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ABSTRACT

Purpose: The purpose of this paper is to analyse the impact of ESG ratings on IPOs performance in the form of underpricing. It is also analysed whether the
existence of neutral or positive ESG ratings has an impact on underpricing. In addition, it will also be analysed whether the degree of ESG rating influences
the underpricing within the rated companies. The aim is to make a contribution that can lead to a further reduction in information asymmetries on the
capital markets and analyse the effects of signals.

Design/Methodology/Approach: The RepRisk rating of approx. 360 sub-frames is used to determine the influence of these variables on the underpricing
with the help of a linear regression. Control variables are used to consider influencing factors that have already been researched. The influence of these

variables on underpricing is then determined in a linear regression analysis. Statistical robustness tests validate the results.

Findings: An all-encompassing statement on the question of whether ESG ratings as part of the IPO process can lead to a reduction of information
asymmetries or be a qualitative signal regarding the Signaling Theory.

Originality/Value: This paper provides new and important insights into the relationship between ESG ratings and the underpricing phenomenon. It is

intended to support existing theories.
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Introduction

Looking at the options for obtaining information on an IPO
in relation to ESG criteria, there are few sources that can be
used by investors to carry out a proper risk assessment before
a company goes public [1]. For this reason, in addition to the
voluntary publication of ESG information in IPO prospectuses,
ESG ratings are a key source for assessing a company's sustainable
activities. ESG ratings are published by various agencies and can
be commissioned by companies themselves and thus represent an
instrument that can be used by companies to voluntarily publish
ESG information. In principle, ESG ratings are intended to
represent an objective assessment of a company's sustainability,
whereby scoring without subjective influences cannot be ruled out
[2]. For example, ratings from different rating agencies sometimes
lead to different results, as the weighting of different sustainability
aspects can vary [3].

ESG ratings and sustainability strategies are increasingly
influencing investors' decision-making processes, while interest
from the academic and scientific community has also surged
in recent years. This shift has led to a revaluation of traditional
economic principles such as market regulation and market
efficiency [4]. Investors are now using ESG criteria to identify

potential investments, either to avoid companies that conflict with
their sustainability values or to find companies that demonstrate
strong ESG performance and align with their investment goals [5].

Focusing on Initial Public Offerings (IPOs), ESG criteria and
ratings play a crucial role in shaping communication strategies
during the IPO process, ensuring that investors have access
to relevant information for thorough analysis [6]. Effective
communication is equally essential for facilitating a successful
IPO and bolstering the company's capital base. The concept of IPO
underpricing - where the offering price is set below the market
value - can signal breakdowns in communication, leading to
information asymmetries in capital markets [7]. Underpricing
tends to reflect a broader market phenomenon where, despite
short-term fluctuations, the disparity between the offering price
and secondary market value persists across stock exchanges [8].
From this, a notable correlation may exist between ESG-ratings
and the degree of underpricing in IPOs.

This study uses a model which indicates the level of ESG aspects
by focusing on ESG ratings that are published before the IPO
release date.

Research Hypothesis
To assess the hypothesized effects of the dependent variables,
Ordinary Least Squares (OLS) regression is applied, as this method
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is well-suited for IPO-related data analysis. A linear regression model is then used to examine the relationship between the dependent
variable and other independent variables in the study. One part of the study will focus on companies that received an ESG rating
and analyse whether the degree of ESG scoring influences the underpricing (H1). In a further step, the total number of IPOs will be
analysed, and it will be investigated whether the existence of a neutral or positive ESG rating has an impact on the underpricing (H2).
Ratings from a level of BB and higher are assumed to be at least neutral to positive. The following regression equation is specified

to test the hypothesis:

H1: IRu= 0+ESG raingtIn (Assets)+In(revenues)+ In(age)+ VCaummyt StockExchangeaummyt UW ranking

H2: IR..=a+ ESG Ratingdulnlny+ln (Assets)+ln (revenues)+ln (age)+VCdummy+ StOCkEXChangedulnmy+ UWranking

Methodology and Data

This study focuses on the impact of ESG ratings on IPO
underpricing, using a sample of IPOs from the U.S. market based
on their initial issuing date. The primary source of data for [POs
from 2007 to 2022 was Refinitiv Eikon. This database provided
key information such as the issue date, stock exchange, economic
sector, offer price, first closing price, and other financial details.
Companies in the banking, insurance, and utilities sectors were
excluded from the sample. The reason for this exclusion is that
banks and insurance companies are subject to stringent capital
requirement regulations, while utility companies are heavily
influenced by regulatory intervention. These factors mean that
such companies have unique motivations for accessing capital
markets [9].

In order to use an ESG rating that is as objective as possible
and cannot be controlled by the company's own information,
the rating from the RepRisk ESG database is used. RepRisk
essentially assesses the ESG risk and focusses on external and
public data as the basis for the analysis. Information is collected
daily using machine learning tools to determine a quantifiable
value in the form of the RepRisk Index (RRI), which in turn results
in a RepRisk Rating (RRR) - AAA to D - to enable comparability
and benchmarking.

With the help of WRDS (Wharton Resreach Data Services) access,
the daily ESG ratings for the years 2007 to 2023 were determined
for all ISINs from the above-mentioned Refinitiv Eikon query.

Variables

Dependent Variables

In the development of the research hypothesis, it has already been
outlined that the goal is to analyze which specific factors impact
the extent of corporate disclosure, making information disclosure
the dependent variable in this study. Before being incorporated as
a variable, absolute information disclosure values will undergo
a logarithmic transformation to better align with the assumed
normal distribution. However, this variable will also function as
an independent variable to assess whether it has a negative effect
on underpricing.

Alongside voluntary ESG information disclosure, underpricing
is applied as a dependent variable to represent the level of
uncertainty as a proxy. Calculating underpricing and assessing
the associated potential opportunity cost for issuers requires a
quantitative approach, using initial return (IR) as the key measure.
The unadjusted initial return is determined as follows:

_ (P ot Ei)
Ry
Since the unadjusted initial return (IR) provides limited insight
into analyzing excess returns, it is adjusted by referencing an
approximate market portfolio [10]. At the time of an IPO, there is
no historical price data available, so a beta of one is assumed. A

IR

market portfolio comparison could theoretically be made by using
companies with similar characteristics, such as firm size, sector,
or price-to-book ratio, to adjust the IR accordingly. However, due
to the extensive data requirements and resource intensity of this
method, it will not be applied here.

Instead of comparing peer companies, an equity market adjustment
will be used, with the S&P 500 Index as the benchmark. This index,
comprising the 500 largest U.S.-listed companies as determined by
Standard & Poor’s Corp. based on market capitalization, serves as
a reliable proxy for overall market trends. Using the S&P 500 as
a benchmark reflects broader market performance and enhances
the accuracy of the IR analysis.

With this benchmark adjustment, the IR formula is modified as
follows:

(Por —Ei)  (Myp — M. y)

IR.g =
= E; M.,

Independent Variables

The main variable in this research project is the ESG rating before
the first IPO. As already described, the rating in the form of the
RepRisk rating is taken as an indicator of the sustainability quality
of a company. As the scale of the rating does not allow for a
quantitative evaluation due to its ordinal structure, the respective
rating scores were translated into an ESG quotient.

Control Variables
The control variables are organized into three main categories: firm
characteristics, offer characteristics, and market characteristics.

Firm characteristics include proxies for company size, such as
revenues, which may influence investor decisions. Generally,
larger firms are perceived as lower-risk investments, so it is
anticipated that firms with higher revenues will experience lower
levels of underpricing [11]. Another factor in this category is
total assets, which, similar to revenues, can reduce uncertainty
and is thus included as a control variable. Additionally, firm age
- calculated as the difference between the company’s founding
year and the IPO year - tends to lower IPO underpricing, as older
firms often have more extensive financial records and publicly
available information, reducing ex-ante uncertainty [12].

Market characteristics are represented by variables such as venture
capital (VC) involvement. IPOs with venture capital backing tend
to exhibit higher underpricing levels than those without, possibly
due to the perceived risk associated with VC-backed firms [13].
Furthermore, IPOs on the NASDAQ tend to be more underpriced,
as this exchange typically hosts smaller, newer, and technology-
focused firms [14].

Offer characteristics include the bookrunner reputation in the
IPO process. Companies backed by well-established underwriters
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generally see less underpricing, as the reputation of a respected bookrunner signals reliability to investors. This study specifically
focuses on the underwriter ranked first in the dataset, using a scale from 0 to 9.1 based on Ritter’s underwriter ranking.

Table 1: ESG Ratings - Value

Rating Score Value
AAA 0.9
AA 0.8
A 0.7
BBB 0.6
BB 0.5
B 0.3

CcccC 0.001

Descriptive Statistics
The sample size is 365 and is mainly due to the lack of rating information. Considering the IPO activities without ESG rating, the
sample would amount to 1803 observations. The average ESG rating adjusted is 0.8 and indicates a high level of ESG.

The table 2 shows an overview of the desciptive statistics clustered by ESG rating, transaction characteristics and firm and market
characteristics.

TABLE 2: Summary Statistics — ESG Score

n Mean sd IQR Min p25 Median p75 Max

ESG rating
characteristics
Rating before 365 0,7940 0,0806 0,0000 0,0010 0,8000 0,8000 0,8000 0,9000
IPO
Transaction
characteristics
Total Assets 365 1.735,931 8.115,802 963,200 0,000 68,300 245,500 1.031,500

137.238,000
Total Revenues 365 1.069,276 4.324,322 588,200 0,000 0,000 124,200 588,200 66.468,300
Underpricing 365 0,156 0,383 0,327 - 1,000 - 0,113 0,327 1,741
Underpricing. 365 0,157 0,384 0,329 - 1,019 0,002 0,120 0,331 1,730
adjusted
Offer Price 365 16,875 6,754 7,000 4,500 12,500 16,000 19,500 65,000
Bookrunner. 365 8,350 1,088 1,000 1,001 8,001 8,987 9,001 9,001
ranking
Firm and
market
characteristics
Company age 365 15,800 20,176 11,000 1,000 5,000 9,000 16,000 145,000
High 365 0,504 0,501 1,000 - - 1,000 1,000 1,000
Technology
Dummy
Venture Capital 365 0,811 0,392 - - 1,000 1,000 1,000 1,000
Dummy

Source: By author

If the transaction characteristics are analysed, there is hardly any difference between the unadjusted and adjusted underpricing. This
leads to the conclusion that the sample was not influenced by strong market fluctuations on the day of their respective publications. The
average underpricing is 15.6% and is significantly higher compared to the entire sample (5.6%). The average asset volume reported
on the IPO day was USD 1,735,931 million. In addition, revenues on the IPO day averaged USD 1,069,276 million. However, it
should be noted that not every company has published its key financial figures as part of the IPO process. Looking at the range of
the bookrunner ranking from 0 to 9.1, the average ranking of 8.35 in the observation set is very high. Around half of the companies
(50.4%) went public on the NASDAQ. Around 81.1% of all companies analysed were backed by venture capital. The average age
of the companies at the time of the respective [PO was 15.8 years.
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The table 3 shows the distribution of the sample to the rating classes. Most of the companies are rated with a rating of AA (74.79%).
The underpricing generally increases with each ESG scoring level, with rating classes B and BB being exceptions. This is due to the
small number of companies in this class.

TABLE 3: Underpricing by ESG Score

n nin % mean sd IQR Min p25 Median p75 Max
A 28 7,67% 0,168 0,232 0,279 - 0,247 0,014 0,113 0,293 0,896
AA 273 74,79% 0,155 0,383 0,305 - 1,000 - 0,103 0,305 1,741
AAA 49 13,42% 0,150 0,452 0,375 - 1,000 - 0,184 0,375 1,069
B 1 0,27% 0,038 NA - 0,038 0,038 0,038 0,038 0,038
BB 4 1,10% 0,394 0,355 0,459 0,091 0,125 0,315 0,584 0,852
BBB 9 2,47% 0,097 0,457 0,348 - 1,000 0,003 0,100 0,351 0,532
CCC 1 0,27% -0,176 NA - -0,176 -0,176 - 0,176 -0,176 -0,176

Source: By author

Looking at the total sample of 1,803 companies in the table 4, only 20% received a neutral or positive ESG rating. All other
observations received a rating of B or worse, or no rating. It can also be seen that the average underpricing of 5.6 % is below that
of the isolated sample. A lower volume of assets (695.41) and revenues (423.889) also suggests that a rating was assigned to larger
companies. The average age of the overall sample is similar. This amounts to 13.14 years and is therefore slightly younger than the
ESG rating group. Consequently, it can be assumed that more established companies are more likely to receive an ESG rating, as
they have a larger information base.

TABLE 4: Summary Statistics - ESG Rating Dummy

n mean sd IQR Min p25 Median p75 Max

ESG rating
characteristics
ESG.Rating. 1803 0,2019 0,4015 1,0000 0,0000 0,0000 0,0000 0,0000 1,0000
Dummy
Transaction
characteristics
Total Assets 1803 695,641 3.909,670 325,900 0,000 15,850 74,000 341,750

137.238,000
Total Revenues 1803 423,889 2.314,637 151,950 0,000 0,000 5,600 151,950 66.468,300
Underpricing 1803 0,056 0,434 0,233 - 1,000 - 0,018 0,033 0,215 5,330
Underpricing. 1803 0,056 0,434 0,236 - 1,029 - 0,022 0,033 0,214 5,337
adjusted
Offer Price 1803 14,070 5,849 7,000 3,500 10,000 14,000 17,000 65,000
Bookrunner. 1803 7,643 1,899 2,113 1,001 6,888 8,376 9,001 9,001
ranking
Firm and market
characteristics
Company age 1803 13,144 18,416 11,000 1,000 3,000 8,000 14,000 187,000
High 1803 0,657 0,475 1,000 - - 1,000 1,000 1,000
Technology
Dummy
Venture Capital 1803 0,663 0,473 1,000 - - 1,000 1,000 1,000
Dummy

Source: By author

Results

The table 5 shows the correlations depending on the independent variables of the isolated ESG rated data. There is a strong significance
(confidence level of 99%) in the correlation between underpricing and the use of venture capital. This result is consistent with the
assumption that VC-backed IPOs have a higher underpricing compared to IPOs without [15].
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TABLE 5: ESG Score: Summary Underpricing Correlation

Estimate Std. Error t value Pr(>|t|)
(Intercept) -0,380842 0,261217 -1,458 0,0145733
Bookrunner.ranking 0,037525 0,018702 2,007 0,045556 &
Dummy.Nasdaq 0,122571 0,040375 3,036 0,002575 s
In_age 0,009879 0,042995 0,23 0,818403
In_assets -0,001108 0,009387 -0,118 0,906142
In_revenues 0,003584 0,004723 0,759 0,448528
Pct...Rating.before.IPO 0,017222 0,244588 0,07 0,943905
VC.Dummy 0,174304 0,051462 3,387 0,000785 SRS

Signif. codes: 0 "***' (0.001 **' 0.01'*' 0.05".'0.1"'"'1
Source: By author

Furthermore, the choice of stock exchange is also highly significant. If the NASDAQ is considered, companies that are smaller and
younger and have a high high-tech focus are generally found here. These characteristics indicate a higher level of uncertainty on the
part of investors, which in turn would result in a higher underpricing [16]. The above observation supports this thesis and is positive
proof of this. The bookrunner ranking also positively impacts underpricing, aligning with the findings of Liu and Ritter (2011), who
observed that companies tend to experience higher underpricing levels when the underwriter demonstrates greater quality or industry
expertise [17].

Nevertheless, it should be noted that no significance was found regarding ESG scoring. This is not in line with the observation of
other authors who were able to determine a reduction in uncertainty through positive ESG scoring [18].

If the overall sample is considered (table 6), there is also a high level of significance regarding the inclusion of VC. Furthermore, a
high correlation between underpricing and the existence of a neutral or positive ESG rating can also be recognised (confidence level
99%). This is consistent with the theory that companies use underpricing to convey a signal of high quality [19].

TABLE 6: ESG Dummy: Summary Underpricing Correlation

Estimate Std. Error t value Pr(>|t))

(Intercept) -0,171689 0,052299 -3,283 0,001047 A
Bookrunner.ranking 0,010359 0,006101 1,698 0,089687

Dummy.Nasdaq 0,052355 0,022871 2,289 0,022187 *
ESG.Rating. Dummy 0,085961 0,025976 3,309 0,000954 G
In_age 0,045576 0,022106 2,062 0,03938 o
In_assets 0,009214 0,004188 2,2 0,027904 2
In_revenues 0,003312 0,002323 1,426 0,154168

VC.Dummy 0,084829 0,025087 3,381 0,000737 R

Signif. codes: 0 '***' 0.001 "**' 0.01 '*' 0.05".'0.1"'"1
Source: By author

Robustness Check

The tables 7 and 8 presents the outcomes of the statistical tests conducted. Multicollinearity was evaluated using the Variance Inflation
Factor (VIF), with a VIF threshold of 5 or 10 typically considered critical [20]. No value is above the limit value, which is why there
is no multicollinearity.

Tests for autocorrelation and model specification were also conducted. The Durbin-Watson (DW) test for autocorrelation yielded
a DW value of 2.0191 and 1.9087, which is close to the ideal value of 2.0, indicating no significant autocorrelation. The Ramsey
RESET test assessed model specification, with a resulting p-value of 0.57517 and 0.05331, which is sufficiently high to rule out
specification error.
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TABLE 7: ESG-Score: Statistical Tests

Variance Inflation Factor (VIF)
Bookrunner. Dummy. In_age In_assets In_revenues | Pct..Rating. | VC.Dummy
ranking Nasdaq before.IPO
1,0880 1,0735 1,0357 1,2752 1,2751 1,0212 1,0696
(Intercept) 1 -0,615 -0,132 -0,219 -0,108 0,051 -0,778 0,028
Bookrunner. -0,615 1 0,179 0,015 0,022 -0,071 0,043 -0,208
ranking
Dummy. -0,132 0,179 1 -0,103 0,084 0,06 -0,038 -0,087
Nasdaq
In_age -0,219 0,015 -0,103 1 -0,027 0,015 0,107 -0,107
In_assets -0,108 0,022 0,084 -0,027 1 -0,441 0,039 -0,066
In_revenues 0,051 -0,071 0,06 0,015 -0,441 1 0,031 -0,013
PctRating. -0,778 0,043 -0,038 0,107 0,039 0,031 1 -0,047
before.IPO
VC.Dummy 0,028 -0,208 -0,087 -0,107 -0,066 -0,013 -0,047 1
Durbin-Watson test RESET test
DW p-value RESET dfl df2 p-value
2,0191 0,5675 0,57517 14 343 0,8842
TABLE 8: ESG-Rating Dummy: Statistical Tests
Bookrunner. | Dum-my. ESG.Rating. In_age In_assets In_revenues | VC.Dummy
ranking Nasdaq Dummy
1,347 1,183 1,092 1,191 1,352 1,383 1,412
(Intercept) 1 -0,853 -0,468 -0,042 -0,265 -0,037 0,217 0,181
Bookrunner. -0,853 1 0,287 -0,072 0,005 -0,049 -0,05 -0,367
ranking
Dummy. -0,468 0,287 1 0,104 -0,042 0,064 0,137 -0,196
Nasdaq
ESG.Rating. -0,042 -0,072 0,104 1 -0,032 -0,019 -0,125 -0,076
Dummy
In_age -0,265 0,005 -0,042 -0,032 1 -0,08 -0,12 -0,279
In_assets -0,037 -0,049 0,064 -0,019 -0,08 1 -0,393 -0,129
In_revenues 0,217 -0,05 0,137 -0,125 -0,12 -0,393 1 -0,034
VC.Dummy 0,181 -0,367 -0,196 -0,076 -0,279 -0,129 -0,034 1
Durbin-Watson test RESET test

DW p-value RESET dfl df2 p-value
1,9087 0,02535 1,6805 14 1781 0,05331

Source: By author

Conclusion

This paper examined the publication of ESG ratings during the
IPO process, aiming to assess whether the rating can help reduce
information asymmetry and thereby explain the phenomenon
of IPO underpricing. Variables related to company, market, and
transaction characteristics were analyzed, including bookrunner
ranking, firm age, VC involvement, industry, IPO year, and
financials. ESG ratings determined by RepRisk prior to the [PO
were used to analyse the effect of the existence of ESG ratings on
the one hand and the level of the rating on the other.

The results align broadly with existing research, showing a direct
association between IPO underpricing and ESG ratings. This
finding does not support the hypothesis from the literature that
reducing information asymmetry through ESG disclosure can
lower underpricing but is in line with the Signalling Theory
that sees ESG ratings as a positive quality signal of firms [21].
However, this observation was only found in the sample analysing
whether the presence of a neutral or positive rating has an impact
on underpricing. If the subset of rated companies is analysed, it
cannot be determined that the degree of ESG rating has an impact
on underpricing.
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Hypothesis 1 can therefore not be accepted and no correlation between
the level of ESG rating and underpricing within a rated group of IPOs
could be established.

In contrast, hypothesis 2 can be confirmed, as a significant correlation
between underpricing and the existence of neutral or positive ESG
ratings could be determined.

Overall, this study contributes to understanding the relationship
between PO underpricing and ESG ratings. The hypothesis that
ESG ratings are used as part of a qualitative instrument according to
the Signalling Theory holds only to a limited extent, it is relevant for
investors to have a neutral or positive ESG Rating. Further research
is necessary to explore the link between under pricing and voluntary
ESG ratings.

Considering the methodology for determining ESG ratings, it should
be noted that various rating agencies exist. In future, other ratings
from other agencies should therefore also be analysed regarding the
Signalling Theory. The extent to which differences exist about rating
derivation should also be analysed.

It's also worth noting that not all companies initiating the IPO process
in the studied period were included, as some withdrew before the
first trading day or did not provide necessary financial information.

Moreover, additional company, market, and transaction characteristics
should be considered in future models. Analyzing the impact of ESG
ratings on short-term effects like underpricing, as well as examining
its effect in other capital markets, especially emerging markets, would
also be valuable avenues for further research.

List of Symbols

o Interference term

age Age of the company at the time
of the IPO in years

Assets Reported assets before IPO in
million USD

Ei Issue price of the share (i)

ESG rating Decimal value of the rating from

AAAto CCC

Dummy whether firms have a
neutral/positive ESG rating

ESG Rating_daummy

IR Initial Return

Mt0 Market opening price (S+P 500)
first trading day

Mt-1 Closing price market (S+P 500)

previous day first trading day

N Number of IPO prospectuses in
the sample

P—o,t First offerprice (o) on first
trading day (t)

Revenues Reported revenues before IPO in
million USD

StockExchange dummy Dummy whether IPO was
published on NASDAQ

UW_ranking Ranking of the first-named
underwriter of an PO

VC_dummy Dummy whether IPO is

supported by venture capital
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