the economic intuition and follows what
previous literature has done (Fiorillo et al., 2023). Since ILLIQ has absolute return in the
numerator the distribution of the basic version is heavily left-skewed, but this is mitigated by

taking the natural logarithm of it.

3.3.2 ESG performance

There is no definitive measure that represents ESG performance, but a common method is to
make use of ESG scores or ratings provided by independent rating agencies as a proxy (Eliwa
et al, 2021; Fatemi et al., 2018; Luo, 2022). In this study, we use ESG company ratings from
Refinitiv provided by Thomson Reuters. The Refinitiv ESG score provides an overall
assessment of a company’s ESG performance using publicly available data (Refinitiv, 2023).
It encompasses a comprehensive set of over 630 ESG measures at the company level, out of
which 186 measures are selected as the most relevant and comparable within each industry.
The selection of measures considers factors such as comparability, impact, the availability of
data, and the relevance to the specific industry. The rating is presented as a score between 0

and 100, where a higher score indicates better ESG performance.
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It is important to have in mind that we in this study only use the ESG score from Refinitiv.
Quite possibly, different rating agencies have diverse assessment criteria and make different
judgments, meaning that these scores may not be consistent when compared. This potential
issue of rating inconsistencies is raised by Avramov et al. (2022). Ideally a study would take
ratings from several rating agencies into consideration to limit the impact from variation;
however, based on our access to databases this is not possible. When assessing our results, it
can be of importance to consider that Refintiv’s ESG scores may be size biased as found by
Drempetic et al. (2020), which could have an impact on the further analysis. This is in contrast
with the methodology that Refinitiv presents as they claim that size bias is a parameter taken

into consideration and reflected in the ESG score (Refinitiv, 2023).

3.3.3 ESG external auditing

In their coverage of ESG matters, Refinitiv also provides information on whether firms make
use of external auditing on their standalone ESG reports. This datapoint returns a 1 if the firm
employs external audit of the ESG report while a 0 indicates the opposite. Not all companies
in our initial sample have ESG reports and roughly a third of these firms have external auditing,

thus this decreases the sample for the testing of our second hypothesis.

3.3.4 Control variables

Following previous research (Schoenfeld, 2017; Lesmond, 2005; Brogaard et al., 2017), this
thesis includes control variables for firm characteristics to be able to examine the relation
between ESG score and stock liquidity. By including relevant control variables, the likelihood
of getting a result biased from omitted variables is reduced and hence bring robustness to the
result. The included control variables are size, leverage, market-to-book ratio (M/B), return on
assets (ROA), and analyst coverage. Size is measured as the natural log of total assets, leverage
is the ratio of total debt to total assets, ROA is net income over total assets, and M/B is the
natural log of market value divided by book value of equity. Some firms have negative book
equity which results in a negative M/B ratio. Since such a measure is difficult to interpret, we
exclude these few observations. Analyst coverage is the natural log of 1+ the number of
analysts following the firm. This is because the initial variable is heavily skewed, demanding
treatment to become closer to normally distributed, but many firms have no analyst following

and it is not possible to take the log of 0.
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Size is expected to be positively correlated with stock liquidity since investors naturally will
have greater awareness of those firms. Leverage we anticipate to negatively influence stock
liquidity due to lower investor demand because of more financial distress. A higher valuation
would indicate that the market believes the company to have greater growth prospects, thus we
imagine this to positively influence stock liquidity. Higher profitability attracts more investors;
thus, we believe ROA to be positively correlated with stock liquidity. Finally, previous research
has found that companies with a greater analyst following have a lower degree of information
asymmetry (Schoenfeld, 2017) and are therefore more likely to be more frequently traded in

the market.

3.4 Descriptive Statistics

Table 1: Summary statistics
N  Mean SD  Min Max p25  Median p75

Liquidity 10578  7.051  2.138 31 13529 5.751 7.19  8.563
ESG 10578  46.98 20.101 .721 95952 30.622 44878 62.724
Size 10578  7.955  1.826 3.378 12.144  6.731 7.945  9.173
Return on Assets 10578 007  0.126  -.437 157 -.003 .034 072
Leverage 10578 281 0.194 0 785 125 28 413
Market to Book 10578 986 0935 -2.16 11.295 379 918 1.505
Analyst Coverage 10578  2.153  0.864 0 3.638 1.609 2197  2.833
External Audit 3819 345 0.476 0 1 0 0 1

Table description: The table consists of summary statistics for the used variables. All variables are defined in table 9
in Appendix. In total the sample consists of 10 578 observations and 2 471 unique firm observations.

Table 1 shows summary statistics for the used variables. Depending on outliers and the
distribution of the variables the variables have received treatment. All variables except from
ROA has received a standard treatment and are winsorized at (1, 99). Due to more extreme
outliers, ROA is winsorized at (5, 95).

Observing the variables, we notice that in terms of profitability the average firm was generating
positive returns during our sample period, although the return was close to 0. It is also

noticeable that even if the variable has been winsorized at an equal level in both tails, there is
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a clear distinction in terms of absolute returns. The firms with the lowest return are generating
considerably worse returns relative to the profitable firms. We can also see that the average
firm is financing their assets with a capital structure that is reliant on debt to just below 30%.
In addition, the mean of external audit is 0.35, meaning that approximately a third of those who

have an ESG report make use of external auditing services on these.

Furthermore, it is noteworthy that the variable external audit has significantly less observations
than the other variables. This is because this variable only is relevant when a firm has a
standalone ESG report. Thus, for the testing of the second hypothesis the sample size is

considerably smaller.

Table 2: Summary statistics

Industry Year

2015 2016 2017 2018 2019 2020 2021  Total

Other 10 21 31 39 40 37 8 186
Mining 95 115 119 137 129 118 8 721
Manufacturing 305 546 776 973 1030 942 113 4685
Transportation, 126 185 228 251 246 221 19 1276
Communications, Electric

Wholesale 15 40 60 67 66 59 7 314
Retail 20 68 96 107 111 107 53 562
Finance, Insurance, And Real 65 134 177 201 209 191 13 990
Estate

Setvices 105 231 328 378 394 360 48 1844
Total 741 1340 1815 2153 2225 2035 269 10578

Table description: The table consists of summary statistics of industries per year, showing the number of
observations in each industry for each year from 2015 to 2021, as well as the total number of
observations. Industries are categorized according to the United States Department of Labor divisional
structure. Other contains Agriculture, Forestry, Fishing, and Construction which were combined due to
low number of observations. Public Administration has been included in Services.

Table 2 shows that there are some industries clearly more represented in our sample.
Manufacturing firms represent close to half of the total amount of observations over the years.
After comes services followed by transportation, communication, and electric. The table also
shows a clear increasing trend in the number of observations over time. This can be seen to be

aligned with the increasing focus and interest in ESG reporting in the last years. When data
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was retrieved there was limited coverage of ESG data in Refinitiv for 2022. Since this variable
is lagged with 1 year these datapoints is part of the observations for 2021 which gives a low

number of observations for this year.

Table 3: Pairwise correlation matrix

Variables M @ G) @ ) © o ®
(1) Liquidity 1.000

(2) ESG 0.503***  1.000

(3) Size 0.726*%x  0.622**  1.000

(4) Return on Assets ~ 0.392%%F  0257%k%  (.414% 1,000
(5) Leverage 0.162%%%  0.120%%% 03810  0.112% 1,000

(6) Matket to Book  0.30G%%  0.024%%  -0.167%%  0.010 0,061 1.000

(7) Analyst Coverage  0.652%F%  0.328%%%  0410%%% (. 114%%k 006205 02555+ 1,000

(8) External Audit 0.190**x  0.502%+F  0.439**+  0.077+*  0.015 0.020 -0.015  1.000

w5k 5<0.01, ** p<0.05, * p<0.1

Table description: The table presents pairwise correlation between the dependent, independent and control variables. The stars

indicate the significance level where *, **, and *** correspondingly denotes significance at 10%, 5% and 1 %.

Looking at table 3, we find a correlation matrix over the variables used in the report. Observing
column (1), we see that the independent and control variables all display a significant
correlation with our dependent variable, Liquidity. Reviewing this in the light of our
expectations that we have presented in previous sections, all variables behave as anticipated
apart from Leverage. It shows a moderately weak positive correlation while we expected it to
be negative. Since Leverage is positively correlated with Size, meaning that larger firms are
more reliant on debt, and there is a strong relationship between Size and Liquidity, this could
potentially explain the positive correlation. The correlation between Size and Liquidity is the
strongest of all relationships followed by the relationship between Size and ESG. Thus, larger
firms tend to have higher stock liquidity and receive better ESG scores. Despite the correlation
between Size and ESG is moderately strong, it is not at such level that it is problematic in terms

of multicollinearity.

To further present insights into the distribution and relationship between the variables in our

sample, Table 4 presents a two-sample t-test where two groups have been created: one for

16



those observations with a ESG score below the median and one for the observation above the
median. We can observe that there are significant differences for every variable except
Market to Book between the two groups. With reference to the correlation matrix in Table 3,
the t-test indicate that the mean value for all variables is higher for the group with ESG score
above the median. This could signify that there are systematic differences between firms

performing well in ESG and those who are not.

Table 4: Two-sample t-test

ObsU ObsA MeanU  Mean A dif StErr t-value  p-value

Liquidity 5289 5289 6.120 7.982 -1.861 .037 -49.7 0
Size 5289 5289 6.984 8.926 -1.943 .03 -64.6 0
Market to Book 5289 5289 0.973 1 -.029 .018 -1.55 118
Return on Assets 5289 5289 -0.024 .036 -.06 .003 -25.15 0
Leverage 5289 5289 0.259 .303 -.044 .004 -11.95 0
Analyst Coverage 5289 5289 1.892 2.414 -.522 .016 -32.65 0

Table description: The table presents two-sample t-test for differences between the observations with ESG lower than the
median and those with ESG score above the median. The column Obs U shows the number of observations there are for the
group below the median of ESG and Obs A shows the number of observations above the median of ESG. The column Mean U
represents the mean value for each variable for the group below the median and Mean A for is the mean values for the group

above the median.

3.5 Statistical models

3.5.1 Regression models

To test our first hypothesis that ESG performance has a positive relationship with stock

liquidity we set up the following equation:

LIQ;¢ = Bo + B1ESG; ¢4 + BrControls; sy + a; + Ay + &4 (D

We regress our measure of ESG performance on Liquidity. As we aim at examining the impact
of ESG on Liquidity, we lag ESG with one period as we conjecture this information to not be

immediately reflected in the market. By using firm fixed effects a; we recognize that effect
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from firm differences that are not taken into consideration are mitigated and hence prevent
potential omitted variable bias. Control variables defined in section 3.3.4 are constructed as a
vector and contain variables that are commonly used in previous literature. These variables are
included with a lag since we want to examine how this information as forward-looking in terms
of its effects on stock liquidity. Furthermore, we include time-fixed effect A, in our model to
mitigate the influence of time-related factors, such as fluctuations in market conditions and

economic disturbances.

As the fixed effects model controls for all time-invariant differences between our firms, thus
identifying within-firm variation, it is unable to control for time-varying factors that may affect
awhole industry. A pooled OLS regression with fixed industry effects can allow us to estimate
the average effect of the independent variable on the dependent variable across industries. This
can also be helpful if our dependent variable ESG shows little variance during the sample
period since the firm fixed effects model may have difficulties to capture the effect of ESG.
This is a possible scenario since the sample period is rather short. Therefore, a pooled OLS
regression with fixed industry effects and fixed year effects is performed on Equation 1 as a

complement to the firm fixed effects model.

For our second hypothesis, we also apply a regression model with firm and year-fixed effects
and the same control variables. In addition, the binary variable of ESG external audit is added
as well as the interaction term between ESG performance and ESG external audit. With this
we can observe the standalone effect from using external auditing services on the ESG report
as well as assess whether ESG external auditing elevates the effect from ESG performance on

Liquidity. This gives the following equation:

LIQ,:,t = BO + ﬁlESGi,t—l + ﬁz auditi’t_l + ﬁ3E5Gi,t—1 X auditl-,t_l +ﬁ4C0ntT0lSi’t_1 + a; + lt + gi,t (2)

3.5.2 Propensity score matching

To control for potential selection bias in our sample, propensity score matching (PSM) is
conducted in addition to our baseline regressions. Selection bias can arise when there are
systematic differences between the treatment group and control group, and this is not accounted

for by the statistical design. In our case, this would become a problem if firms with high ESG
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scores are systematically different from those with low ESG scores. Drempetic et al. (2020)
stressed that larger firms tend to be rewarded with higher Refintiv ESG scores even if their
performance necessarily is not superior to smaller firms. Even if size is included as a control
variable, there could be other differences that we do not consider. Since the sample to a large
extent is based on the availability of ESG data from Refinitiv, this could also introduce some

selection bias if their lack of coverage is not randomized.

To alleviate this potential issue, PSM can be a useful alternative. PSM involves matching
observations from a treatment group and control group based on several observed
characteristics using the estimated probability of being assigned to the treatment group
(Shipman et al., 2017). Practically, Caliendo and Kopeinig (2008) states that the initial step
when implementing a PSM is to calculate the propensity score. The authors argue that in case
of a binary treatment, which is used in our study, the choice of model is rather uncomplicated,
and we have decided to use a probit. Secondly, a matching algorithm must be selected. Here
the authors present Nearest Neighbor Matching (NN) as the most straightforward alternative,
and that several variants of NN can be applied depending on what is most appropriate. They
also suggest using multiple NN matching instead of 1:1 matching, therefore we conduct it with
1:2 matching. To avoid the risk of poor matches if the nearest neighbor is not close, we use
caliper matching at 0,01 level. This sets a limit for how much the propensity score can differ
between two matches. The potential downside is fewer matching pairs, but as we do not suffer

from this, the 0,01-level appears as sufficient.

We then assess the matching quality with a t-test so that we observe if there are significant
imbalance in covariates between the two groups. We initially conduct the matching on all our
control variables as covariates. However, we were unable to achieve balance in the matched
sample for one of our covariates, ROA. We attempted to alter the NN matching and applied
more extensive caliper levels, but balancing results still were not satisfactory. Therefore, we
exclude ROA as a covariate and performed the PSM on the remaining control variables as
covariates. Lastly, we run a regression on the matched sample with the specifications from
Equation (1).
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4. Results

4.1 Empirical analysis

Table 5 includes regression outcomes focusing on the first hypothesis. It contains two models
with different specifications: (1) only includes the independent variable ESG while we in (2)
have added the control variables. Reviewing our results, the first model shows a positive and
at 1% level significant coefficient for ESG, which is in line with the first hypothesis. Since
Liquidity is in logarithmic form the coefficient of 0,004 suggests that 1 point increase in ESG
would imply an increase in liquidity with approximately 0,4%. Accordingly, this displays a
rather weak relationship. When comparing this with model (2) which includes the control
variables, it becomes evident that the first model presumably is flawed by omitted-variable
bias. The sign for ESG becomes weaker and it loses its significance. Also, the R-squared is
improved indicating better goodness-of-fit as more variance in the dependent variable is
explained by the independent variable. This indicates that we do not find support for
Hypothesis 1. So, although we in the correlation matrix find a positive correlation between
ESG and Liquidity, in line with the findings of Luo (2022), these results indicate that high

performance in ESG do not affect stock liquidity.

Taking a further look at model (2), we see that all control variables are significant at the 1%
level. Comparing the directions of the signs with those in the correlation matrix, they are
unchanged except for leverage where the sign now is negative. Due to this, the signs of all the
control variables now move in their anticipated direction. We expected a positive relation
between size and liquidity since these firms receive more attention and have grater investor
awareness. Market to book ratio we anticipated to be positively associated with liquidity since
a higher valuation would indicate that investors expect there to be greater growth prospects.
For ROA we conjectured a positive relationship with liquidity as better returns would attract
more investors. Greater analyst coverage tends to decrease the information asymmetry between
insiders and outsiders; thus, we believed it to be positively related to liquidity. Finally, we
anticipated a greater reliance on debt financing to lead to lower investor demand and therefore

anticipated a negative relationship between leverage and stock liquidity.
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Table 5: Regression Outputs Firm Fixed Effects
Dependent variable: Liquidity

o) @
VARIABLES
ESG 0.004k* 0.001
(0.001) (0.001)
Size 0.809k*
(0.033)
Market to Book 0.6071***
(0.029)
Return on Assets 0.7071*%*
(0.1106)
Leverage -1.229%x
(0.101)
Analyst Coverage 0.201#**
(0.025)
Constant 6.850%*+* -0.150
(0.053) (0.259)
Observations 10,578 10,578
R-squared 0.151 0.446
Number of firms 2,471 2,471
Year Fixed Effect Yes Yes
Firm Fixed Effect Yes Yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table description: In this table are the results from the regression based on equation 1 presented. Specification 1 runs the

regression without control variables meanwhile specification 2 does. The stars indicate the significance level where *, **, and ***

correspondingly denotes significance at 10%, 5% and 1 %. Robust standards errors are clustered by firm.

In table 6 we run the same equation as in table 5 but as a pooled OLS regression with fixed
industry effects instead of firm fixed effects. The results are altogether rather similar, and we
do not find support for Hypothesis 1. There is still significance for ESG in the specification
without control variables, although the coefficient is considerably stronger than in model (1).
In model (4) ESG displays a weak negative correlation that is significant at the 10% level. As
we consistently have 5% significance level as our limit, we do not consider this as significant.
The significance and signs for the control variables remain consistent compared to model (2).
Noteworthy, the R-squared is substantially higher in the pooled OLS compared to the fixed
effects model. This could potentially indicate that the inclusion of fixed industry effects adds

more explanatory power to the regression.
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Table 6: Regression Outputs Pooled OLS with Industry Effects
Dependent variable: Liquidity

B) @
VARIABLES
ESG 0.055%* -0.002*
(0.002) (0.001)
Size 0.808%x*
(0.021)
Market to Book 0.77 3%+
(0.020)
Return on Assets 1.269%%*
(0.123)
Leverage -1.418%**
(0.100)
Analyst Coverage 0.73 7%+
(0.033)
Constant 4,730k -1.633%%*
(0.185) (0.143)
Observations 10,578 10,578
R-squared 0.350 0.820
Number of firms 2,471 2,471
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes

Robust standard errors in parentheses
R 5<0.01, ** p<0.05, * p<0.1

Table description: The stars indicate the significance level where *, **, and *** correspondingly denotes significance at 10%, 5%

and 1 %. Specification 3 runs the regression without control variables meanwhile specification 4 does. Robust standards errors

are clustered by firm.

As discussed in the method chapter we suspect that there may be systematical differences
between firms with high ESG scores and those with low scores. To control for the presence of
potential selection bias we conduct a PSM to balance the distribution of covariates between the
treated and the control group. We perform the PSM with nearest neighbor 1:2 matching and a
0,01-caliper limit. As explained in section 3.5.2 we were not able to get sufficient matching for
ROA as a covariate at the 5% significance level, and therefore we excluded the variable and
used the four remaining control variables as covariates. With this adjustment we were
successful in achieving balance for all our remaining covariates which can be seen by their p-

values from the t-test on the matched sample in table 10 in Appendix.

In Table 7 we have performed a firm fixed effects regression on the matched sample. In the

interpretation of the model, it is important to acknowledge the exclusion of ROA as a covariate
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which might impact the robustness of the findings. However, the outcome from the model is
not substantially different from the previous ones, with ESG still having an insignificant
coefficient close to zero. This implies that we have conducted three regression models

acknowledging different aspects and consistently had an outcome in contrast to Hypothesis 1.

Table 7: Regression output matched sample
Dependent variable: Liquidity

)
VARIABLES
ESG 0.000
(0.001)
Size 0.608***
(0.0506)
Market 0.467+**
(0.030)
Leverage -1.077Hk
(0.134)
ROA 1.282%%*
(0.188)
Analyst Coverage 0.238*x*
(0.041)
Constant 1.785%#*
(0.492)
Observations 5,282
Number of firms 1,430
R-squared 0.480
Year Fixed Effect Yes
Firm Fixed Effect Yes

Robust standard errors in parentheses
*k p<0.01, ** p<0.05, * p<0.1

Table description: This table present the results from the regression based on equation 1 afterwards the Propensity score

matching have been done. The regression has only been taking the matched sample in consideration. The stars indicate the
significance level where *, **, and *** correspondingly denotes significance at 10%, 5% and 1 %. Robust standards errors are

clustered by firm.

Moving on to Hypothesis 2, Table 8 presents regression outputs for model (6) and (7). Model
(6) uses the same equation as in model (2) but with the inclusion of the binary variable External
Audit. As seen by the number of observations, the sample is noticeably smaller than in previous
models. This is because not all firms have standalone ESG reports and therefore it is not
possible for a firm without ESG report to employ ESG external audit. The coefficient for

External Audit is positive, in line with our second hypothesis, but since it is not significant, we
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do not find any support for our hypothesis. The specifications for model (7) are the same as in
model (6) but with the addition of an interaction term between ESG and External Audit. This
interaction term would indicate how the relationship between ESG and Liquidity would change
with regards to if the firm employs ESG external audit or not. However, consistent with the
individual variables the interaction term does is not significant. Despite the reduction in sample

size, the coefficient and significance of our control variables remain constant.

Table 8: Regression outputs
Dependent variable: Liquidity

©) Q)
VARIABLES
ESG 0.001 0.001
(0.001) (0.001)
External Audit 0.045 0.152
(0.028) (0.165)
ESG x External Audit -0.002
(0.002)
Size 0.599k* 0.599***
(0.054) (0.054)
Return on Assets 0.749%** 0.745%**
(0.168) (0.167)
Leverage -1.386*** -1.385%%*
(0.159) (0.159)
Market to Book 0.4871 %% 0.4871 %%
(0.030) (0.0306)
Analyst Coverage 0.1307#%¢ 0.13 7%
(0.048) (0.048)
Constant 1.923%%* 1.899#*
(0.503) (0.495)
Observations 3,819 3,819
R-squared 0.346 0.346
Number of Firms 1,298 1,298
Year Fixed Effect Yes Yes
Firm Fixed Effect Yes Yes

Robust standard errors in parentheses
*k p<0.01, ** p<0.05, * p<0.1

Table description: This table present the results from the regression based on equation 2. Specification 6 runs without the

interaction effect and specification 7 runs with interaction effect. The stars indicate the significance level where *, **, and ***

correspondingly denote significance at 10%, 5% and 1 %. Robust standards errors are clustered by firm.

Overall, we do not find any support for ESG score or external auditing on ESG report positively

influences stock liquidity. This contradicts our two hypothesizes that ESG performance
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positively influences stock liquidity, and that usage of external audit is positively related to
stock liquidity. Previous research has explored market reactions to ESG on an abundance of
financial indicators and inferred that high ESG can lead to lower cost of capital (Ng & Rezaee,
2015; Eliwa et al., 2021), lower risk (Avramov et al., 2022) and higher valuations (Fatemi et
al., 2018). Higher stock liquidity is in general reflected in higher market valuations (Amihud
& Mendelson, 1986; Noe et al., 2009) but as we do not find a significant positive relationship
between ESG performance and stock liquidity, this could indicate that higher valuations from
ESG are independent from improvements in stock liquidity. As the relationship between ESG
and stock liquidity is rather unexplored, we contribute with new insights to the field of market

reactions to ESG.

The hypothesis was constructed based on previous research which in majority had found
positive effects of improved ESG performance which we conjectured would attract more
investor demand and consequently higher stock liquidity. In addition to this, the theoretical
reasoning indicated that better ESG performance may lead to reduced information asymmetry,
which presence can impact stock liquidity negatively (Amihud et al, 2005; Chung et al., 2010).
Chung et al. (2010) investigated whether corporate governance, one pillar of ESG, improves
stock liquidity on a sample with similar setting as in our study. They found a positive
relationship and that firms that enhanced their corporate governance managed to improve stock
liquidity. Assessing this in the light of our contrasting results it is interesting discuss potential

alternative explanations.

While there for a firm are positive effects from better ESG performance which we conjectured
would lead to higher investor demand, it would at the same time result in a higher valuation.
Thus, an investor would be interested to have the firm improve its ESG performance to increase
the value of its shares. Contrastingly, this would lead to an investor having to pay a higher price
for a firm performing well in ESG and the firms with already good ESG performance would
then become less attractive. This is in line Renneboog et al. (2008) which confirm the presence
of an ESG premium. It is therefore possible that the higher valuations counter any other
potential benefits gained from owning these shares and the increase in investor demand and
stock liquidity therefore remains indifferent with regards to its ESG performance. In addition,
since ESG practices can be costly it might be that firms with a heavy ESG involvement may
yield worse financial performance in the short run, possibly leading to a smaller pool of

interested investors.
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Furthermore, an increasing portion of asset managers are taking ESG or other parameters of
responsible investing into consideration in the allocation of their capital. This would then lead
to a greater demand of the shares of companies performing well in ESG. Although we predicted
these capital flows from institutional investors to positively contribute to the ease with which
the security could be traded it may well be that there is no significant increase in stock liquidity
from this as these types of shareholders could be more of long-term investors rather than

contributing to the trading of the security.

4.2 Robustness check and further analysis

To strengthen the validity and robustness of the research findings, several statistical
considerations were undertaken throughout the research process. Given the use of panel data,
it is important to control for unobserved heterogeneity across firms and over time. To begin
with, we included several control variables that have been commonly used within the subject.
Secondly, we decided to incorporate firm- and year-fixed effects in our models. The inclusion
of these fixed effects serves to mitigate the risk of omitted variable bias and improve the

accuracy of the estimates.

Furthermore, most of the previous papers within the subject have also been using fixed effects.
But to test if this was the most appropriate for our research, a Hausman test was conducted to
determine the most suitable model. The results of the Hausman test demonstrated that the null
hypothesis, assuming random effects, could be rejected at the 5% significance level. Thus,
confirming the superiority of the fixed effects model. We also conducted a pooled OLS model
with industry effects which allows for the estimation of the average effect of ESG on stock
liquidity across industries. This regression generated results consistent with fixed effect, further

increasing the confidence in our findings.

As we suspected that firms with high ESG scores may be systematically different from firms
with low ESG scores, this called for further testing of our findings. Shipman et al. (2017) states
that if multiple regression models incorrectly specify the relationship between the independent
and dependent variable, the model is likely to return biased estimates and that this bias is

elevated in case of more dissimilarity between the treatment groups. The authors therefore
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propose a PSM as a reasonable method to mitigate these issues. As we suspect there to be
potential systematic differences between firms with high performance in ESG and those with
worse ESG, we conducted a PSM on the median of ESG score. The results were consistent
with those from the previous models, further strengthening our findings. However, we were
not able to use ROA as a covariate due to unsatisfactory balancing results, which might limit
the robustness of our findings. We also considered the usage of alternative methods such as
using instrument variables but as we were not able to identify relevant instrument variable for

this given subject in previous literature, this was not conducted.

Another way to secure robustness and reliability of the model and estimators is to run a
Breusch-Pagan test, which examines the presence of heteroskedasticity in the error term. The
outcome of the test showed evidence of heteroskedasticity in our model. To address the issue
and reduce the bias in our estimators we run our regression models with robust standard errors

clustered by entity.

As stock liquidity is a concept that is theoretically defined rather than having an absolute
definition which can only be accurately measured in one specific way, it is possible that other
measures emphasizing other aspects of stock liquidity would have been appropriate for the
study. As the theoretical reasoning revolves around the effect from information asymmetry on
stock liquidity, it would have been useful to have a measure that most effectively captures
changes in this, but we did not find that this was addressed in previous literature. Although, we
did thoroughly examine the different options of stock liquidity measures and found Amihud’s
(2002) ILLIQ to be both suitable for our purpose and implied usage of a feasible method. As
Chung et al. (2010) found a positive relationship between corporate governance and stock
liquidity on a comparable sample when using the bid-ask spread as their liquidity measure, it

could indicate that it better captures changes in information asymmetry.

Moreover, we have conducted this study with ESG scores provided by Refinitiv as our
dependent variable. It is important to stress that this is not equivalent to actual sustainability
performance. Firstly, it is based on the information from the firms’ own disclosures meaning
that the grading to a high degree is dependent on the extent of the reporting, rather than the true
activities. This problem was highlighted by Drempetic et al. (2020) where they assessed
Refintiv’s ESG scores and found evidence for a size bias, where larger firms in general received

better scores. This the authors explained by these firms’ superiority in terms of resources to be
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able to cover more ESG issues in their disclosures compared to smaller firms. Thus, these
scores may not be accurately assessing the underlying performance. Secondly, these scores are
judgments from Refinitiv meaning that the scores can differ from other independent rating
agencies. It could therefore be of relevance to conduct a similar study with ESG scores from

another provider.

Other relevant avenues for future research could be defined by the fact that this study only is
focused on the U.S. market. As we seen, there is a dependence of a firm’s disclosures on the
measure that we have used as the proxy for ESG performance. Although sustainability
disclosures previously have to a large extent been voluntary, this is more frequently being
mandated in certain contexts, not least in the EU with a growing discipline of directives. It
could therefore be interesting to conduct research on multiple countries with different
regulatory settings to observe the effects from these. In addition, it is quite possible that the
attitude toward ESG related issues can vary among these countries, and therefore the
anticipated effect from ESG reporting and performance could be different. In addition, in a
market with a less sophisticated reporting and legal environment the information asymmetry
problems would be more prevalent, potentially leading to a greater effect my improved ESG

reporting.

Finally, our research topics could be valuable to study during a longer period, especially for
our second hypothesis where we had significantly less observation since not all firms with ESG
scores has standalone sustainability reports. However, since there were limited observations
before our sample period this may firstly be achieved in the future. A longer sample period
would allow for an analysis stretching over varying market conditions and this could be
particularly interesting as stock liquidity risk is elevated in case of heavy market decreases
(Pastor & Stambaugh, 2003). Also, as sustainable investments tend to underperform during
normal market conditions but be more resilient during downturns (Nofsinger & Varma, 2014)
research on this would have the potential to uncover if such a relationship would be prevalent

regarding stock liquidity for ESG firms.
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5. Conclusion

Previous literature has studied stock liquidity and ESG performance as separate disciplines. In
this study we combine the two areas to see if ESG scores influence stock liquidity. We
conjecture a positive association of the relationship based on changing investor demands where
ESG now is a factor more often taken into consideration in investment decisions, and that
theory suggests mitigated information asymmetry between insiders and outsiders with better
ESG performance, which is a determinant of stock liquidity. Also, previous findings from
Chung etal. (2010) showed that corporate governance, one pillar of ESG, was positively related
with stock liquidity. Drawing on the issue of credibility of voluntary disclosures, we also
hypothesize that external auditing of ESG standalone reports would decrease information

asymmetry and consequently improve liquidity.

Our results were not in line with the two hypotheses as we did not find significant relationships
between the variables of interest. Thus, the findings suggest that it is not expected to have an
increase in stock liquidity with improved ESG performance. Knowledge of this relationship
can be valuable for managers desiring to improve stock liquidity and ultimately increase the
valuation of the firm as better stock liquidity in general leads to higher valuation due to lower
risk for the investor. Since the findings contrasts our hypotheses, we discuss potential
alternative explanations. We address that as firms with great ESG performance often get high
market valuations this may cause fewer investors to be interested in the shares of these firms
due to lower expected returns. Thus, this could counter the positive effect on stock liquidity
which we conjectured from changing investors demands and investing criteria among asset
managers. In addition, we elaborate on the idea that greater demand from institutional investors
may only increase stock liquidity to a limited extent, as these may be more of long-term

investors rather than contributing to the trading of the shares.

This study uncovers new terrain within the field of market reactions to ESG, as it is first of its
kind to investigate the relationship between ESG performance and stock liquidity. It highlights
a factor that seemingly does not respond positively by improved ESG performance while
previous literature often displays the benefits of enhanced ESG. In the previous chapter we
address limitations of this study which helps to identify potential avenues for future research.
As our results were unexpected compared to the findings from Chung et al. (2010) that

corporate governance positively influences stock liquidity on the US market, we find it
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reasonable to apply a similar method and instead use bid-ask spread as the measure for stock
liquidity. This type of research would have the potential to examine whether bid-ask spread is
superior in capturing changes in information asymmetry compared to Amihud’s (2002) ILLIQ

measure.

Furthermore, an interesting area would be to apply this research on a sample stretching over
multiple countries to observe the effects of different regulatory settings and varying attitudes
towards sustainability. As highlighted by Drempetic et al. (2020), the ESG score from Refinitiv
may be affected by size bias since it is based on firms’ own reported information, meaning that
larger firms receive better ratings single-handedly from being able to share more information
due to greater resources. Therefore, this calls for studies using alternative measures for ESG
performance. In regards of our second hypothesis which was focused on external auditing of
ESG reports, it was limited due to the number of firms that had a standalone sustainability
report. Thus, it would be of relevance to revisit this topic in the future. Finally, it is relevant to
emphasize that market reactions to ESG are likely to be subject to further change as
sustainability is expected to continue to grow in importance. This highlights the significance
of continuing to research market reactions to ESG as findings may not remain constant over

time. Ongoing research is essential as it provides vital insights in a rapidly changing world.
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7. Appendix

Table 9: Variable summary

Variable

Description

Liquidity

ESG

Size

Return on Assets
Leverage

Market to Book

Analyst coverage

Absolute return divided by total dollar trading volume. Presented as the natural

logarithm multiplied by -1.

ESG-score based on Thomson Reuters platform Refinitiv. Scores from 0-100.
The natural logarithm of total assets.

Net income divided by total assets.

The ratio of total debt to total assets.

The ratio between market value of equity and book value of equity.

The natural logarithm of 1+ the number of analysts following the company and

providing earnings estimates.

External Audit Dummy variable equal to 1 if the company has external audit of their ESG report.
Table 10: Balance test

Variable Unmatched — Treated Control %obias bias p>t
Matched

Size U 8.930 6.983 125.900 64.710 0.000 0.950
M 8.930 8.924 0.3 99.700 0.170 0.868

Market to Book U 1.003 0.952 5.5 2.840 0.004 0.89*
M 1.003 0.970 3.5 35.900 1.810 0.071

Leverage U 0.303 0.259 23.300 11.970 0.000 0.63*
M 0.303 0.297 3.5 85.100 1.870 0.062

Analyst Coverage U 2.415 1.892 63.500 32.620 0.000 0.94*
M 2.415 2.439 -3.000 95.300 -1.450 0.148

Table description: The table shows a balance t-test on the distribution of the covariates between the treated and control group.
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