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Abstract 
 

Environmental, Social and Governance (ESG) integration in financial activities is a 

crucial topic that is gaining importance in financial markets. During the years, many 

studies have been conducted about Initial Public Offering (IPO) and underpricing since 

they are fundamental aspects of firms’ lifecycle. Nevertheless, none of these studies have 

appropriately related firms’ ESG characteristics to IPO underpricing. In order to fill this 

knowledge gap, this thesis’s purpose is to investigate whether the ESG factors of a firm 

have effects on its IPO underpricing in the U.S stock market. The U.S has been chosen 

as it is the biggest stock market in the world and because of the quality and reliability of 

the data available for this country.  

A quantitative study is applied to investigate the relationship between ESG characteristics 

of the firms and the level of underpricing. First, to obtain the measurement of the ESG 

level of the pre-IPO firms, we have conducted two textual analysis of IPO prospectus, 

namely, term frequency and sentiment analysis. These indicators aim to show the 

disclosure level of ESG factors and whenever ESG is perceived negatively or positively 

by the market. Successively, the multiple regression is performed for each ESG indicator 

to find which measures have the analytical abilities to explain IPO underpricing. 

Based on the multiple regression results, we can conclude that the frequency of 

environmental & governance terms occurred in IPO prospectus, the negative tone, and 

the overall sentiment of the environmental context are significantly explaining IPO 

underpricing. These results have given meaningful answers for our research. The market 

does not perceive the social factors of a firm in the IPO context. On the other hand, 

environmental and governance aspects still attract the market’s attention in different 

ways. The market is concerned about the disclosure level of the governance activities and 

whether these activities are sufficiently mentioned in the prospectus. Meanwhile, the 

market takes into serious consideration the environmental activities of a firm by assessing 

the qualities of these activities. Moreover, the market is more sensitive to the negative 

information about environmental content than positive information in the IPO context. 

The textual analysis methods applied in this thesis have some limitations. However, this 

study has the reliability to confirm that some companies’ ESG factors affect IPO 

underpricing. As a consequence, it is possible to state that the market cares about  ESG 

issues. 

 

Keywords: Initial Public Offering (IPO), Underpricing, Environmental, Social and 

Governance (ESG), Sustainable finance, Textual analysis, Term frequency, Sentiment 

analysis. 
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1.   INTRODUCTION 

1.1. Problem Background  

Within the last 30 years, the world has faced several crises on both economic and 

environmental sides. Global climate change is the most pressing matter on the 

environmental front as temperatures and sea levels rise and weather crises mount, adding 

to the destroying effects on the global human and natural ecosystem. Due to the situation 

of emergency, leaders from all around the world gathered at the United Nations in 2015 

in New York to address the need for a more sustainable global development. They came 

up with Agenda 2030, which consists of 17 sustainable development goals set for the year 

2030. Through these goals, the UN aims to reduce poverty, hunger and inequalities and 

to increase global health and gender equality (United Nations, 2015). Furthermore, the 

goals intend to produce decent work, economic growth and to provide responsible 

production and consumption. Some months later, there was the second summit in Paris, 

in order to specifically address the climate change and the greenhouse gas emissions: 195 

countries signed the Accord de Paris, known as the Paris Agreement. The target of the 

convention is to keep the increase in the average global temperature below 2 °C above 

pre-industrial levels.  

To meet the Paris Agreement, over the next decade, Europe alone needs at least €180 

billion per year in climate investments (Eurosif, 2018, p. 6). Furthermore, meeting the 

UN Sustainable Development Goals is estimated to require annual investments of 

between $5-7 trillion on a global scale (Eurosif, 2018, p. 71). In this scenario of 

emergency, the financial system plays a crucial role in order to channel the biggest 

amount of funds towards Paris agenda goals. 

Given this scenario, it is clear that the economy as a whole has been influenced by climate 

change and by the new wave of sustainability awareness. There are two main ways for 

companies to become socially responsible. First, by integrating social, environmental, 

ethical, consumer and human rights concerns into their business strategy and operations; 

and second, by following the law. Public authorities play a supporting role through 

voluntary policy measures and, where necessary, complementary regulation (European 

Commission, 2011).  

According to Bernow et al. (2017), in the report for McKinsey & Company, over the past 

couple of years, ESG investing has increased more than 17 percent annually and more 

than one-quarter of the total global assets under management (roughly $20 trillion) is 

invested according to ESG metrics. It is crucial for companies to understand which action 

or investment can be defined as ESG. Thus, for this scope, the Technical Expert Group 

(TEG) was established by European Commission in March 2018 with the mission of 

developing “regulation on the establishment of a framework to facilitate sustainable 

investment”, according to the TEG final report on the EU taxonomy (2020). The latest 

2020 version of the report provides in detail “the recommendation relating to the 

overarching design of the Taxonomy”, “guidance on how users of the Taxonomy can 

develop Taxonomy disclosures”, and “a summary of the economic activities covered by 

the technical screening criteria”.  

ESG integration in business is considered as the answer to many global problems of 

climate change, human rights and law compliance. However, the increase of ESG 

practices inevitably affects firms in terms of operations, returns and culture. The real-life 

evidence discussed previously are raising concerns regarding whether the market 

participants actually consider ESG criteria when making decisions.  
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Acknowledging and assessing the current trends, creating sustainability strategies means 

integrating sustainability in a company’s vision. This integration happens on many levels 

and it affects many aspects of a company which could be for example Mergers and 

Acquisitions, Ratings and Initial Public Offering.  

Integrating sustainability in a company’s vision is part of the long term vision that can 

make an Initial Public Offering (IPO) successful. Sustainability factors are not to be 

considered as separated from a process like IPO because they affect the perception of the 

company from shareholders and thus IPO itself.  

 

1.2. Introduction on IPO 

1.2.1. IPO in review  

Initial Public Offering (IPO) is the process in which private firms go public by offering 

equity to the public for the first time. The most direct motivation of going public for 

capital expenditure and new investment plans is to support the firm’s recent activities and 

expansion (Eckbo et al., 2008, p.236). Several studies have shown that going public can 

add value to a firm by increasing the liquidity of shares (Amihud et al., 1988). Moreover, 

going public makes the firm’s activities transparent for all the stakeholders; thus, 

investors can continuously monitor the activities, which increases the firm’s value 

(Holmström & Tirole, 1993).  

The underlying incentive of going public, or IPO of the firms, has been researched for a 

long time; as the results, many theories have been developed to explain this decision from 

the firm perspective. The primary purpose regards financial aspects, followed by other 

non- financial reasons, such as increasing the public interest (Ritter  & Welch, 2002). As 

Zingales (1995) claims, when going public, it is easier to attract the attention of potential 

acquirers and more likely to have a better valuation than an outright sale (or an 

acquisition). Market‐Timing Theories are theories associated with the intention of going 

public in the periods where the firms postpone IPO if their equity issue could be 

undervalued (Lucas & McDonald, 1990), and the IPO volume would increase in the 

business cycle expansions (Choe et al., 1993). Another explanation of why the firms go 

public is the need to change their optimal ownership structure as the next stage of its life 

cycle is approaching, known as life-cycle theories. Black and Gilson (1998), Chemmanur 

and Fulghieri (1999) have proved that the exit by the venture investors is necessary for 

the next stage of the firm’s life.  

 

1.2.2. IPO and Underpricing 

Many researchers have observed and developed theories about IPO characteristics; one 

of the most relevant is the underpricing phenomenon. “Underpricing is defined as the 

percentage change from the offer price to the market price at the end of the stock’s first 

trading day” (Dolvin, 2012). So, for example, if a company offered shares to the public 

at $20 and the issue closed at $23, then underpricing is 15 percent. Underpricing 

commonly approaches 15-20 percent (or more) and it is commonly assumed that 

underpricing is the most significant cost of issuance (Dolvin, 2012). On average, the offer 

price of IPO is lower than the closing price of the first day of trading and this first-day 

abnormal return is statistically and economically significant (Chang, 2011). Ritter (2020) 

calculates the average for IPO underpricing of 19.9% in the US for an extended period 

from 1960 to 2019.   
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Many scholars have developed theories about underpricing under various viewpoints. The 

most prominent approach in developing theories is using asymmetric information as the 

theoretical foundation. The key participants in the IPO are the issuer (the firm), the 

underwriters (the investment banks) and the investors (the buyers of the IPO stocks). 

Theories based on asymmetric information contain the assumption that one among those 

parties has more information than others. Thus all the participants have a different level 

of information. The leading theory developed in this direction is the Rock's (1986) model 

or the Winner’s Curse hypothesis that explains underpricing as compensation for the 

uninformed investors. Information revelation theory is developed based on the 

assumption that the underwriters need to collect the information from the informed and 

underpricing is the compensation for these investors (Benveniste & Spindt, 1989). The 

principal-agent theories explained IPOs by using the book-building method would create 

the agency cost between the issuers and the underwriters (Loughran & Ritter, 2004). The 

most important implication of this branch of theories is that the more ex-ante is the 

uncertainty of the firm value, the higher will be the level of underpricing.  

The next approach of theories is to use institutional explanations for underpricing, for 

instance, by underpricing for lawsuit avoidance from the disappointed IPO investors, the 

underwriters also manipulate the price causing the underpricing, or the tax advantage the 

underpricing could bring. The behavioral finance theories, such as prospect theory and 

cascade, are also used to explain the underpricing phenomenon. The underpricing theories 

mainly focus on explaining how the market's perception of various factors, like the firm’s 

characteristics, affect the level of underpricing.  

 

1.3. Introduction to ESG 

Environmental, Social and Governance (ESG) concerns are now deeply intertwined with 

domestic economics and every business (Henisz et al., 2019). Since there is no consensus 

as to precisely the definition of ESG contents are, every organization has its presentation 

for ESG and also ESG framework or policy in ESG application. According to Henisz et 

al. (2019)’s report from McKinsey, the first element of ESG, Environmental criterion, 

includes how business can affect carbon emission levels, climate change and energy 

usage. The next element, Social, addresses the relationship and the reputation of the 

business with the public, for example, people who live near the business. It includes labor 

relations, diversity in the workplace and inclusion. The governance element is basically 

how the business complies with the government laws, the business' own policies and the 

requirements from the stakeholders. The business cannot isolate itself from the 

environment where it uses all the resources, the people who are its employees or 

customers and the controls from the government and stakeholders. (Henisz et al., 2019) 

In the last decade, there has been a substantial increase in the so-called Sustainable 

Responsible Investing (SRI) as the result of integrating the ESG concerns into investment 

activities. According to Global Sustainable Investments Alliance (GISA), the valuation 

of investments complying with SRI-principles was $22.89 trillion at the beginning of 

2016 and it has more than doubled since 2012 (GSIA, 2016, p. 7). In order to correctly 

allocate the funds in the right investments, it is essential to give a definition of what is 

Sustainable Responsible Investing; The European Sustainable Investment Forum 

(Eurosif), defines SRI as follows:  

"Sustainable and responsible investment (SRI) is a long-term oriented investment 

approach that integrates ESG factors in the research, analysis and selection process of 

securities within an investment portfolio. It combines fundamental analysis and 
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engagement with an evaluation of ESG factors to capture long term returns for investors 

better and to benefit society by influencing the behavior of companies." (Eurosif, 2018, 

p. 12). 

Adding to this statement, ESG factors are defined as the environmental, social and 

governance aspects of a company; ESG is a way of measuring Corporate Social 

Responsibility (CSR). The European Commission has defined CSR as "the responsibility 

of enterprises for their impact on society" (European Commission, 2011, p. 3) and it 

concerns actions taken by companies over and above their legal obligations towards 

society and the environment.  In this paper, we will use the word ESG referring both at 

ESG and CSR practices; and the meanings of the related terms will be carefully discussed 

later. 

It is controversial that the increase of ESG practices would mean that the firm has to 

sacrifice its returns. Economic efficiency obviously affects how the market participants 

consider the ESG integration. Since the real-life evidence we discussed previously raised 

the concern if the market participants actually care about integrating ESG into their 

decision making, this problem again needs to be discussed in academic studies. 

 

1.4. Theoretical gaps of previous studies 

1.4.1. Previous studies related to underpricing determinants  

One of the directions that many researchers have pursued is finding determinants that 

would affect the level of underpricing. The determinants that have been developed are 

the proxies of ex-ante uncertainty of firm value, also referred to as the risk characteristics 

of the firm. One of the well-known characteristics of a firm that would affect underpricing 

is the firm age. Based on the asymmetric information theories, the higher ex-ante 

uncertainty is, the higher underpricing follows. The older firm would have more historical 

data about the company; the level of uncertainty would decrease (Ritter, 1984; Muscarella 

and Vetsuypens, 1989). The industry in which the firm operates also has a significant 

effect on IPO underpricing since the particular firm characteristic varies based on which 

industries it belongs to (Loughran and Ritter, 2004; Lowry et al., 2010). For example, 

many previous studies have shown that high-tech companies are generally considered to 

be at higher risk, so in their case, the IPO underpricing would be higher (Loughran and 

Ritter, 2004; Daily et al., 2005; Lowry et al., 2010). It has been studied that pre-IPO firms 

are less underpriced than non-venture backed firms. (Barry et al., 1990).  

Besides the previously mentioned determinants which directly present firms’ 

characteristics, other determinants regarding IPO offering and the information 

transparency of the companies have been considered. The proceeds, the money amount 

raised in IPO, also have a positive effect on the underpricing degree. (Beatty and Ritter, 

1986). One of the unusual determinants has been tested by Park and Patel (2015), who 

proved that the ambiguity or the unclarity in IPO prospectus would affect the 

underpricing. The topic of underpricing determinants has been developed in various 

approaches, but it still has the stems from the underpricing theories, as they are the proxies 

for ex-ante uncertainty of firm value. 

Since the underpricing topic has been discussed in academic studies for a long time, it 

seems to be abundant that there are numerous studies scrutinizing which determinants 

would affect the underpricing level. On the other hand, it is insufficient that the ESG 

characteristic of a firm is not appropriately studied in this topic since the ESG is now a 

trend and is believed to be an advantage in the market. Until now, the question of whether 
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ESG as the prominent characteristic of the firm has an influence on the market behaviors, 

especially in the event of going public, is still open and promising.  

 

1.4.2. Previous studies related to ESG in financial aspects  

The relationship between ESG and financial performance in a firm perspective is still 

surrounded by controversies, questioning the incentive of ESG integration from the firm 

and investors’ perspective. Nollet et al. (2015) argue that ESG strategies have a long-run 

effect that requires the firm also to have an equivalent long-term plan and resources to 

pay off the expenditure. Friede et al. (2015) use a vote-count and meta-analysis method 

to study more than 3700 empirical results from different studies and concluded that about 

90% of the studies show that the relationship between ESG and financial performance is 

dominantly either positive or neutral. Overall, being ESG could be mostly considered as 

not harmful to firm financial performance. Moreover, the effect of ESG integration in 

investment is shown by numerous studies. ESG firms’ stocks have been proved to be less 

volatile compared to their peers’ performance (e.g., Kumar et al., 2016). In terms of ESG 

integration in the investment portfolio, many studies provide evidence that investing in 

ESG impacts positively financial performance, lowers volatility and prevents extreme 

loss (Durán-Santomil et al., 2019, Verheyden, 2016). However, there are still several 

studies, such as Ghoul & Karoui (2015), proving that ESG funds tend to have insufficient 

performance and fund flow compared to conventional funds. Revelli and Viviani (2015) 

conducted a meta-analysis on 85 studies and 190 experiments, indicating that the 

consideration of investors in ESG would not affect portfolio financial performance. 

Meanwhile, during the process of searching for previous studies, we only found two 

studies directly investigating the relationship between ESG on IPO underpricing. Bollazzi 

& Risalvato (2017) investigate the influence of ESG on the underpricing and performance 

of 84 IPO firms in Italy; they have concluded, based on univariate analysis, that 

companies having ESG report seem to underprice more, even though the size of the 

companies that have ESG reports is small. In this study, also multivariate analysis is 

conducted, but there are no significant results. The second study is the one from Huang 

et al. (2019), who has examined CSR disclosure in IPO prospectus in relationship with 

the post-IPO performance. It is concluded that better corporate social disclosure is 

positively correlated with long holding period returns. Another important finding is that 

institutional investors care more about environmental information disclosure. Even 

though the study is not directly about IPO underpricing, it is an excellent preference for 

how investors care about the ESG factors when investing in IPO. The limitation of two 

studies encourages us to continue further in the market behavior of ESG firms. By 

investigating underpricing in IPOs, it is possible to understand the assessment of the 

issuer (the firm), underwriter and investors related to ESG characteristics of the firm in 

IPO process; for example, it could be shown whether investors perceive ESG firms as 

less uncertain in term of the value compared to regular firms who do not comply with 

sustainability standards.  

Overall, ESG is definitely a growing trend in business and it is possible to notice that 

research about ESG criteria in financial aspects worldwide is increasing year by year. 

Nevertheless, the academic studies also raise many concerns about whether the investors 

have strong incentives to invest in ESG since there are mixed responses in terms of 

financial performance from both firm and investors perspective. The market 

consciousness about ESG remains arguable, especially given the recent events around the 

world like climate change and the lack of care of environmental protection from the 
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governments. These issues have shown that, to some extent, ESG is not considered to go 

along with economic development. Thus, it is vital to analyze if ESG firms could be 

considered prominent compared to other firms in the market.  

 

1.5. Choosing U.S market in research of ESG and underpricing 

This thesis aims to focus on the effect of ESG practices adopted by the firms on their 

IPOs, in particular on underpricing. In order to study this phenomenon, detailed and 

accurate information is needed, together with a significant sample ready to be analyzed. 

We chose to take into consideration the U.S. capital market because it is the biggest in 

the world, with a high number of IPO filings (see Figure 1). Therefore, it constitutes a 

valid sample for this thesis. U.S. and foreign companies from different industries choose 

to go public on a U.S. exchange because of the liquidity of capital markets and for the 

presence of a large and varied investor base. Such a market is sophisticated and thus 

attractive for us to analyze in our thesis work.  

 

 

FIGURE 1: NUMBER OF OFFERING AND AVERAGE FIRST DAY RETURN IN THE U.S. IPOS 

FROM 1980 TO 2019  

Source: Ritter’s database (2020) 

Moreover, the most significant advantage of studying the U.S. market is the presence of 

EDGAR. “EDGAR is the Electronic Data Gathering, Analysis, and Retrieval system used 

in the U.S. Securities and Exchange Commission (SEC). EDGAR is the primary system 

for submissions by companies and others who are required by law to file information with 

the SEC.” EDGAR is a reliable and transparent source, complete with all the documents 

regarding U.S. firms’ IPOs; EDGAR allows this study to be more accurate and 

trustworthy. Given the absence of ESG scores for companies going public, EDGAR 

allows us to perform a textual analysis of companies’ prospectus, in order to identify ESG 

factors (SEC,n.d ).  

Another reason why the US is a great candidate for our study is that no research like this 

has ever been conducted, taking into examination this market. In fact, currently, there is 

significant literature about IPO and underpricing in the U.S., but none of it takes into 
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account companies’ ESG practices as a relevant variable in this phenomenon. This is a 

chance for us to contribute to the existing literature with a new, fresh vision and we wish 

to stimulate an interest in sustainable finance from the U.S. market.  

 

1.6. Research question 

The questions we are trying to answer through this paper is:  

Do ESG factors affect the IPO Underpricing in the U.S. market?   

 

1.7. Research purpose 

The thesis’s objective is investigating the market’s perception of ESG factors in the IPO 

context by assessing the level of underpricing. In other words, our study aims to find a 

response to the question of whether the market takes serious consideration of ESG in the 

context of IPO deals. 

One way of understanding the real importance of ESG in practices is to analyze the 

market reaction of the ESG companies’ IPOs by measuring the underpricing. Based on 

the theories of underpricing, we can refer to how market participants assess the ESG 

characteristics of a firm positively or not.   

This study aims to use IPO as a channel to show the effect of ESG practices on the market. 

Through this research, we endeavor to discover the market’s perception of ESG in IPO 

context by analyzing the relationship between IPO underpricing and the ESG level of 

companies going public.   

This thesis can provide empirical evidence about the market perception of ESG factors. 

It would be possible to assess whether the market really cares about ESG in the IPO 

context. The study constitutes a contribution to incentivize companies to have ESG 

integration in business activities.  

 

   



 

 8 

1.8. Definitions of terms 

ESG Environmental, social and governance. The term refers to three 

criteria in assessment of sustainability impact of a firm or an 

investment. 

CSR Corporate Social Responsibility. The term used in describe the firm 

have "the responsibility of enterprises for their impact on society" 

(European Commission, 2011, p. 3) 

SRI Sustainable and responsible investment. “A long-term oriented 

investment approach which integrates ESG factors in the research, 

analysis and selection process of securities within an investment 

portfolio” (Eurosif, 2018, p. 12). 

Sustainable 

finance 

“The process of taking due account of environmental and social 

considerations in investment decision-making, leading to increased 

investments in longer-term and sustainable activities.” (European 

Commission, 2018).  

IPO Initial public offering.  The process which the private firms go public 

by offering the equity to the public for the first time 

Underpricing The phenomenon that the stock price jumps significantly on the first 

day of going public (IPO day) 

  

*Note: In this thesis, we use the ESG as the general impression of sustainable factors 

(including CRI in its meanings); SRI is used as general term of integrating ESG factors 

in investment  
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2.   SCIENTIFIC METHODOLOGY 

2.1. Choice of the subject  

During our studies at Umeå University as students at the Master in Finance, we attended 

courses that allowed us to get in touch with sustainable finance. This topic caught our 

attention and we agreed about going deeper into the sustainable part of some finance 

fields. The initial idea was to write about ESG and asset management, particularly how 

the performance of ESG Funds varies from one of the conventional funds; eventually, we 

realized that there already many researches have been conducted on this topic. Therefore, 

we decided to find something else. After consulting with our professor, we realized the 

existence of a grey area in the field of IPOs and underpricing, so we have outlined our 

final research question aiming to identify the impact of ESG factors on companies’ IPOs, 

in particular regarding the phenomena of underpricing.  

There is plenty of literature about IPOs and underpricing since they are significant events 

in the market. On the other hand, we have identified a research gap: only a few researches 

have been made regarding the impact of ESG factors on IPOs’ underpricing. In today’s 

world, ESG is a hot topic and all the companies are trying to catch up with it, but what is 

the real impact of sustainability on markets? We believe that we can help answer this 

question through our research, adding an essential piece to the puzzle. Analyzing the 

effect of ESG factors on underpricing in IPOs of U.S. companies can give us concrete 

results through which we can understand whether the market cares or not about 

sustainability. We chose the U.S market since it is the biggest capital market in the world 

and many companies aim to go public on its stock exchanges, also foreign ones. An 

essential point for our research is data. We realized that data about U.S IPOs and ESG 

metrics could be found on the internet and through specific tools like Eikon database and 

EDGAR. At this point, we figured that the research is doable and can add value to IPO 

literature on the sustainability viewpoint. 

 

2.2. Research philosophy   

2.2.1. Preconceptions  

While researching a given topic, authors have opinions and preconceptions about it 

generated by their previous knowledge and critical thinking. The mentioned 

preconceptions constitute a potential bias for authors and that may positively influence 

the outcome of the research. According to Bryman & Bell (2011, p. 40-41), it is highly 

improbable to get rid of the inherent preconceptions of authors. For this reason, it is 

crucial to identify the preconceptions, to be aware of them and to try to minimize them. 

The bias generated from previous knowledge influences the outcome of the research, 

whether qualitative or quantitative. In the second case, preconceptions can affect how 

authors interpret data and present findings (Bryman & Bell, 2011, p. 40-41).   

Both the authors of this paper, Bui & Frongillo, have a finance background and have 

some knowledge about IPOs, acquired from university classes and personal readings. 

Nevertheless, none of the authors have ever worked hands-on with IPOs. Therefore they 

do not have in-depth knowledge about it. One of the authors, Frongillo, has dealt with 

ESG funds and asset management this summer while performing her internship, and she 

developed a great interest in the topic in this context. Bui has the exchange semester in 

Norway to study business analytics methods that applied later on in this thesis. 
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Assumptions and beliefs regarding research philosophy, and their relation to theory, are 

divided into two categories: Ontology which concerns the perception of the reality 

(Bryman & Bell, 2015 p. 26); and epistemology which concerns the theory of knowledge 

(Bryman & Bell, 2015 p. 32). The awareness of knowledge and the authors' point of view 

have an impact on the research process.   

 

2.2.2. Ontological consideration  

Ontology needs to be taken into account while carrying on research since it is about the 

relationship between the study and reality. It is crucial to identify ontology at the 

beginning of the research process since it will have a significant impact on research 

strategy, data collection and analysis (Don-Solomon et al., 2018). Ontology refers to the 

perception of reality; more specifically, how objectively is the reality seen. Ontological 

assumptions are divided into two categories: objectivism and subjectivism (Bryman & 

Bell, 2015, p. 32). Objectivism states that reality exists regardless of social actors, which 

cannot influence it. This reality has a meaning and is made of measurable objects which 

exist even if no one looks at them. This perspective conceives the research as structured 

and concrete since researchers cannot influence the results through their opinions, biases, 

and beliefs about the object in the study. (Bryman and Bell, 2015, p. 32). Given the 

previous definition, it is common that objectivists tend to choose quantitative studies 

(Marsh & Furlong, 2002, p. 23).   

The concept of subjectivism is the opposite of objectivism: it is a philosophical standpoint 

which represents a situation in which researchers are included in the studied phenomena 

(Don-Solomon et al., 2018, p. 3).   

This thesis constitutes a quantitative study, and as such, it follows an objectivist 

ontological approach. It means that the data gathered and the results presented are not 

influenced by the authors’ opinions, biases, and beliefs. Authors have tried to reduce the 

biases in this work by gathering data from reliable institutional sources and through the 

use of programming tools like R language.  

 

2.2.3. Epistemological considerations  

The second assumption regarding research philosophy is epistemology, and it concerns 

the theory of knowledge. It conceives two different categories, interpretivism, and 

positivism. (Bryman and Bell, 2015, p. 26-29).  According to interpretivism, there is a 

link between researcher knowledge and observed objects, and it is impossible to separate 

them. Therefore explaining human actions and social phenomena in research are bound 

to factors like context, time, and individual culture.   

On the other side, positivist epistemology uses scientific methods to study social reality, 

rather than personal ones. The final aim is to identify and explain the causes and effects 

of a phenomenon in a given context. Moreover, the positivistic point of view states that 

research should be objective, and facts gathering. When stating theories, the purpose is to 

generate hypotheses that can be empirically tested (Bryman and Bell, 2015, p.28).  

The current study is carried out according to a positivist epistemological approach since 

the research aims to objectively interpret data gathered from reliable sources like Eikon 

and EDGAR database.  
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2.3. Research approach   

According to Bryman & Bell (2015, p. 23), the most common social scientific research 

approach, which refers to a classical scientific procedure, is developed in the following 

way: the research begins from a theoretical framework, basing upon already existing 

knowledge of a subject; these concepts are analyzed in order to find a research gap, and 

subsequently, the hypothesis can be formulated. The next step consists in testing these 

hypotheses through empirical observation of data in order to be able to draw conclusions. 

On the other hand, there is an opposite tendency, which is the inductive approach; it aims 

to propose a theory after collecting qualitative data (usually gathered through interviews). 

The inductive approach uses smaller samples compared to the deductive approach, and, 

according to Saunders et al. (2009), it allows us to understand better how people interpret 

their worlds. To sum up, the deductive approach allows linking different variables, while 

the inductive approach allows identifying alternative explanations (Saunders et al., 2009, 

p. 126). Using the deductive approach does not always exclude the use of the inductive 

approach, but in this specific case, the two tendencies are separated, and only the 

deductive approach is adopted (Bryman & Bell 2015, p. 23-26).   

 

2.4. Research design  

Research design is about the methodology adopted to carry on the research, and it can be 

qualitative or quantitative. Quantitative research design regards the studies that involve 

data collection and data analysis processes, where numerical data is generated or analyzed 

(Saunders et al., 2009, p. 151). Qualitative research methods deal with data that is not 

numerical but rather gathered from interviews and people’s opinions. The intention of a 

qualitative research design is to provide an understanding, explanations, clarifications, 

and beliefs connected with the studied object.   

The current study’s research design is quantitative since we are gathering numerical data 

about companies’ IPOs and ESG factors on the Eikon database and not through interviews 

or personal data. Therefore we write this thesis following an objectivist approach. The 

process of gathering financial data from online tools does not involve our personal 

interpretation and judgment. Moreover, the data gathered does not vary due to our 

research; thus, it exists regardless of the thesis. Our research also applies to a cross-

sectional design. According to Bryman (2012, p. 59), the data collection of this study 

contains “more than one case” of the IPO deals in a specific period. We also acknowledge 

that this research could be conducted as a longitudinal study, in which we can gather the 

data for a long time to see if there is the trend of ESG among IPO firms and how the 

market changes its perception of ESG throughout the time. However, we argue that the 

scope of our study is sufficient to have reliability and validity. 

After gathering already existing data, we aim to find a research gap and then formulate 

hypotheses, so it can be concluded that our study follows a deductive research approach. 

We aim to analyze data objectively as epistemologically positive, given that our data is 

given by external certified providers, and we cannot change or misinterpret it.  

 

2.5. Literature Search & Source Criticism 

In order to find the research regarding the studies in ESG factors and underpricing 

phenomenon, we use the database from Umeå University Library, DiVa portal, Google 

Scholar. To retrieve the information such as the ESG rating and IPO process, we use the 
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articles from trusted organizations such as KPMG, McKinsey, which obtain more updated 

information related to practical. Table 1 shows the keywords that were used in the 

literature searching process in this thesis. 

 

TABLE 1: THE GENERAL KEYWORDS USING IN LITERATURE SEARCHING 

Source: Authors’ self-construction 

Keywords related to ESG topic 
Keywords related to Underpricing 

topic 

ESG 

CSR 

SRI 

ESG rating 

ESG/ CSR/Sustainable firm 

SRI/ Sustainable investment 

ESG performance 

IPO  

Initial Public Offering 

Underpricing 

Going public 

 

 

2.6.  Ethics in Business Research 

When conducting research, authors must act in an ethical and careful way, making sure 

to use sources of knowledge, data, and information accurately. Authors must respect some 

moral and ethical norms that may vary according to countries and cultures. Nevertheless, 

some fundamental common ethical issues have been identified by Saunders et al. (2009) 

that are valid when writing a paper or conducting research. Saunders’ ethical issues are 

identified as follows:  

• We must provide privacy to participants in our study as much as possible if they 

wish so. 

• Nobody can be forced to participate in any study. It must be a voluntary decision 

of the participant. 

• No harm should be done to participants, such as physical pain or stress. 

• “Behavior and objectivity of us as a researcher” (Saunders et al., 2009, p. 186). 

As authors, we try to comply with these norms, especially the last one since our study is 

quantitative and not qualitative. We are not conducting any interviews, and we will not 

speak directly to people to gather data for our research. Instead, we will analyze data 

collected through EIKON and other databases. This kind of data is legally downloaded, 

meaning that it is an authorized database, and we, as University students, are allowed to 

download it. We will try to manipulate data in a way that does not harm companies. 

Moreover, we will make sure that our study will not become a reason for conflict or harm 

for the companies. 
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3.  THEORETICAL FRAMEWORK OF INITIAL PUBLIC 

OFFERINGS & UNDERPRICING 

3.1. Background related to going public 

3.1.1. The Advantages and Disadvantages of Going Public 

The answers to “why does the firm go public?” have been discussed for an extended 

period; thus, there are many theories developed to explain this incentive. The most direct 

purpose of going public is the new capital that the firms have raised in order to finance 

future activities (Geddes, R., 2008, p.236). However, it has been proved that the firms are 

not going public for the post-IPO investment and growth, but for the purpose of using this 

new resource to rebalance their financial accounts after an appropriate step in their life-

time instead (Rydqvist & Högholm, 1995, Pagano et al., 1998). Ritter and Welch (2002) 

have discussed that the primary purposes are still financial aspects; thus, the non-financial 

reasons, such as increasing the public interest, play only minor roles.  

The firms must consider both advantages and disadvantages of going public. The first and 

most prominent impact is that going public affects the valuation of the firm. Investors 

perceive listed firms to be worth more than private firms, because the listed ones must 

disclose IPO prospectus and annual report, reducing information asymmetry and 

uncertainty. (Geddes, 2003, p. 24). Moreover, investors are willing to pay a premium for 

the liquidity of the shares of public firms (Amihud et al., 1988). According to Geddes 

(2003, p. 24), a firm would gain a premium of more than 30% of the stock price when 

going public compared to when it remains private. Besides, many public firms use stocks 

as compensation to motivate employers, reducing agency costs and financial constraints, 

liquidity, and tax costs (Bryan et al., 2000). The IPO process also forces companies to 

have a clear business strategy under the supervision of public ownership in exchange for 

the accessibility of new capital resources in the future. (Geddes, 2003, p. 25). When 

public investors from the stock market monitor public firms’ activities, their value may 

also increase. (Holmström and Tirole, 1993).  

Besides the economic advantages, the non-economic advantage, mentioned by Geddes 

(2003, p. 25) and Ritter  & Welch (2002), is to increase the reputation of the firm. This 

advantage also is considered as the public image or the public interest in the firm. Since 

companies have to be more transparent about information, all kinds of stakeholders have 

entire information about it, and this becomes a benefit for the firm on several sides; for 

example, better employees are interested in working for the company. Moreover, more 

informed customers are attracted to buy products and to pay attention to companies’ 

activities. 

On the other hand, going public is a double-edged sword that the firms need to use wisely 

- going public decreases the firm’s level of privacy as the level of information disclosure, 

such as business operations and activities, management costs, contracts, and customers, 

increases. The firm may be under pressure to the stockholders’ expectations, and it has to 

explain every aspect if required (KPMG, 2015).  

Moreover, the company must pay the high cost of going public. The most significant 

component of the cost goes to the underwriter, the average fee of underwriters incur from 

4% to 7% of the gross proceeds. (PwC, 2017). The company also must pay a legal fee for 

the preparation of IPO documents for drafting and reviewing all the contracts. Other costs 

that companies incur are the cost of auditing, printing costs, registration fees, and 

marketing list fees. Overall, the IPO cost depends on the industry’s size and the 

complexity of the firm (PwC, 2017).  
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Geddes (2003, p.27) states that the underpricing should be considered as an indirect fee 

of IPO: the companies and selling stockholders are leaving a notable amount of money 

on the table when they sell their stocks at an offer price which is below that real value of 

the stocks. Additionally, the public firm is owned by the shareholders; therefore, the board 

of directors is established to ensure that managers make decisions and actions on 

shareholders’ behalf. Shareholders often complain about the short-term approach that 

leads managers to choose short term benefits rather than long-term strategies (Garner, 

Owen and Conway, 1994, cited in Geddes, 2003, p.28). Ferreira et al. (2014) develop 

models showing that private firms pursue more risky and innovative projects such as the 

change in organization, mergers and acquisitions. On the other hand, managers of public 

firms tend to care about short-term benefits since the long-term strategies are harder to 

deliver and usually do not convince the market. This could be the reason why public firms 

become private after some “adverse shocks” (Ferreira et al., 2014). 

 

3.1.2.  Theoretical framework of going public 

This part discusses the theories explaining why the firms choose to go public or, in other 

words, why the firms use public finance instead of other means of financing. The first 

direction in developing theories of IPO incentives is life cycle theories, which explain 

that the firms need to have a change in ownership structure, capital structure, and 

operation size as a part of the next stage of their life-time. Zingales (1995) observes that 

IPO is the ultimate strategy for potential investors to identify the company’s takeover. 

The initial owners of the IPO firm (the stockholders of the private firms) would have 

better proceeds by having a lower trade surplus than selling the whole company. In 

contrast, the initial owners could regain control from the venture capitalists by using IPO 

as an “implicit contract” (Black and Gilson, 1998). Pagano & Roell (1998) develop a 

model of ownership structure according to which the initial owners, when considering all 

relevant agency costs, do not choose a concentrated ownership structure since the 

monitoring costs would be higher. These owners would consider going public as the 

ultimate method, which could widely contribute the stocks to other external investors, 

and help the firm achieve the optimal stock dispersion. Thus, the initial owners must 

analyze the trade-off between the high cost of going public or the cost of over-monitoring 

to decide whether they need to go public. 

On the other hand, Chemmanur & Fulghieri (1999) discuss the issue that a firm has to 

consider two options: placing the share to venture investors or going public to numerous 

outside investors. Going public would require the duplicated monitoring cost as the way 

the outside investors in the market compensate for information asymmetry. However, 

venture investors hold un-diversified portfolios; thus, they do not pay more for the firm 

stocks because of the risk premium. Therefore, a firm in its early life would prefer to be 

private since it is expensive to go public in an early stage; when the firm grows 

significantly, the outside investors value it more than venture investors, given that 

information disadvantages are reduced, and the firm has more incentive to go public. 

Maug (2011) gives another explanation of the decision of going public, which is that 

internal investors have more information than outsiders; this is considered as a temporary 

advantage. This implies that the information is asymmetric between insiders and 

outsiders. When the firm moves to another stage of its life, those advantages no longer 

remain, and going public becomes optimal.  

Maksimovic and Pichler (2001) explain the decision of going public as the market product 

competition between pioneer firms in one industry. Pioneer firms face technical risks, in 



 

 15 

which new technologies make the firm-owned technologies outdated; and the competitive 

risks, which are depicted as the new-entry companies trying to copy the technology. The 

public financing helps firms access the lower cost capitals; however, the firms are forced 

to disclose the confidential information to their competitors, thus making the competitive 

risks more severe. The model suggests that companies in particular industries with lower 

replacement probabilities are likely to go public. Additionally, Chemmanur et al. (2010) 

provide empirical evidence showing that the firms having more market shares in the 

industries, being in industries having the characteristics such as higher level of 

concentration or the lower value of confidentiality, are also likely to go public. 

Market timing theories explain the incentive that the firm would go public in specific 

periods. Lucas and McDonald (1990) present the information-based model, showing that 

the issuer would postpone the public equity issue if the general stock price is undervalued. 

This implies we could see more IPOs in the bull market. Choe et al. (1993) conducted a 

study regarding the common stock offerings in the US market. They find that in the 

expansion period of the business cycle, the adverse selection costs for equity issuance are 

lower since the investors more believe in the firm’s profitability and the higher chance of 

successful IPOs. Bayless and Chaplinsky (1996) find evidence of the “Window of 

Opportunities” of equity issues when there are fewer announcement effects, and the 

average stock price reaction is less negative in hot markets. In conclusion, these theories 

mentioned in this part involve the factors that influence the decision of going public as 

the next stage of the firm’s life. In the later part, we consider the IPO – the most common 

method to go public and underpricing - the IPO anomaly that has been observed for a 

long time in finance. 

 

3.1.3. IPO process 

Initial Public Offering (IPO) is considered a crucial phase in a firm life-cycle, and it is 

necessary to understand how it takes place in order to study this phenomenon concerning 

ESG.  

Going through the phases of an IPO gives an idea of the complexity of this process and 

all of the parties and factors that it embraces. In order to talk about IPOs, it is necessary 

to understand the events that take place during this process, step by step. According to 

the Corporate Finance Institute (CFI, 2020), there are five steps in the IPO process.  

First, the issuing company chooses an investment bank that has to provide underwriting 

services and advise the company during the IPO. Owners have specific criteria to be 

respected when choosing an investment bank such as reputation, quality of research, 

industry expertise, distribution (the orientation of securities towards institutional or 

individual investors), and prior relationship with the investment bank. The bank is 

responsible for the sale of shares to the highest number of buyers possible for the IPO to 

be successful and to diversify the risk.  

At this point, it is possible to define underwriting, which is “the process of an investment 

bank handling an IPO”. After the company has chosen the investment bank, the second 

step takes place when the two parties decide which underwriting arrangement to engage 

in. There are different underwriting arrangements such as Firm Commitment, Best Effort 

Agreement, All or None Agreement, and Syndicate of Underwriters.  

After choosing the appropriate underwriting arrangement, here comes the third step: the 

underwriter must draft five primary documents in order for the IPO to go on. The first 

document is the Engagement Letter, which typically includes a reimbursement clause and 
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a gross spread or underwriting discount. The first segment in the document is a clause 

stating that the issuing company must cover all the out of the pocket expenses incurred 

by the underwrites; the latter is defined as: “Gross spread = Sale price of the issue sold 

by the underwriter – Purchase price of the issue bought by the underwriter”. Gross spread 

is typically fixed as 7% of the proceeds, and it is used to pay a fee to the underwrites.  

The second document is the Letter of Intent that contains: the underwriter’s commitment 

to enter the underwriting agreement, a commitment by the issuing company which states 

to cooperate and provide information for the underwriter and finally another agreement 

by the issuing company to give a 15% over-allotment option to the underwriter, also 

known as “Green-shoe Option”.  

The next document to be drafted in order to go on in the process is the Underwriting 

Agreement. It is a contract that sets the price at which the underwriter is bound to purchase 

the issue from the company. After the details of the issue have been agreed, the SEC 

requires the parties to file a document called Registration Statement. It contains 

information about the IPO, the financial statement, the background of the management, 

and any legal problems the company has dealt with. It also contains the ticker that will 

symbolize the company on the stock exchange once it will be listed. The registration 

statement is made of The Prospectus and The Private Filings. The first one is for the 

investors who purchase the issued security; the latter is useful for SEC inspections; 

therefore, it could be non-disclosed to the public.  

The last Document is the Red Herring Document, a prospectus that contains the details 

regarding the issuing company, except for the effective date and offer price. Once this 

document is filed, the issuing company and the underwriter can market the shares to 

public investors. Usually, underwriters attend roadshows in order to market the shares to 

institutional investors, and thus they can analyze the demand.   

Once all the documents are filed and the SEC approves the IPO, the effective date can be 

decided. The offer price and the number of shares to be sold are set the day before the 

effective date. It is a crucial step because the offer price is what the company will raise 

itself. The main factors affecting the offering price decision are the failure or success of 

the roadshows, the company’s goals, and the market economy condition. During this step, 

we can see the underpricing phenomenon: shares are underpriced to ensure the maximum 

number of subscriptions from public investors. In this case, investors expect the price of 

shares to rise on the offer day, and this increases the demand for the shares. Underpricing 

is also favorable for investors because it compensates them for the risk taken by investing 

in the IPO. The fourth step of an IPO is Stabilization. The underwriter is responsible for 

market stabilization that consists of providing analyst recommendations, creating a 

market for issued stocks, and after-market stabilization. It is carried out in the case order 

imbalances occur, for example, if shares are purchased at the offering price or below. 

During the period in which stabilization is carried out, the underwriter has the freedom to 

trade and influence the price of the issue because all the prohibitions against price 

manipulations are null. For this reason, the stabilization period is compressed.  

The final step of the IPO process is the period of transition where investors start to rely 

on market forces instead of relying on disclosures and prospectus. It happens 25 days 

after the initial public offering when underwriters can come up with estimates of the 

company’s earnings and valuations. Six months after the IPO, inside investors are free to 

sell their shares. 
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3.2. Background of IPO underpricing  

3.2.1. The evidence of IPO underpricing 

The evidence of IPO underpricing, calculated by the initial returns of the stock prices on 

the first day going public, has been recorded for long periods on the worldwide scale. 

Ibbotson (1975), one of the first writers on underpricing, confirms that there is an average 

14.4% of the positive initial return of the first day in the U.S. market during the period 

from 1960 to 1969. Ritter (2020) has continuously updated the underpricing phenomena 

in the U.S. market from 1960 and calculated the underpricing rate in the U.S. from 1960 

to 2019 is 16.9%. Besides, it is shown that the average first-day returns per year fluctuate 

over periods, for example, the “dot-com bubble” made the underpricing rates in the U.S. 

market jump up to 71.2% in 1999 and 56.3% in 2000 (see Figure 1). The data of 

underpricing in many countries are also updated on Ritter’s IPO data website (Ritter, 

2020). We can mention some examples: in Europe, the levels of  underpricing in Germany 

from 1978 to 2014 is 223%; in Italy from 1985 to 2018 is 13.1%; in Spain from 1986 to 

2018 is 9.2%. In Asia, China has a significantly high average underpricing level of 

158.9% from 1990 to 2018. In Japan, the rate of 1970-2018 is 46.1%.  

Overall, underpricing is considerably positive throughout countries, but the average 

levels of initial returns on the first day of each country are very different. Several studies 

have mentioned the reasons why there is a significant difference in the cross-national 

level, mostly because the legal systems and the IPO processes have been varied from 

countries. There is evidence that the countries have more robust protections for outside 

investors, the higher underpricing as the defense of the managers to protect their benefits 

(Boulton et al., 2010; Hopp & Dreher, 2013). The more vigorous the law enforcement 

and higher accounting information transparency are, the lower the average underpricing 

of the country is (Hopp & Dreher, 2013). For example, the Chinese market has been 

heavily underpricing, as shown previously, because there is a long time gap between IPO 

announcement and IPO listing days increasing the uncertainty (Xu & Xiao, 2014).  

 

3.2.2. Theories of IPO underpricing 

• Asymmetric information models: 

The winner’s curse: The most well-known theories about underpricing are the 

asymmetric information models, which are developed with the assumption that one of the 

key participants in an IPO: the issuer (the firm), the underwriter (the investment banks), 

the investors, knows more information about the firm. Rock (1986) developed the Winner 

curse’s model (also known as Rock’s model), which explained that the underpricing is 

necessary since there is information asymmetry among the firm (the issuer) and the 

investors. The investors are divided into two types: “informed” and “uninformed”. The 

informed investors have superior information so they can identify whether the IPO is 

underpriced: the offer price is lower than the market price, and they will only subscribe 

to underpriced IPO. On the other hand, the uninformed ones do not have the means to 

properly assess an IPO, so they end up subscribing to both underpriced and overpriced 

IPOs. Hence, the underpriced IPO will be oversubscribed due to the participation of both 

types of investors; the uninformed will just receive a small proportion of underpriced 

IPOs and receive all overpriced IPOs. With the possibly low profit, the demand for new 

issuing of shares among uninformed investors will decrease, affected by the success of 

the IPOs. From the perspectives of the firms and underwriters, they need to initiatively 

underprice the stocks to create the demand and guarantee the fair return for the 
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uninformed investors. I.e., the issuers are likely to compensate the uninformed investors 

by taking the risk of the underpricing for investing in IPO while this type of investor does 

not have sufficient information. 

Since the Winner’s curse theory has been developed for a long period and is the most 

used theory to explain the underpricing phenomenon, there are numerous implications 

and studies conducted by many researchers to test this theory. The most important 

implication that has been repeated in the IPO studies is “the greater the ex-ante 

uncertainty is, the higher the underpricing is” (Beatty & Ritter, 1986). In other words, 

the value of a pre-IPO issue is uncertain, the uninformed investors would feel the 

probability that they get the winner’s curse is increased. Until now, there are many proxies 

of the ex-ante uncertainty that have been used in the previous literature, those proxies can 

be classified into four groups (1) firm characteristics, (2) offering characteristics; (3) 

prospectus disclosure; (4) aftermarket disclosure (Ljungqvist, 2008, p. 388). For instance, 

the popular proxy regarding firm characteristics is firm age has been tested in many 

papers; the earliest paper using this variable is from Ritter (1984). In terms of offering 

characteristic, Beatty & Ritter (1986) are among the first writers who tested out the 

relationship between the uncertainty to underpricing by using two proxies of the 

uncertainty: “the log of one plus the number of uses of proceeds listed in the prospectus” 

and “the inverse of the gross proceeds”. This part will be discussed in more detail in the 

control variables section.  

The information relevance theories approach another perspective of Rock (1986)’s 

model. As Rock’s model assumes that there are some investors who have information 

than the firm and the other investors, the mission of the underwriter now is to collect this 

information before the price valuation. Ljungqvist (2008, p.390) argued that these 

informed investors have the incentive to misrepresent the positive information to make 

the underwriter set a lower offer price to a good stock. Book-building is a common 

mechanism that makes investors reveal true information. Depending on the price that the 

investors proposed, if the investors bid “aggressively” (propose the higher price), it means 

they reveal favorable information; and they would have a bigger proportion of stock 

distribution. However, the underwriters still underprice the stocks to ensure that the 

investors still have the incentive of telling the truth, or underpricing is used as 

compensation to investors for positive information (Benveniste & Spindt, 1989).  

The first implication of this theory that should be discussed is the “partial adjustment” 

phenomenon developed by Benveniste & Spindt (1989) and Hanley (1993). The model 

proves that the compensation for the investors only by share allocations is not sufficient, 

so the final offered price is needed to be underpriced. In other words, the final price is 

just “partially adjusted to new information”. The IPO, which has more positive 

information revealed than others, is underpriced more severely. Another implication 

mentioned by Ljungqvist (2008, p.390) is the cost of information collection will be 

decreased if the underwriter and investors constantly deal with each other in primary 

markets. The investors have to take the consideration that if they lied in the bid, they 

would be excluded not only from the recent game but also the future opportunities. That 

implies the underwriters having more active experience in the IPO market would have 

more investors’ corporations. This also implies that the investors have the incentive to 

buy the poor IPOs from the underwriters to have opportunities to approach the better IPOs 

in the future. (Ljungqvist, 2008, p.391) 

Principal - agency models: The book-building mechanism emphasizes the position of the 

underwriter in the valuation process of the IPO offer. Loughran and Ritter (2004) propose 

that it is possible that there is agency cost between the issuers (the firms) and underwriters 
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(the investment banks) due to asymmetric information that the banks know more than the 

issuers. They explain that in the case of book-building, the banks decide how to allocate 

the shares if the demand is exceeded. The banks have incentives to rent-seeking with their 

favorite investors, for example, who offer the underwriters the side-payments. Loughran 

& Ritter (2004), in addition, propose another agency explanation of underpricing 

incentive, named the “spinning hypothesis”, based on the conflict between “decision-

makers and other pre-IPO stockholders”. The decision-makers are the individuals who 

are majority shareholders and have the power to decide the managing underwriters; they 

are usually the venture capitalists or the top managers of the firm. The underwriters who 

want to have the future business with these decision-makers will allocate the underpricing 

shares to these individuals. That explains why decision-makers still choose the 

underwriters who have the underpricing history since the decision-makers will receive 

the side-payments later.  

The underwriter fee (or the gross spread), calculated as the certain proportion of the gross 

proceeds from IPO, provides the underwriters the incentive of keeping low underpricing. 

However, the model implies that the private benefits of the underwriters would outweigh 

the underwriter fee. In addition, the models explain why the countries that have policies 

protecting outside investors have lower levels of underpricing (mentioned in the previous 

part 3.2.1). It is because it reduces the possibilities of collusion between investment banks 

and informed investors. The models also have another implication: the more the value of 

the firm is uncertain, the greater the asymmetric information between the issuers and 

underwriters, the more expensive the underwriter’s service and the higher incentive of 

underpricing. (Ljungqvist, 2008, p.397). 

The signaling model is presented based on the reverse assumption of the Rock’s model 

that the firms have better information about themselves from the outsiders. Allen and 

Faulhaber (1989) are among the first authors who developed the signaling model. They 

observe the underpricing phenomenon of the “hot issue” market in IPO and use the model 

to explain in their view that underpricing is a method to attract investors about their “true 

value”. This is a costly method, and the investors believe that only the “good” firms can 

recoup the cost of underpricing from the subsequent seasonal equity offering. The model, 

just like other asymmetric information models, implies that the more ex-ante uncertainty 

the firm value is, the higher level of underpricing is. It explained why in the hot market, 

the firms have to underprice to distinguish themselves from other competitors.  

 

•  Institutional Explanations 

The institutional explanations for IPO underpricing present the incentives, which are 

decided by the investment banks or issuers that they initiatively underprice IPOs. The 

first approach of this classification of theories is legal liability, or also known as lawsuit 

avoidance or legal insurance. According to Ljungqvist (2008, p.402), the issuers and 

underwriters are exposed to the risk that the investors could be disappointed with the post-

IPO performance of the share and then could file the lawsuits. The lawsuits are definitely 

costly, especially for the defendants, including issuers and underwriters. Because the they 

must face not only the direct costs such as the legal fees, the cost of management times 

and diversion, but also indirect costs, such as the underwriters might pay the costs for 

future damage to reputation or losing their customers, and the issuers might have 

difficulty in the subsequent equity issues. Hughes & Thakor (1992) discuss that the offer 

price is decided based on the trade-off between minimizing the litigation cost in the future 

and maximizing the gross proceeds from the IPOs. We must note that the evidence of 

underpricing is observed in countries like Japan, UK, Germany, where there is not a heavy 
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litigation liability like in the U.S. In this way that the litigation risks are not the only 

reason, but they still could affect the decision of underpricing in these countries. In 

addition, litigation risks could constitute the reason why there are differences in 

underpricing levels among countries. 

Price stabilization is the aftermarket service provided by underwriters, whose purpose is 

not to let the newly IPO stock reduce in the first few days. This is also called as “price 

manipulation” method and is legal in many countries including the U.S. (Ljungqvist, 

2008, p. 402); the empirical evidence is found by Rudd (1993) who observes that the 

distribution of initial return of the price is altered in the left (negative) tail: the price is 

allowed to rise but not to fall significantly in post-IPO. The reason behind this mechanism 

is because, through book-building, the underwriters have the incentive to overprice since 

the underpricing fees based on the gross proceeds, could also overstate the investor 

interests and raise the offer price. To guarantee the potential investors do not withdraw 

from the book-building mechanism, the underwriters propose the price support 

convincing that the IPO will not be overpriced. (Ljungqvist, 2008, p. 403). Price support 

also protects the uninformed investors from the overpriced IPO; however, the 

underpricing does not discriminate between informed investors and uninformed investors 

because everyone would receive the compensation of IPO underpricing. Besides, 

underpricing could be considered as a tax advantage. In the companies that use the equity 

allocations as the salaries, the more apparently differential levels of tax between the 

employment income and the capital gains, the more underpricing IPO would be in these 

firms. (Rydqvist, 1997, cited in Ljungqvist, 2008, p.408). 

As discussed previously, in certain stage of the firm life, entrepreneurs want to retain their 

control by going public, and underpricing is the tool making the purpose of ownership 

and control easier: underpricing creates the excess demand of the IPO, making the 

ownership dispersion greater,  and lowering the monitor cost. (Ljungqvist, 2008, p.409). 

Stoughton & Zechner (1998) developed the model implying the role of underpricing in 

inducing the retail investors into IPO investment and reducing the agency cost of the big 

investors by sharing the costs to these retail investors. 

 

• Behavioral finance  

According to Welch (1992), the “informational cascades” model, in some other literature 

called by the name “herd behavior”, explains underpricing in behavioral finance regards. 

He argues that investors would only rely on previous investors’ decisions despite their 

own information. It implies that the underpricing could be explained by the positive bids 

from initial investors, encouraging the following investors to bid in the IPO. The initial 

investors demand more underpricing so that they could start the positive cascades, 

creating more demand for the IPOs. Welch (1992) also argued that both underwriters and 

issuers would prefer the cascade rather than the free communication among the investors, 

to prevent the negative information from spreading quickly among investors. The next 

behavioral explanation is discussed by Ljungqvist et al. (2006), stating there are 

“irrational exuberant investors” (or “sentiment investors”)  who create a “bubble” in the 

IPO market, making the price of the IPO higher than its true value. The issuers’ purpose 

is to take advantage of these investors by not letting the bubbles burst too fast. The issuers 

would cooperate with their “regular investors” (the institutional investors) to hold back 

the stocks in inventory and wait later to sell sentiment investors; IPO underpricing is the 

compensation to these cooperated investors for the risk that the “hot” time would end 

sooner than expected. This mechanism also explains the long-term underperformance 
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after IPO and the “hot issue” market. Finally, Loughran and Ritter (2002) discussed why 

the issuer does not get upset about the IPO underpricing, leaving a considerable amount 

of money on the table using the prospect theory model to explain. The insurers usually 

forget the loss of money they left on the table; instead, they will be satisfied when thinking 

that they are now wealthier when the stock price jumps. Moreover, in the paper, 

underpricing is explained as “indirect underwriter compensation”, or “quid pro quos” to 

underwriters, so that the issuer could get the ultimate stock dispersion. Since investors do 

not consider the underpricing as a direct cost, they easily compromise to the severe 

underpricing when they get the good news from the book-building mechanism that makes 

their assets more valuable than expected.  

 

• Summary 

The previous section presents some theories of underpricing based on Ljungqvist (2008) 

and other papers (see Table 2 for the summary). We can notice that asymmetric 

information among the market participants is commonly considered as the foundation of 

the underpricing phenomena. The Institutional Explanations and Behavioral Finance 

theories are usually used to answer the question of why there are differences in the level 

of underpricing among nations and differences in periods. These extended theories can 

also explain some extents of other IPO anomalies: long-term underperformance and “hot 

issue” markets. Analyzing these theories, not only is it possible to find empirical evidence 

of the effect of ESG in IPO underpricing, but also to understand how ESG could be a 

firm-characteristic that has the ability to influence market decisions in underpricing. We 

can test whether in the pre-IPO period, ESG firms are less risky, or in other words, less 

uncertain than other firms in the market consideration, based on the winner’s curse model. 

Using the Information relevance theory, we can pose the question of whether ESG firms 

receive more positive information from investors. ESG firms, from their own 

perspectives, could be the good firms, willing to use costly underpricing to attract the 

investors, based on the Signaling model. In addition, the theories explain some patterns 

of underpricing change in terms of time and volume in the market.  
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TABLE 2: THE SUMMARY OF UNDERPRICING THEORIES 

Source: Authors summarize the theories based on the classification from Ljungqvist 

(2008) and other literature 

Theory 

classification 

Names of 

Theories 

Related 

literature 

Reason of Underpricing 

Asymmetric  

information 

models 

*the most 

common 

theories of 

underpricing   

The 

winner’s 

curse 

Rock (1986)  The asymmetric information 

between the firm and investors. 

Underpricing is the compensation 

for uninformed investor. 

Information 

revelation 

Benveniste & 

Spindt (1989), 

Hanley (1993) 

The underwriters compensate the 

informed investors for providing the 

information under book-building 

mechanism. 

Principal – 

agent model 

Loughran and 

Ritter (2004) 

The role of investment bank in book-

building, the agency cost of the 

issuers (the firms) and underwriters 

(the investment banks). 

Signaling 

model 

Allen and 

Faulhaber 

(1989) 

Underpricing signals the true value 

of a firm. 

Institution 

explanation 

Legal 

Liability 

Hughes and 

Thakor (1992) 

Underwriters & issuers reduce the 

litigation costs from the lawsuits 

Price 

Stabilization 

Rudd (1993) Not let the stock price reduce in the 

first few days 

Tax 

Advantages 

Rydqvist 

(1997) 

Underpricing creates the tax 

advantages 

Ownership 

and control 

Stoughton and 

Zechner (1998) 

Ownership dispersion & reduce the 

agency cost 

Behavioral 

finance 

Cascades Welch (1992) Herd behaviors, the later investors 

react only based on the previous 

ones.  

Investor 

sentiment 

Ljungqvist et 

al. (2006) 

Sentimental investors have the 

optimistic view about IPO firm 

Prospect 

theory 

Loughran and 

Ritter (2002) 

Issuers are satisfied about the 

increase of firm value. Quid pro 

quos to underwriters. 
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3.3. Investigating the  ESG criteria in IPO  

In the previous sections, many theories about underpricing in the IPO context have been 

discussed. Based on these theories, it is possible to understand the importance of 

integrating ESG when discussing underpricing in the IPO context. According to 

asymmetric information theories, the level of underpricing depends on the ex-ante 

uncertainty, referred to as the risk of the firms. It implies that if the firm could have more 

information, the level of underpricing decided by the market would be affected, and 

consequently also the IPO mechanism would be affected. Based on this group of theories, 

it means that companies would be more transparent about their ESG activities if it would 

affect underpricing and investors’ perception. Companies could disclose information 

about ESG issues in their prospectus or during the pre-IPO phase. According to Park and 

Patel (2015), the less clarity in the prospectus means higher IPO underpricing. According 

to this statement, adding detailed information about environmental, social, and 

governance actions would decrease underpricing. In order to verify this reasoning, it is 

necessary to empirically study the phenomenon of underpricing concerning ESG.  

On the other hand, the results could imply if ESG firms are considered as more financial 

benefits to customers. According to the Signaling theory (Allen & Faulhaber, 1989), good 

firms may want to send a signal to other investors their real value by underpricing their 

IPOs. The answer to the question if this theory could apply in the ESG firms is promising 

to investigate. Moreover, today investors who are seeking value are becoming more and 

more aware of how environmental, social, and governance factors can improve or firm 

value - these factors matter, especially when it comes to investing. If investors are 

seriously concerned about ESG, they could trigger a cascade effect: later investors, who 

follow the pioneers, act, and react based on the decisions of previous ones (Welch, 1992). 

Thus if investors tend to be sensitive about ESG, more and more investors will raise the 

demand for stocks and get the price of the stocks on the first day higher. To sum up, it is 

crucial to take into account companies’ ESG practices in the underpricing studies since 

they have the potential to affect underpricing and IPO performance.   

In the next part, we will have the literature review to see how the researcher of ESG topic 

perceives the benefits of becoming ESG that affect the financial criteria. This section 

finds the answers to the question that if the firms can be perceived as more profitable, or 

less risky than other firms by the market. If the ESG firms cannot be distinguished from 

non-ESG ones, it would be hard to assume that the level of underpricing would not be 

differentiated when comparing these two types of firms. However, we can see other 

factors belonging to non-financial criteria affecting the IPO underpricing of the firm. 

Besides, we present more information about ESG, namely, the definition, how we can 

measure the ESG scores for each firm. 
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4.  LITERATURE REVIEW OF ENVIRONMENTAL, SOCIAL AND 

GOVERNANCE CRITERIA 

4.1. Background of ESG 

4.1.1. The definition of ESG related terms  

The term ESG has been widely used in the business topic to describe firms that are 

sustainable in their business model and activities. There is no consensus on the exact 

definition and the scope of the term, each organization has its own definition in its policies 

to assess how their activities are actually ESG. Notably, different ESG rating 

organizations must have their own framework in order to describe what ESG is about and 

how to compare among these firms. Although there are many definitions of ESG from 

firms, financial institutions, and the governments, all the definitions have three criteria 

and have contents in common. Henisz et al. (2019) ’s report for McKinsey & Company 

from and Nordea brochure in ESG summarizes the content of ESG in business 

perspectives: 

• Environmental criteria include the energy and the resources like the materials and 

water used by businesses; the waste is discharged, the climate change, and carbon 

emissions. 

• Social criteria include the activities of the business that have complied with human 

rights and labor rights and guarantee equal opportunities for everyone, the 

working conditions satisfying the health and safety law, the relationship and 

reputation of the firm with the community where the firm does business. 

• Governance criteria are the internal system of controls, policies to govern itself, 

such as having Board Composition and Independence, having committees that 

control the risks and audit committee, transparency in audit reports, and other type 

reports under government policies. This system guarantees that business activities 

comply with the laws. 

Another term that is frequently used in the depiction of a sustainable firm is Corporate 

Social Responsibility (CSR). The European Union (2001) stated that CSR is the voluntary 

commitment of the firm for better social and environmental behavior, it is not only in 

terms of obligations but goes beyond to long-term development of human capital, 

environment, stakeholder relations. The European Commission has defined CSR as “The 

responsibility of enterprises for their impact on society” (EU, 2011, p.3). The 

International Organization for Standardization (ISO), publishing the “Discovery ISO 

26000” brochure in 2018, defines the CSR into seven core subjects: “Organizational 

governance, Human rights, Labor practice, Environment, Fair operating practice, 

Customer issues, Community involvement, and Development” (ISO, 2018). We could see 

that CSR has been used widely in the context of social responsibility standards from the 

government and also from organizations that have an influence on governments and 

businesses, such as the European Union. The term CSR is more about the engagement of 

the firm towards its stakeholder to take social and environmental issues into account. 

Meanwhile, in capital markets, ESG is a term to describe the firm characteristics 

according to the different market participants. In particular, the term “ESG rating” is used 

to describe the sustainability level of a company. Since we could conclude that there are 

some similarities in definitions, and the most obvious difference is that the circumstances 

using two terms, we decided to use ESG in order to refer to all the firms that have 

integrated the sustainable concern in business and only using this word in our research.  
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There are many terms used to describe the integration of ESG factors into investment 

decisions, such as SRI (Sustainable Responsible Investment), ethics investment, impact 

investment, responsible investment. Viviers and Eccles (2012) have reviewed more than 

190 academic researches regarding this field and discovered the term SRI had been used 

in more than half of the studies. For this reason, they propose that the term SRI would be 

the generic term of this genre, even though different terms could have been used in 

specific circumstances and have some differences in contents. SRI has been used widely 

by many organizations with different nuances in definitions for the term, but this 

heterogeneity of SRI definition would be not considered a problem since it is the concept 

often “made out by academic writers” (Sandberg et al., 2009). In this thesis, we use the 

definition from Eurosif (2018, p. 12): “SRI is a long-term oriented investment approach 

that integrates ESG factors in the research, analysis, and selection process of securities 

within an investment portfolio.”  

 

4.1.2. Regulatory framework regarding of ESG  

Even though ESG criteria are not referred to the obligations that the market must comply 

with, the recent trend of integrating ESG in business and investment decision-making 

requires the regulatory frameworks from the governments and organizations. European 

Union (EU) is one of the most active organizations in the effort to have a consensus on 

how the ESG would integrate into business activities. In 2018, European Commission, 

the executive branch of EU, issued the Action plan on Sustainable Finance with the aim 

of “allocating the capital towards the investment which has the consideration of ESG 

factors on it; managing financial risk regards of climate change, environmental and social 

issues and encouraging transparency and long-term financial activities” (European 

Commission, 2018). The Action Plan has focused on “sustainable finance” as “the 

process of taking due account of environmental and social considerations in investment 

decision-making, leading to increased investments in longer-term and sustainable 

activities” (European Commission, 2018). Figure 2 summarizes ten action points that 

provide the regulatory framework for the investors’ financial activities. 

These changes directly affect how financial institutions and firms apply ESG integration. 

First, the action plan emphasizes the necessity of having the ESG taxonomy, providing 

the unified definitions, the consensus of sufficient standards to clarify which activities to 

be “sustainable” or ESG activities. In March 2020, The Taxonomy: Final Report of the 

Technical Expert Group (TEG) on Sustainable Finance was published, as the tool to “help 

investors, companies, issuers and project promoters navigate the transition to a low-

carbon, resilient and resource-efficient economy”. Figure 3 shows the summary of the 

Taxonomy on Sustainable finance, according to this report. 

After having the ESG taxonomy, the Action plan points out the necessity of creating the 

standards and labels for green financial products in order to channel the retail investors 

to sustainable investment. The action plan also requires incorporation from financial 

institutions when providing financial services. Advisors should consider the clients’ 

preference in terms of ESG, for instance, integrating the ESG in product selection and 

risk assessment. The Action plan also recommends the EU to plan the sustainability 

benchmarks since the traditional benchmarks did not consider the ESG factors. Financial 

institutions must consider sustainability in market research, and credit ratings must 

integrate ESG factors into their activity. The efforts of the European Union in having a 

comprehensive regulatory framework of ESG not only affect the European markets but 
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also encourage other countries and regions to establish their own frameworks, getting the 

consensus in ESG integration. 

 

 

 

FIGURE 2: TEN ACTION POINTS IN ACTION PLAN: FINANCING SUSTAINABLE GROWTH, 

EUROPEAN COMMISSION (2018) 

Source: European Commission (2018) 
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*e.g. OECD guidelines on multinational Enterprises, UN guiding Principles 

on Business and Human rights  

 

Six environmental objectives 

 

 

FIGURE 3: THE SUMMARY OF EU TAXONOMY ON SUSTAINABLE FINANCE 

Source: EU TEG (2020) 
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The most relevant factors leading to a good rating are the credibility of data source and 

methodology qualities that can quantify the data to ESG ratings (SustainAbility, 2019). 

The process of generating an ESG rating is very complicated, starting from the first step 

of data collection. According to the MSCI rating methodology summary (2018), more 

than 100 exclusive data sets have been processed in the assessment. These are coming 

from the government, NGO data, and using the company disclosure (annual report, 

sustainable report). More than 1600 media sources are retrieved daily (from global and 

local news, government, NGO). Refinitiv (2019) also claimed they had used different 

resources from annual reports, NGO websites, new resources.  

Even though many empirical studies have used the ESG rating from the third parties, it is 

still controversial how reliable those ratings are and which rating is more trustworthy. 

Rajgopal and Foster (2018) take the example of how agencies assess the environmental 

footprint of a company and realize that the data for carbon footprint used from the Carbon 

Disclosure project is still voluntarily supplied by the firms. It can cause the so-called 

“green-washing”. Another example is when assessing the company’s social impact, many 

U.S. firms do not disclose information about their labor cost, gender equality, etc. It could 

be possible that the “green-washing” companies could have controlled from the data 

resource. Doyle (2018) discusses that the ESG methodologies from ESG rating agencies 

have disclosed limitations and lack of standardization; there are three biases of the ratings: 

(1) bias on the firm size; (2) geographical bias ; (3) the oversimplification of industry 

weight and company alignment.  

The ESG rating agencies have to be transparent on how each criterion of ESG is scored; 

otherwise, the investors have to face the underlying risks. Escrig-Olmedo et al. (2019) 

carry out research supported by the European Union’s Horizon 2020 Research and 

Innovation Programme, showing that ESG rating agencies do not fully integrate the 

sustainable principles into the ESG assessment process: the sustainability dimensions and 

the balance among them, the intergenerational perspective, the stakeholder approach, and 

the life-cycle thinking. Even though there is no substantial evidence provided by research 

that ESG rating might be unreliable, an investor needs to be careful in using the ESG 

rating as a preference in decision making. In fact, investors need to know not only the 

value of the rating but also why a firm is rated. The investors might have more references 

and should compare among ESG agencies in order to make better decisions.  

Moreover, it is important to stress that, generally, only public firms are rated by rating 

agencies. Since the ESG information from private firms is limited, it is hard to obtain the 

ESG assessment for these firms. This limitation creates the research gap in the study of 

ESG criteria in private firms. Especially in our study, the biggest obstacle is finding the 

method to gauge the level of ESG in private firms. 

 

4.2. Previous studies related to ESG on financial perspective 

The ESG topic is trending in economics and business areas in recent years, following that 

many researchers have been encouraged in studying the ESG influences on the practical 

performance. It is necessary to research this relationship as the incentive to integrate ESG 

into business activities, the results would impact the way of ESG and become just a trend, 

or it is the development direction of business strategies. However, there are still many 

controversies about how ESG influences finance activities owing to the fact that the 

empirical results could show either negative, positive, or neutral effects of ESG impact 

on financial performance. There is no consensus about the final results. In the next 
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section, we illustrate some noticeable empirical studies regarding ESG and financial 

performance in different perspectives to provide a broader view of this problem. 

 

4.2.1. The effect of ESG on firm financial performance 

First, we present the studies about how ESG criteria can influence on the firms from a 

financial performance perspective; i.e., the studies aim to answer the question: “What if 

an ESG firm could have a financial advantage with respect to other firms?” To profoundly 

investigate the relationship between ESG and financial performance, Neilling & Webb 

(2009) have used different statistical methods. First, the authors use standard OLS 

regression, showing a significantly positive relationship between ESG and financial 

performance (Return on assets- ROA and annual stock return). However, when using the 

panel effects into the model, their results no longer suggest a strong relationship between 

ESG and financial performance. Furthermore, when using the Granger causality models, 

the weak result of the relationship came out. They realize that the stock return affects 

ESG aspects of the firm. They continue applying both panel fixed effects and Tobit 

models to the causality models, and based on the process of trying different statistical 

methods; the authors conclude that the relationship between ESG and financial 

performance is not significant. Another possible explanation is that the research methods 

could be the reason why the studies in this area do not agree on the nature of ESG and 

financial performance relationship. 

Nollet et al. (2015) investigate the relationship between ESG and financial performance: 

two accounting-based ratios (Return on assets- ROA and Return on capitals - ROC) and 

excess stock return as a market-based measure. They used the sample from the firms in 

the S&P 500 stock market index from 2007 to 2011, and ESG scores are from Bloomberg 

ESG Disclosure scores. First, they conduct the linear regression with the result that there 

is no significant relationship between ESG scores and all financial indicators above. They 

find evidence of the U-shaped relationship between ESG score and the ROA and ROC. 

This result implies that there is a threshold for the amount of investment a company has 

to pass in order to increase financial performance. Otherwise, if firms’ investments are 

below the threshold, the investment in ESG could be useless, having a negative effect on 

profit. The authors also suggest that companies should use ESG as a part of the long-term 

strategy; the investment in ESG does not immediately pay off. In other words, ESG 

strategies require patience from the shareholders and considerable capital to reach the 

threshold. Moreover, they also discuss that the governance criteria in ESG are the most 

critical factors that affect financial performance. 

Friede et al. (2015) conducted the second-order reviews and vote-count studies for more 

than 3700 empirical results from more than 2000 studies in this field. They estimate that 

about 90% of the studies conclude that the relationship between ESG and corporate 

financial performance is neutral or positive, and most of them show a positive 

relationship. Using a portfolio-based approach, in which firms’ performances are 

aggregated into one virtual portfolio, the proportion of positive results diminishes, 

replaced by neutral or mixed results. The reason provided by the authors is that 

performance depends on “overlapping effects of systematic and idiosyncratic risks”, 

“construction constraints” and  “cost for implication” (Friede et al., 2015). Nevertheless, 

it can be concluded that, usually, ESG is not harmful to financial performance. After the 

review, the authors suggest that rational investors should reorient their efforts into long-

term responsible investing and better align their interest with ESG concerns. It implies 

that investors should consider ESG as a vital factor in long-term investment.  
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4.2.2. The effect of ESG on investment performance 

The effect of ESG on investment perspective is also the direction that many researchers 

have followed. Kumar et al. (2016) investigate the relationship between ESG and 

annualized volatility, annualized return of the firm stocks, and later related to risk-

adjusted returns, respectively. Using the database of 157 ESG firms in Dow Jones 

Sustainability Index and 809 companies are not in the index, they found the evidence that 

the stocks of ESG firms show the lower volatility than their peer in the same industry; 

this effect of ESG would vary from the industries: the most volatile industry is energy, 

and the less one is Insurance. The authors also find that higher annualized returns in terms 

of ESG stocks except for Automobiles and Durables. These results encourage that the 

risk-adjusted of ESG firms would be higher than other ones. After estimating the Sharpe 

and Treynor ratio, ESG stocks have higher risk-adjusted returns, except for three 

industries: Automobile, Durable and Banking. However, the volatility of ESG stocks 

from all industries is less than non-ESG ones, so that we can conclude that the ESG stocks 

are less risky and more efficient than non-ESG stocks. 

Durán-Santomil et al. (2019) conducted the studies on the ESG ratings of 571 mutual 

funds from the Morningstar Sustainable database in November 2016 to find the empirical 

evidence of the impact of ESG score to fund performance. The Sustainable score is found 

to have a significantly negative relationship with all the metrics of financial performance: 

alpha, Sharpe ratio, and net return. The results imply that the more sustainable investment 

a mutual fund is, the less risky of this fund would face. However, the investors have to 

pay the premium to be able to invest in a highly sustainable fund. Furthermore, the authors 

find that the high level of ESG would make the VaR of the mutual fund decrease, which 

implies that ESG funds would have better protection over the extreme loss. The fund flow 

also is tested in this paper, and it shows that the higher-rated fund would receive the 

higher fund flow, implying the ESG characteristic would attract more investors.  

Additionally, Verheyden et al. (2016) test the effect of the ESG screening on portfolio 

performances: risk-adjusted performance, down-side risk and portfolio diversification. 

The authors created two different universes: “global all” representing about 85% of global 

investable equity and “developed global markets”, which consists of 85% of developed 

market equities. Next, the authors used ESG screening to exclude the bottom 10%, and 

then 25% of ESG performance of each industry from two universes, respectively, to 

create four investment portfolios 

1. “Global all screened universe” with 10% threshold; 

2. “Global all screened universe” with 25% threshold; 

3. “Global DM screened universe” with 10% threshold; 

4. “Global DM screened universe” with 25% threshold. 

The results show that except for the last portfolio, ESG screening improves the risk-

adjusted returns about an average of 0.16% per year. In terms of risk aspects, the authors 

find that the “volatility, drawdowns and CVaR” lower than unscreened portfolios, prevent 

the tail risk or extreme loss. The specific risk introduced by the ESG screening in the first 

three portfolios is found to balance out with the risk-adjusted return, challenging the 

opinion that ESG screening means the scarification of portfolio diversification. They also 

discuss the ESG screening they introduce for is carried out by fund managers, and this 

can apply to any investment strategy. 
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On the other hand, Ghoul & Karoui (2017) studied the effects of ESG to fund performance 

and fund flow when comparing the SRI fund and conventional funds, found that ESG 

score negatively related to next year’s risk-adjusted performance, and the higher score 

funds likely have performance persistence compared to lower score fund. This evidence 

implies that the high ESG funds would be less attractive to “performance chasers” than 

conventional funds. They also found the fund flow is weaker when the ESG score of the 

fund higher would explain that the ESG funds are more likely to attract “social investors” 

and “repel performance chasing investors” (Ghoul & Karoui, 2017). 

Revelli and Viviani (2015) test the relationship between socially responsible investing 

(SRI) and investment by conducting the meta-study of about 85 studies that feature 190 

experiments. They realize that there is no consensus in the field: the results have shown 

“positive, negative and neutral” effects. Based on the analytic process, they declare that 

ESG factors do not affect investment financial performance, and the application of ESG 

does not generate notable cost or benefit. The “constraint of portfolio management” and 

the methodology would be the reason why the results of SRI studies are so fragmented. 

Furthermore, they discuss that the critical determinants of SRI fund performance would-

be fund managers’ skills, the possibility of diversifying the managers’ portfolios, 

choosing their assets, defining their strategies, and “minimizing the universe selection 

costs and active management costs” (Revelli and Viviani, 2015). The investors must 

perceive the SRI fund as the better alternative in investment since SRI can achieve high 

performance like the conventional funds. Besides, the change in investors’ behaviors 

could encourage the market do the same: for example, the firms would get the motivation 

to continue ESG strategies, the less sustainable firms would change their minds, the 

venture capitalists would find the ESG-committed start-ups, and make ESG become the 

advantage in the market.  

 

4.2.3. Summary of the results from previous literature 

To summarize the previous literature, we classify the empirical results into the key 

findings in Table 3. In conclusion, even though the studies show fragmented results about 

the ESG and financial performance, the tendency of these studies shows a non-negative 

relationship. It implies that the financial benefits of ESG factors are not transparent. If 

the market participants do not care only about the business benefit, ESG integration 

should be encouraged to be a criterion in the decision-making process. However, we can 

see that the prominent characteristic of ESG firms is low-risk, which is recorded in several 

studies. We can use this characteristic to explain the relationship between ESG and 

underpricing. It could be an encouragement for our study to find empirical evidence that 

the ESG factors of a firm could affect its underpricing in the IPO context. 
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TABLE 3: SUMMARY OF THE PREVIOUS STUDIES OF ESG-FINANCIAL PERFORMANCE 

Source: Authors’ self-construction 

 

Criteria Key findings Related literature 

Firm 

perspective 

The relationship between ESG and  

firm financial performance is non-

negative 

Neilling & Webb (2009) 

Friede et al. (2015) 

 

The shape of the relationship 

between ESG and financial 

performance is obscure (the linear, 

non-linear e.g. U-shaped…); the 

different statistical methods affect 

the results. 

Neilling & Webb (2009) 

Nollet et al. (2015) 

 

Investor 

perspective 

The results from studies of the 

relationship between ESG and the 

performance of the mutual fund 

are fragmented: showing either 

negative, neutral, or positive 

relationships. 

Revelli & Viviani (2015) 

Kumar et al. (2016) 

Verheyden et al (2016) 

Ghoul & Karoui (2017) 

ESG and financial risk (down-

sided risk, volatility…) are proved 

to have a negative relationship. 

Kumar et al. (2016) 

Verheyden et al (2016) 

 

 

4.3. Previous studies related to ESG and IPO 

During the process of searching for previous studies, we only found two studies about 

ESG, or sustainable, CSR, SRI influences in the IPO context. The first paper from 

Bollazzi & Risalvato (2017) analyses the effect of ESG on the underpricing of 84 firms 

on the Italian Stock Market; in this paper, authors also investigate the effect of ESG on 

ROE. In order to assess the ESG level of a firm, the authors used different variables given 

that the ESG scores are not available for firms at the time of IPO. It is due to the fact that 

rating agencies are able to collect sufficient data for the ESG assessment only when firms 

have already gone public. Accordingly, the authors must create their own ESG assessment 

variables. One of those is the “sustainable report” dummy variable with the assumption 

that the ESG firms would confidently publish the sustainable report. However, in the 

sample of this study, only 7 out of 84 firms have published the report given that 

sustainable reports are not a compulsory requirement by law. The proportion of firms 

having sustainability reports is too small to get the conclusion that the variables are able 

to represent the ESG level of the firm. The authors also generate some independent 

variables from which they measure all criteria of ESG. However, they did not disclose 

how they can get rating information about the firms. When the information is disclosed, 
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at the time of IPO, companies could not be ESG as they are currently. At this point, the 

effect of being ESG to underpricing is challenging to analyze. The limitation on ESG 

assessments needs to be carefully discussed since the variables present the level of ESG 

information disclosure, which is the proxy of the ESG level of a firm. 

After the ESG assessment steps, the authors conduct the univariate analysis, dividing the 

firms into two groups with or without characteristic, for example, environmental and non-

environmental firms. Then, conducting the t-test allows comparing two averages of one 

dependent variable in order to conclude whether ESG factors make a difference in the 

ROE (of the year before the listing) and on the level of underpricing. The result they find 

is that firms having sustainable reports have higher underpricing. Thus the authors 

conclude that the market is rewarding firms that are confident about disclosing ESG 

information. Successively, the authors perform multivariate analysis for each ESG 

variable, and the empirical results suggest that no variables are significant. This means 

that the market does not reward ESG firms in IPO. It can be argued that the univariate 

method is not appropriate in confirming the effect of ESG on underpricing. The authors 

only conclude that higher underpricing means that the market rewards ESG firms. It is 

possible to argue that if ESG firms valuation is higher than non-ESG firms, the issuers 

and underwriters would learn the lesson and set higher offer prices for IPOs in the future. 

The results need to be discussed further based on the underpricing theories. 

The second paper about the topic is the study of Huang et al. (2019), which examines the 

relationship between ESG performances and the IPO post-performance. For this study, 

the textual information indices have been created using CSR information in IPO 

prospectus to measure the “corporate social performance” (CSP) and “corporate 

environmental performance” (CEP), as “the two important dimensions in ESG 

framework”. The four indices are “the corporate social expenditure index”, “the corporate 

social information text index”, “corporate environmental protection expenditure index” 

and “the corporate environmental protection information text index”. The framework 

used for text indexes and formulas of expenditure indexes generation is presented in the 

paper. The dependent variables representing the IPO post-performance include HPR 

(Holding period return) and CAR (cumulative abnormal return) to test the effect of CRS 

information of newly public firms on the markets. The variable INST - the institutional 

investor shareholding ratio, has been chosen since the financial institutions have 

information advantages compared to individual investors. If CEP and CSP add more 

value to a firm, the institutional investors hold more of these types of shares. 

After conducting the regression analysis, the significant results are that better corporate 

social disclosure is positively correlated with extended holding period returns and 

institutional investors are concerned more about CEP disclosure since the environmental 

protection information text index is positively correlated with INST. Even though the 

paper does not directly study IPO underpricing, it discusses how much investors care 

about ESG factor when investing in newly issued IPO shares. Moreover, it is interesting 

to understand the methods employed to collect ESG information from IPO prospectus 

since ESG scores are not available. 

The two papers suggest that it is necessary to be prudent in ESG assessment since the 

information source must be sufficient and reliable, e.g., IPO prospectus. Moreover, the 

limitation of the two studies encourages us to continue further in studying ESG firms in 

the IPO context. By investigating ESG in IPO underpricing, it is possible to understand 

the preferences of the issuer, underwriter, and investors related to ESG characteristics. 

For example, it could be tested whether investors perceive ESG firms as less uncertain 

compared to regular firms who do not comply with sustainability standards.  
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5.  RESEARCH METHOD AND DATA 

In this chapter, we illustrate the process how we conduct the empirical research about the 

relationship between the ESG characteristics of a firm and its IPO underpricing level. 

First, we demonstrate the variables used in this research, including ESG indicators, 

dependent variable, and the control variables based on the previous studies about 

underpricing. Then, we will present the quantitative data analysis which is used in the 

next section of the study. 

 

5.1. Research variables   

5.1.1. ESG indicators 

The previous empirical studies related to the ESG topic usually take into account the ESG 

scores provided by professional institutions such as RobecoSAM and Sustainalytics. 

However, ESG score is unavailable until a firm goes public, since the ESG information 

about a private firm is not compulsory to disclose. Since a part of our study aims to 

measure the ESG level of the firms before going public, it is impossible to use the 

available ESG scores. Thus, the main challenge in this thesis is the ESG assessment of 

private firms. The two studies about ESG-IPO topic, Bollazzi & Risalvato (2017) and 

Huang et al. (2019) have present self-generated methods to measure ESG and to find the 

data resource for assessment. In the previous part of the ESG rating discussion, the key 

elements of a reliable ESG rating are (1) the data source and (2) the methodology, so we 

rely on these two criteria to decide our ESG indicators. 

First, the data resource for ESG analysis must be carefully considered, because the 

reliable information of private firms is insufficient. In fact, some firms are less known 

than others. Thus, there could be a shortage of resources of ESG data, e.g. from 

Newspapers or NGO. Unlikely a public firm, a private firm is not under the strict 

supervision of stockholders, therefore it tends to hide or green-wash the non-ESG 

information. On the other hand, recent information about IPO firms could not depict 

correctly how ESG firms were in the past. Consequently, it is necessary to use one reliable 

and unbiased data resource. The IPO prospectus satisfies our requirements since every 

firm is required to publish this document before IPO, and the document could still be 

available today. 

Moreover, IPO prospectuses are accessible and can provide us with information like the 

activities, the operations and the hierarchy structure of a firm. The IPO prospectus, also 

known as the S-1 form in the U.S market, can be downloaded on the U.S. Securities and 

Exchange Commission (SEC) database called EDGAR (Electronic Data Gathering, 

Analysis, and Retrieval system). This database is also suitable for the textual analysis we 

have chosen. 

The next obstacle to tackle in the research is the methodology, consisting of how ESG 

factors of a firm can be measured using the information contained in IPO prospectus. The 

ESG performance indexes like the amount of emission or the percentage of waste 

recycled could be missing since this is not a sustainability report. The need for analyzing 

the textual data in IPO prospectus is appealing, and the question is which method should 

be applied for analyzing the IPO prospectuses in this study. The qualitative content 

analysis, which in short is content analysis, is the most commonly used method for the 

ESG rating in academic studies. The method has been used in the two previously 

illustrated studies about ESG and IPO. According to Neuman (2014, p. 49), content 

analysis is the technique of evaluating the data in written documents or other recorded 
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sources of communication, such as photographs, interviews, and videos. When generating 

the content analysis, the first step is to identify “a body of material” to analyze, which in 

this research is the IPO prospectus. Then, the research needs to build a coding system, 

which is “the set of the instructions or rules used to explain the symbolic content from 

text into quantitative data” (Neuman, 2014, p. 373). In this case, the researchers read, 

interpret, and categorize the information into the analytic framework, and then the 

researchers decide the score for each category. This method requires the researchers to 

always check for consistency across the coding system and throughout the periods to 

guarantee the reliability of the studies (Neuman, 2014, p. 375). Therefore, the process of 

reading and interpreting the data remains still the key step of the method; then, the results 

could be inconsistent among researchers. In summary, the limitations of this process are: 

(1) it involves manual work and a large amount of time to analyze the documents and 

reports; (2) requires establishing a reliable coding system and requires the ESG raters to 

have experience in this field. 

On the other hand, the quantitative method in content analysis for written documents is 

usually referred to as text mining or text analytics; most of the economic papers 

commonly call the method as textual analysis. This method consists in using a computer 

program that assists the researchers in extracting the required information from a large 

amount of unstructured data input; it uses the algorithms developed from natural language 

processing, machine learning (Aureli, 2017). The common application of textual analysis 

could be named by identifying the keywords and extracting the related paragraphs, 

readability of the document, sentiment analysis, document clustering and classification 

for identification of the topics (Loughran & McDonald, 2016). In the ESG research area, 

several studies are using this method. For example, Liew et al. (2014) used textual 

analysis techniques to identify the keywords that are commonly used in sustainable 

reports to analyze the sustainable trends in recent years. Text mining is applied in Kim & 

Kim (2017) to identify the current trend of the sustainable supply chain, the firm’s 

strategic positioning and execution in the textile and apparel industries.  Even 

professional organizations in ESG rating use text mining to process the data from 

thousands of sources. The advantage of this method is the efficiency in time and precision 

criteria and the ability to process hundreds of IPO prospectuses. 

Moreover, unlike the content analysis in which the researchers play a critical role in 

interpreting the raw data to categorize it in the coding system, textual analysis minimizes 

this influence of researchers since the text-transform to the outputs depended on the 

algorithms. However, the focus of text mining is not the real essence behind the words 

but more than how to quantify the textual data and turn the data to the measurements we 

want. (Aureli, 2017).  

Both the qualitative and quantitative methods presented are promising for the topic when 

taken into consideration; however, due to the scope of the thesis, we agree that the textual 

analysis is the most suitable method due to the time efficiency and the aspiration of 

distributing new research methods in the IPO-ESG topic. The critical limitation of textual 

analysis and even content analysis, in this case, is that the result is likely to measure the 

ESG disclosure level of the IPO prospectus more than the actual ESG characteristics of a 

firm. There are many studies showing that there is a positive relationship between ESG 

performance and how the firm voluntarily disclose ESG information (Herbohn et al., 

2014; Hummel & Schlick, 2016). It supports our assumption that the ESG firms will be 

willing to express their ESG activities in the prospectus; the prospectus must be truthful 

under the SEC laws, so the “green-washing” is minimized, and non-ESG firms will tend 

to hide the information. 
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Textual analysis, or text mining, is an innovative and emerging method in accounting and 

finance research. Some text mining techniques could involve training the model in a huge 

number of documents or advanced algorithms like machine learning. In the scope of our 

study, we are only able to adapt some textual analysis techniques that are appropriate and 

feasible to our conditions. We still manage to use the different approaches to establish 

several ESG indicators to measure various aspects of the ESG levels of a firm, providing 

meaningful answers to the question of how can ESG be measured in the text. During the 

presentation of the textual analysis techniques, the limitation of each type of indicator 

will be discussed in detail. 

We use R programming language to conduct textual analysis in our research. The initial 

step before we applied any text mining methods is downloading the data or crawling data. 

EDGAR is an open database, the .txt files of S-1 forms are easily downloaded via R 

program. However, the raw data contains much noise such as HTML-tags, HTML-

entities, numbers, and excessive white space that need to be “cleaned”, i.e., pre-

processing the data. After that, we have data that can be used in further steps. 

 

a. ESG-term frequency 

The first approach of textual analysis we consider to be appropriate in measuring the ESG 

disclosure of firms is term frequency, also known as the "bag-of-words" method. IPO 

prospectuses are required to contain some activities in terms of environment protection, 

labor law compliance, or the voluntary ESG-disclosure from the firms; it means that in 

the report, the keywords related to ESG context have to appear. For example, if a firm 

has a system of wastewater treatment, the term "wastewater" would appear more 

frequently in the report compared to other firms that do not have the system. The more 

ESG related terms or keywords used in the text, the more the firms depict their ESG 

activities. Using term frequency as the measurement of ESG disclosure is a practice used 

in different studies such as Loughran et al. (2009) and Wilmshurst & Frost (2000). Thus, 

the ESG- term frequency could be the proxy of the ESG disclosure in IPO prospectus. 

On the other hand, there are some drawbacks to this approach. Since the audiences are 

the investors, who might not have an advanced knowledge of ESG, if the IPO prospectus 

discusses the ESG problems, the specific or scientific terminologies of the topic would 

not appear. The way of identifying the ESG terms used in the IPO prospectus is quite 

ambiguous. There is a possibility that the keywords we identified are used in non-ESG 

meaning. For example, we should use the term "wastewater" instead of the term "water", 

since "water" could represent how the company uses the resource, or the firm's production 

may be drinking water bottles. The imprecision of this method is discussed by Loughran 

& McDonald (2016), which suggest that the method of choosing the keywords is to target 

terms that are not easily misidentified, "such as used in the name of companies or as a 

homonym," "easily replicated" and "easy to parse out of the document." 

Therefore, the requirement in order to use this technique is to possess the ESG dictionary 

that contains the frequently used terms in the ESG representation for business purposes 

and not commonly used in other topics, to guarantee the terms have the "straightforward" 

ESG related meaning. Baier et al. (2018) have developed the ESG word list on the sample 

of 10K reports and annual reports to shareholders using text mining methods. The term 

is classified as an "ESG term" when it appears in more than 5% of the sample's documents 

and most of its occurrence must be in the ESG context. The strength of this wordlist is 

that terms are associated with the specific context of ESG. However, this dictionary only 

contains single words (or unigrams) and the nuance of the context better remains when 
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the keywords contain more words, for example in the form of a phrase (bigram, 

trigram...). For example, the phrase "labor standards" have more straightforward social 

meanings than just the word "standards". If the dictionary only includes the phrase "labor 

standards", there is a chance that other documents would use another way of paraphrasing 

to depict the context. If we include both keywords, we could duplicate the results. As 

Baier et al. (2018) have discussed in their study, the single words can still cover the 

meaning of the ESG context. Besides, after reviewing the ESG dictionary, the proportions 

of environmental and social keywords in it are only 2.3% and 8.8%, respectively, while 

88.9% of the wordlist are governmental keywords. It is reasonable, since the study sample 

is annual reports and the primary audiences are the shareholders who potentially care 

more about the governance criteria. Given that the audiences of IPO prospectus are also 

the future shareholders of the firm, it is expected that the proportion of governance 

keywords dominates in the ESG context. We decide to look up for more keywords in 

environment criteria since we argue that many possible keywords meet the requirements 

of Loughran & McDonald (2016). The detailed ESG dictionary and our proposal for 

environmental keywords are presented in Appendix 1. Nevertheless, the unbalance in 

ESG terms also reminds us that we might not have the total ESG term frequency. 

In order to apply this method, we need to process the textual data into the "document-

term matrix". The matrix consists of columns containing every term appearing in every 

document and rows presenting the documents; each number represents how many times 

a word appears in a document (see Appendix 2 for the illustration). The document-term 

matrix is presented as the unweighted form of term frequency in each document. The 

environment term frequency of a document is generated by filtering out all columns with 

the names of environment terms, then summing up each row, we will have the results for 

each document. The same method applies for social and governance term frequencies. 

 

b. Term frequency – inverse document frequency (Tf-idf) weighting scheme 

As discussed previously, the first type of ESG indicators is unweighted term frequency 

of ESG terms, measuring the disclosure of ESG in IPO prospectus. However, this method 

has some drawbacks: the first problem is that it does not depict the importance of the 

terms in the document compared to other terms representing other topics in IPO 

prospectus. Since the purpose of IPO prospectuses is to give a review of a private firm to 

future investors before going public, the term from the topics regarding finance and 

accounting would dominate the documents. If the ESG topics are more appealing in the 

IPO prospectus, it means the firm is willing to disclose the ESG topic, and the activities 

in terms of ESG seems to be prominent to investors’ decision-making process. In this 

case, it is necessary to have the term weighted scheme to compare the ESG topic 

compared to other topics inside the local document. Additionally, the term is needed to 

be weighted in its importance in the set of IPO prospectuses, i.e., at the global level. If a 

term, which has been used too frequently across the IPO prospectuses, could depict the 

ESG contents that every firm has, and the term becomes less important when comparing 

the IPO disclosure among firms. For example, every firm has to comply with the labor 

standards or labor laws, thus, these contents could be written in almost every IPO 

prospectuses. Thus, this ESG content is less important when comparing the ESG 

disclosure level among firms. On the other hand, since not every firm has a wastewater 

treatment system, the keyword “wastewater” seems to have higher probability to 

distinguish and measure the ESG disclosure. 
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It is vital to have the term weighted scheme that can measure the importance of the terms 

in the local and global level. Loughran & McDonald (2011) recommend using the term 

frequency-inverse document frequency (Tf-idf) weighted scheme instead of the raw word 

counting: 

 

𝑤𝑖,𝑗 = {
1 + log(𝑡𝑓𝑖,𝑗)

1 + log(𝑎𝑗)
∗ log

𝑁

𝑑𝑓𝑖
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

𝑖𝑓𝑡𝑓𝑖,𝑗 > 0 

 

Where:  

wi,j : the weighted term frequency of term i in document j 

tfi,j: the unweighted term frequency of term i in document j 

aj:  the average term frequency in document j 

N: the number of IPO prospectuses in the sample 

dfi: the number of IPO prospectuses used the term i at least one time. 

The new weighting scheme is more superior than unweighted term frequency in several 

points: 

1. The term frequency factor included in the formula still shows that the more 

occurrence of the term within the document the higher wi,j. 

2. The normalization of tfi,j and aj shows that the length of the document does not 

influence significantly the final result. 

3. The inverse document frequency component - log(N/dfi) shows that the 

uncommon words will be more important to distinguish among the set of 

documents. (Domeniconi et al., 2015) 

In summary, Figure 4 illustrates the process of generating term frequency in unweighted 

and weighted forms. 

The unweighted term frequency is conducted first, after the data pre-processing and 

document-term matrix generation steps. Before applying the weighting scheme, we 

continue to adjust the document-term matrix we have created. The matrix still contains 

the stop words, which are the most common words used in English writing and usually 

do not contain any specific meanings, e.g. "i", "me", "my", "myself", "we", "our", "ours", 

"ourselves". The elimination of stop words would reduce the noise of the weighted term 

frequency method. Then we apply the formula to calculate the new term frequency 

matrix; the steps of filtering the terms and how to sum up the term frequency for each 

document are the same as the previous method. 
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FIGURE 4: TERM FREQUENCY PROCESS 

Source: Authors’ self-construction 

 

c. Sentiment analysis in ESG related context 

The second technique of textual analysis we propose in this thesis is the sentiment 

analysis. It is also described as the measurement of the positive or negative tone of the 

ESG related context in the IPO prospectus. The method has been used in several finance 

and accounting researches, showing that the sentiment of financial reports, press releases 

and newspaper articles could be used as the indicator for the operation inside the firms. 

For example, Heston & Sinha (2015) and Tetlock (2007) find empirical evidence that the 

sentiment from the news could predict the stock market. In terms of sentiment analysis 

of IPO prospectuses, Hanley & Hoberg (2010) discover that the net positive tone in the 

Risk Factors section could reduce the uncertainty for investors in firm expected risk and 

valuation, linking to the lower underpricing on the first day returns. Ferris et al. (2013) 

point out that the issuer conservatism, also referred to as the negative tone of IPO 

prospectus, could predict the weak operating performance of technology firms and 

inversely related to the abnormal stock return of non-tech firms. In our study, the 

sentiment of ESG context could be helpful since, apart from the ESG voluntary disclosure 

from the firms, SEC also demands some compulsory ESG disclosure in the IPO 

prospectuses, e.g. in terms of compliance with the federal or state laws such as labor law, 

requirements for corporate governance. It means that the firms cannot entirely hide the 

ESG information and they have to be truthful about what they present in the IPO 

prospectus. Therefore, the sentiment of ESG context, i.e., whether the ESG content is 

positive or negative, can be used to compare the ESG activities within the IPO firms. 

In most of the previous studies, the researchers measure the sentiment score by counting 

the number of the words that appeared in the chosen sentiment word list and then they 

divide to the total number of words in the document; i.e., the negative words occur more 

Data pre-
precessing 

• Cleaning all the unwanted parts (e.g. html tags...) from the data 
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transformance
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• With the unweighted term frequency: filtering out the ESG terms 
according to the wordlist.
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formula then filtering
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frequently in the text, meaning that the more negativity is in the context. However, there 

are some limitations to this method that need to be discussed. The first problem is the 

homographs of the words, i.e. the words that have the same spellings but have different 

meanings. Secondly, this method requires the dictionary to determine which words 

identify the negativity and which words indicate the positivity. Thus, the most crucial 

requirement of sentiment measurement is choosing the correct dictionary to depict the 

specific context (Loughran & McDonald, 2016). For example, the word “liability” is a 

negativity word for everyday uses but not in the financial context. (Loughran & 

McDonald, 2011). Finally, this method is another approach of the “bag-of-words” 

method, similar to the term frequency method. The words are taken out of context, and 

we cannot keep track exactly the context using the terms compared to manually reading. 

In order to reduce the effect of the method’s limitations, we need to find the appropriate 

dictionary for IPO prospectus that can correctly identify the sentiment of the word. We 

choose the wordlist from Loughran & McDonald (2011) (LM dictionary) since it is 

specially designed for business communication. Even though the dictionary is not specific 

for ESG context, we argue that the ESG activities in IPO prospectus are presented for 

business purposes to make the company stand out to future investors so the LM dictionary 

could indicate the sentiment of ESG context correctly. 

We use Figure 5 to illustrate the sentiment analysis process of the IPO prospectuses. The 

first step before measuring the sentiment is extracting only ESG context out of the IPO 

prospectuses. Using the ESG wordlists we selected previously and coding on R, we 

choose the sentences in the document where at least one ESG term occurs, combining it 

into one document representing the ESG activity for each firm. When conducting this 

step, we try to extract the overall context into three criteria separately, which are 

environmental, society, and governance contexts. However, when we review the 

extraction from the few documents in R programming, we realize that our method only 

can discriminate since the environmental context, the social and governance context 

seems to be coincident. It means the keywords from social and governance wordlists are 

used in the same sentence. It could be argued that the discussion in society and 

governance in IPO prospectus is about the labor law compliance, the employment and 

relationship with stakeholders in terms of regulation compliance context, since the 

audience of the IPO prospectus is future investors of the firms. Thus, we decide to 

combine the social and governance context into one criterion: social and governance 

context. 

After having the new set of documents containing only one type of context, e.g., 

environmental context, we transform them into the new document-term matrix. The next 

step is counting for positive and negative terms in each document based on the LM 

dictionary and creating the positive and negative scores, respectively. The final sentiment 

score is the result of the positive score minus the negative score. Repeat the process with 

the social and governance context. In terms of sentiment indicators, we decide to use all 

positive, negative and sentiment scores to identify which types of indicators would have 

statistical meanings to IPO underpricing. Since we have 2 context criteria: Environmental 

vs. Social & Governance; we generate in total 6 indicators for this part: the environmental 

sentiment, negative, positive scores (notation: E.sent, E.neg, E.pos) and the social & 

governance context (notation: S.G.sent, S.G.neg, S.G.pos). 
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FIGURE 5: SENTIMENT ANALYSIS PROCESS 

Source: Authors’ self-construction 

 

• Summary for the textual analysis process 

We generate Figure 6 to illustrate the process of textual analysis and the output of the 

process. The input of textual analysis techniques used for ESG indicators is from the IPO 

prospectus or form S-1, according to the SEC regulation. The documents are “crawled” 

or downloaded freely from the EDGAR database controlled by the SEC. After collecting 

the data, we use R programming to conduct the textual analysis to generate two types of 

indicators: term frequency and sentiment score. Figure 6 illustrates the textual analysis 

process. In the comparison two types of indicators: term frequency and sentiment score, 

two techniques depending on the available dictionaries. The ESG wordlist is from Baier 

et al. (2018) (see Appendix 1 for more details) and the sentiment dictionary is from the 

Loughran and McDonald (2011) (the dictionary could be accessed from the link: 

https://sraf.nd.edu/textual-analysis/resources/). Thus, the textual analysis process is easy 

to be replicated for reliability and credibility. The output of all ESG indicators in the short 

form symbols will be later used in the thesis. The capital letters E, S, G indicate: 

environmental, social, governance criteria, respectively; “freq” is “term frequency” in 

short, “w.freq” is “weighted term frequency”; pos is “positive”; “neg” is negative and 

“sent” is sentiment. In this case, we cannot separate the social and governance context, 
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so we will sentiment analyze both contexts at the same time and generate the social and 

governance scores: S.G.sent, S.G.neg, S.G.pos. 

 

 

 
 

 

FIGURE 6: THE PROCESS FOR TEXTUAL ANALYSIS 

Source: Authors’ self-construction 
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5.1.2. Underpricing dependent variable 

According to some previous researches about IPO underpricing, the standard dependent 

variable used to measure the level of underpricing is the initial return of the first day going 

public (e.g. Loughran & Ritter, 2004; Lowry & Schwert, 2002; Schenone, 2004). The 

formula of the dependent variable, Underpricing, is presented as follows. 

 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔 =
𝐶𝑙𝑜𝑠𝑖𝑛𝑔𝑝𝑟𝑖𝑐𝑒𝑜𝑓𝑡ℎ𝑒𝑓𝑖𝑟𝑠𝑡𝑑𝑎𝑦 − 𝑂𝑓𝑓𝑒𝑟𝑝𝑟𝑖𝑐𝑒

𝑂𝑓𝑓𝑒𝑟𝑝𝑟𝑖𝑐𝑒
∗ 100(%) 

 

5.1.3. Control variables 

Since there are many factors that may influence underpricing of an IPO, beside the ESG 

indicators, we obtain control variables used in previous studies on this topic. The 

standards for control variables selection process are (1) the control variable must be used 

in several studies in underpricing topic; (2) the control variables must have explanatory 

power to the IPO underpricing and (3) data has to be available in an accessible database. 

 

a. Firm characteristic variable 

• Firm age  

The firm age is considered the most important control variable when studying 

underpricing. Ritter (1984) is among the first researchers suggesting that the firm age 

could be the proxy for the “difficulty of firm valuation”. Older firms tend to have more 

historical data and more reputation, which can reduce the information asymmetry 

between informed investors and uninformed investors. Therefore, according to Rock’s 

(1986) model, firm’ age is considered as a proxy to ex-ante uncertainty. Studies from 

Carter & Manaster (1990), Habib & Ljungqvist (2001), Lowry et al. (2010) used the firm 

age variable in their empirical studies. Following the studies of Carter et al. (1998)  and 

Lowry et al. (2010), we decide to identify the firm age variable as the natural logarithm 

of the firm age. Thus, the firm age variable is presented as: 

Ln.age = ln(IPO issuing year ‐ Founding Year+1) 

 

• High technology industry 

The industry in which the firms operate could depict many of their characteristics. 

According to the underpricing literature, the IPO underpricing from high technology 

industries including biotech, computer equipment, computer software, electronics, and 

general technology is significantly higher with respect to the other industries (e.g., Lowry 

& Schwert, 2002, Loughran & Ritter, 2004, Lowry et al., 2010). The high technology 

firms are considered to possess higher risk since the value of these firms depends on the 

growth option, not from tangible assets (Lowry & Murphy, 2007; Lowry et al., 2010; 

Lowry & Shu, 2002). According to information asymmetry models, the high-tech 

companies bear more severe underpricing than non-tech companies. Additionally, Lowry 

& Shu (2002) also point out that the uncertainty in the growth option of technology firms 

leads to higher litigation risk. Thus, the underwriters and issuers would underprice their 

offer. In this case, we choose the dummy variable of the high-tech company as the control 

variable using the classification from Eikon DataStream “Issuer Macro Industry”. If the 
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classification of the firm is “ High Technology”, the dummy variable equals 1; otherwise, 

it equals 0. 

 

• Venture-backed firm 

Venture financing is the type of investment that provides capital to a small firm in its 

early life-cycle stages. Megginson and Weiss (1991) suggest that venture capitalists have 

the “certificated role” when the firm is going public, so the valuation of the firm is more 

transparent for outsiders. Moreover, venture capitalists may provide the firm’s 

information to the underwriters, helping them to better assess the firm valuation, which 

may reduce the cost of the book-building mechanism (Lowry et al. ,2010). The venture-

backed firms are found to be more underpriced in many empirical studies, e.g., Bradley 

and Jordan (2002), Loughran and Ritter (2004). Bradley and Jordan (2002) argue that 

venture capitalists usually choose firms from more risky industries, so the result of 

underpricing is more severe. Since there are still many studies, including this variable, 

we decide to select the dummy variable of venture back firm. Our studies can provide 

empirical evidence if the effect of the venture capitalist’s certificate hypothesis could 

cancel out the risk of the industries in which the venture-backed firms specialize. 

However, in Eikon and Jay Ritter databases, or any available source, we cannot find any 

data about Venture-backed firms. This means we have to create this variable based on the 

prospectus. In line with the textual analysis we used previously, we decide to use the 

keyword identification method to distinguish the venture-backed firms by scanning the 

prospectus, finding for the keywords: “Venture Fund”, “Venture Capital”, “Venture”. 

The keywords keep their capital letters to identify the name of venture capitalists, so that 

if the firm in its prospectus mentions at least one time the keyword, we consider that the 

firm is venture-backed because the name of venture capitalists appears.  

 

b. IPO offer characteristic variables 

• Gross proceeds 

The gross proceeds, also referred to as the offer size or the capital gained after IPO, is 

used as a proxy of ex-ante uncertainty in several underpricing papers, e.g. Beatty and 

Ritter (1986), Carter et al. (1998), Aggarwal et al. (2002). The IPO firms offering higher 

gross proceeds are considered to have a bigger size and to be better established. Given 

this, the uncertainty of the firm valuation decreases (Carter et al., 1998); smaller offers 

seem to be more speculative (Beatty and Ritter, 1986). It means that a firm having a higher 

offer size would be less underpriced. However, the study from Michaely & Shaw (1994) 

shows that the bigger sized offering leads to greater underpricing. They also test for the 

nonlinear relationship between the offer size and underpricing by adding the squared of 

the log of proceeds, but the coefficient is insignificant. The book-building mechanism 

could explain the phenomenon that the underwriters have to underprice the share price in 

order to have a better share dispersion. The Signaling theory could also explain that “well-

established” firms having higher gross proceeds, are willing to have more underpricing 

to attract the investors. The firm increasing the offer size would face the higher litigation 

risk, thus, the underwriters and the issuers would underprice their stock as a method to 

reduce the probability of future lawsuits (Lowry & Shu, 2002). Therefore, in order to test 

the influence of the gross proceeds on IPO underpricing, we choose the natural logarithm 

of the gross proceeds for further study. 
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• Offer price revision 

The offer price revision formula as follows depicts how Information revelation theory 

and primarily the “partial adjustment” phenomenon impact the final offer price 

(Benveniste & Spindt, 1989; Hanley, 1993). Benveniste and Spindt (1989) explain this 

phenomenon as the compensation for the informed investors when they provide positive 

information on firm valuation to underwriters. When investors reveal more information 

through higher demand for the IPO, the offer price revision is higher than the expected 

price. That makes the offer price revision more positive; otherwise, the bad information 

would decrease the offer price, causing the offer price revision variable to be more 

negative. In order to encourage the investors to reveal more good news, the underwriter 

needs to compensate the investors. Underpricing is chosen as a more favorable 

compensation method than offering more stock allocation (Hanley, 1993). Thus, the offer 

price revision could be expected to have a positive relationship with the level of 

underpricing (e.g., Hanley, 1993;  Lowry & Schwert, 2002) 

 

𝑂𝑓𝑓𝑒𝑟𝑝𝑟𝑖𝑐𝑒𝑟𝑒𝑣𝑖𝑠𝑖𝑜𝑛 =
𝑂𝑓𝑓𝑒𝑟𝑝𝑟𝑖𝑐𝑒 −𝑀𝑖𝑑𝑑𝑙𝑒𝑜𝑓𝐹𝑖𝑙𝑙𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒𝑟𝑎𝑛𝑔𝑒

𝑀𝑖𝑑𝑑𝑙𝑒𝑜𝑓𝐹𝑖𝑙𝑙𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒𝑟𝑎𝑛𝑔𝑒
∗ 100(%) 

where:  

𝑀𝑖𝑑𝑑𝑙𝑒𝑜𝑓𝐹𝑖𝑙𝑙𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒𝑟𝑎𝑛𝑔𝑒

=
1

2
∗ (𝐻𝑖𝑔ℎ𝑒𝑠𝑡𝐹𝑖𝑙𝑙𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒 + 𝐿𝑜𝑤𝑒𝑠𝑡𝐹𝑖𝑙𝑙𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒) 

 

• Bookrunner ranking 

Carter & Manaster (1990) and Carter et al. (1998) are amongst the first to provide 

evidence of the impact of underwriter ranking on underpricing. They explained that firms 

choose the prestigious underwriters as an implication for their low-risk characteristics. 

The prestigious underwriters also build a great relationship with the investors in IPO, 

which makes the cost of obtaining the information from informed investors lower than 

non-prestigious underwriters. I.e., the prestigious underwriters do not need to “partially 

adjust” their offer price to compensate the investors. However, Loughran and Ritter 

(2004), when discussing the change in IPO deals, have noticed that the issuers have 

changed their priority that is having proper valuation and certainty of achieving the best 

analyst coverage, i.e. more brokers and  investors invested in the IPO deal. This means 

they are willing to “leave the money on the table”, i.e. the issuers compromise with 

underpricing to have more analyst coverage. Since the prestigious underwriters have the 

most influential analysts, the relationship between underwriter ranking and underpricing 

is suggested to be positive, our study would provide the evidence that which intention of 

the firm is aiming to when choosing the prestigious underwriters. 

In our case, we decide to compare the underwriter ranking only for bookrunners, which 

is the lead underwriter group that has the most prominent influence in the IPO process. 

Since the assessment for the underwriters ranking requires time and it is worth being in a 

separate study, we decide to use the newest ranking list of underwriters (from 2012 to 

2015) from the Jay Ritter database (https://site.warrington.ufl.edu/ ritter/ipo-data/). 

According to Loughran and Ritter (2004), we also use bookrunner rank in the form of the 

dummy variable of “top tier” bookrunners, which equals 1 if the bookrunners list of the 

firm has at least one member with the rank of 8 or more; otherwise, it equals to 0. 

 

https://site.warrington.ufl.edu/ritter/ipo-data/
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• Manager  fee 

The gross spread or total manager’s fee (as the percentage % of the gross proceeds) 

describes the amount of money paid for the underwriting, management and selling 

concession services from the investment banks including lead underwriters and co-

underwriters; which are the intermediates helping the firms go public. Habib and 

Ljungqvist (2001) explain that the manager fee could be the proxy for the uncertainty of 

the firm valuation, i.e. the company value has higher uncertainty, the underwriters need 

to collect the more information from the informed investors through the book-building 

mechanism, making the cost for the service higher. Moreover, Cliff and Denis (2004), 

Loughran and Ritter (2004) find the evidence that the firms in recent years are not upset 

to be underpriced, since they consider underpricing as the trade-off with the analyst 

coverage. Thus, the underwriters also take the compensation to do this side-service. Even 

the high gross spread means the firms could provide the price stabilization service in the 

post-IPO periods, which implies that the manager fee expresses the underpricing for the 

IPO. In conclusion, the manager fee indicates the complexity of the firm's valuation and 

IPO process so that the manager fee could be the proxy for the ex-ante uncertainty of the 

firm (Cliff & Denis, 2004; Habib & Ljungqvist, 2001). 

 

c. Market characteristic variables 

• Nasdaq dummy variable 

Nasdaq dummy variable is used in many studies, e.g. Lowry et al., 2010, Lowry & 

Schwert, 2002. Nasdaq equals to 1 when the firm lists on the Nasdaq, 0 otherwise. 

According to Lowry et al. (2010), “small, young, high-tech firms” tend to be listed on 

Nasdaq. Smart and Zutter (2008) find that the dual-class shares, which have the structure 

containing class A and class B shares and are also safer and less underpriced, are usually 

not listed on Nasdaq. It means that we can find riskier stocks on Nasdaq than on NYSE. 

It also implies that the investors in the Nasdaq market are more risk-taking and require 

for more initial return of the stocks on the first day. Thus, the firm choosing Nasdaq is 

expected to be more underpriced. We also include this dummy variable in comparison 

with the NYSE listing market. 

 

• Year dummy variables 

Ibbotson & Jaffe (1975) and Ritter (1984) are the first papers which defined the “hot 

issue” market as the periods in which IPO have higher extremely high returns, “followed 

by a large and prolonged increase in the volume of IPO”. This phenomenon can be 

observed at the period of 1999- 2000, also referred to as the “dot-com bubble”, the 

average underpricing rates in the U.S. market jumped up to 71.2% in 1999 and 56.3% in 

2000 (Ritter, 2020). The “hot issue” market phenomenon is explained as the results of the 

speculative bubbles that the investors preferred the IPO stock price more than the other 

stocks, which makes the demand of the IPO stocks increase. When the IPO bubbles burst, 

the demand for the stock decreases, the IPO stocks are severely underpriced compared to 

its previous periods since the investors considered the IPOs being risky and uncertain. In 

addition, the issuers and underwriter have to underprice the offer to convince the investors 

to invest in IPO stocks in order to prevent the market bubble from “bust too fast”, 

according to Investor sentiment theory (Ljungqvist et al., 2006) 
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In the thesis, we study the IPOs in the periods of 5 years from 2015 to 2019. We decided 

to explore this period since this time could be considered stable in the economic cycle, 

there is no economic recession or big shock from the market. The uncertainty of the 

investors about the market did not dramatically change, the underpricing would be not 

overly controlled by the risk of the market, making the other characteristics of the firms 

and the offers being ignored. According to the underpricing graph in the U.S. from Ritter 

database we can see that during this time the average underpricing is quite stable, it seems 

that the “hot issue” market is not significant. If we have to define the “hot issue” market, 

the year 2019 seem to be “hotter” than other years. We decide to include the dummy 

variable of the years from 2015 to 2018 to control the “hot market” issue, and compare if 

the IPOs in 2019 are more underpriced than in other years in our study. Thus the dummy 

variable is expected to have an inverse relationship with the level of underpricing. 

 

• Summary for dependent variables and control variables 

The process of control variable selection is based firmly on the previous literature and the 

theories of IPO underpricing. Different studies use various types of explanatory variables, 

and it is difficult to include them all in this research. On the one hand, we try to collect 

several variables on the databases that have the least missing data. We have considered 

variables complying with the following conditions: (1) the variable that is perfectly 

correlated with other variables and (2) variables that have the same explanatory concept 

to dependent variables. After the process, we have selected nine types of variables 

presented in Table 4.   

Table 4 presents the control variables we use in this study, the definition, the data resource 

and supporting literature. The “Expected effect” shows if the effects of the control 

variable on underpricing is negative or positive according to previous studies. 

The information for the underpricing studies, including the dependent variable and the 

control variable, in most of the cases can be retrieved from Eikon, such as the offer 

proceeds, High-tech company, Manager fee, Nasdaq dummy variable and the year of 

issuing. Offer price revision variable needs to be calculated based on the offer price, 

highest filling price and lowest filling price. The firm's founding year is missing from 

Eikon, so we used the Ritter database (https://site.warrington.ufl.edu/ritter/ipo-data/). The 

ranking for the bookrunners is also taken from this database. Since Ritter is a famous 

scholar in the underpricing research field this database is considered a reliable data 

source. Moreover, the Venture variable could not be found in any support above so we 

decided to generate a textual analysis to find the name of the venture capitalist. If the 

prospectus has keywords like “Venture Capital” or “Ventures”, the term that is usually in 

the name of the capitalists, we will consider the firm Venture-backed. Other researchers 

could replicate this method to check the reliability and credibility of our research. 

 

https://site.warrington.ufl.edu/ritter/ipo-data/
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TABLE 4: THE DEPENDENT VARIABLE AND CONTROL VARIABLES USED IN THE THESIS  

Source: Authors’ self-construction 

 

Categories Variables Definition 
Data 

source 

Expected 

effects 
Supported literature 

Dependent 

variable 
Underpricing 

Initial return after the first day of IPO or the percentage 

of the price change of closing price of first day to the 

offer price (Unit: %) 
Eikon 

 
Carter & Manaster (1990) , Habib & 

Ljungqvist (2001) 

Firm 

characteristics 

Ln.age The log of the age of the firm. 
Eikon, 

Ritter 

database 

- 
Carter et al. (1998) ,Lowry et al. 

(2010) 

Hightech 
Dummy variable:  equals 1 if the firm have venture-

backed, equals to 0 otherwise. 
Eikon + 

Lowry & Murphy, 2007; Lowry et 

al., 2010 ; Lowry & Shu, 2002 

Venture 
The dummy variable which equals 1 if the firm have 

venture-backed, equals to 0 otherwise. 

Self-

generation 
+/- 

Bradley & Jordan (2002) 

/Megginson & Weiss (1991)  

Offer 

characteristics 

Ln.gross. 

proceed 
The log of gross proceed of the IPO Eikon +/- 

Beatty & Ritter (1986)/ Michaely & 

Shaw (1994) 

Offer.price. 

revision 

The change in offer price and the middle of the price 

range   
Eikon + 

Hanley, 1993,  Lowry & Schwert, 

2002 

Bookrunners. 

rank 

The dummy variable which equals to 1 if the 

bookrunner ranking equals or above 8 according the 

Ritter’s underwriting ranking; otherwise it equals to 0 

Eikon; 

Ritter 

database 

+/- 
Loughran & Ritter (2004)/ Carter & 

Manaster (1990) 

Manager.fee 
The amount of manager fee as the percentage of gross 

proceed, e.g. underwriting service and more. (Unit: %) 
Eikon + 

Cliff & Denis (2004); Habib & 

Ljungqvist (2001) 

Market 

characteristic 

Nasdaq 
Dummy variable: equals to 1 if the firm list on the 

NASDAQ, otherwise 0. 
Eikon + 

Lowry et al. (2010), Lowry & 

Schwert (2002) 

Year 

dummies 

Dummy variables of the year of issuing (D.2015, 

D.2016, D.2017, D.2018) 
Eikon - Ritter (1984) 
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5.2.Data analysis: Multiple regression  

The multiple regression is the standard analysis method that provides the empirical 

evidence of the relationship of the independent variable and dependent variable under the 

control of other factors. Multiple regression could be found in almost every underpricing 

study, e.g. Loughran & Ritter (2004), Lowry & Murphy (2007). When we include more 

variables that have the explanatory power to the dependent variable, the more variation 

of the dependent variables could be explained (Wooldridge, 2012, p.38). In the study 

from Bollazzi & Risalvato (2017), the univariable analysis is the method which only 

studies the effect of ESG indicators on underpricing. However, we argue it is not 

sufficient to prove the explanatory power of ESG indicators since the model suffers the 

omitted variables problem that we exclude unobserved variables could have more 

explanatory capabilities to the underpricing variable. The control variables would be the 

priorities of the firms, the underwriter, and the investors in underpricing decisions. 

Meanwhile, the ESG indicators, which are not statistically significant, could imply that 

the market may not consider the ESG criteria in the IPO context. If we can find the results 

showing the ESG indicators still have significantly explained the underpricing variation 

in multiple regression, it means the explanatory power is robust over other control 

variables’ effects. The method of ordinary least squared (OLS) is the most commonly 

used for estimating multiple regression. (Wooldridge, 2012, p.38). In the scope of the 

cross-sectional study of this thesis, there are several assumptions of OLS methods that 

we need to consider: (1) Linear in Parameter; (2) No perfect collinearity; (3) 

Homoscedasticity and (4) Normality (Wooldridge, 2012, p.158) 

First, the Linear in Parameter assumption means the explanatory variables and dependent 

variables must have a linear relationship. (Wooldridge, 2012, p.83). In our study, our 

assumption is that each ESG indicator and underpricing have a linear relationship: 

positive or negative, with the underpricing variable. We also do not find any studies that 

prove the nonlinear relationship of the control variables with the underpricing variable. 

Since many studies have used the control variables and prove the linear relationship, we 

consider this assumption is correct for the control variables. 

The second assumption that we need to test is that there is no multicollinearity among the 

explanatory variables, i.e., there is “no exact linear relationship” among independent 

variables (Wooldridge, 2012, p. 158). It means the model can allow two variables to be 

correlated, but not in a perfect way. We would want to include the variables that are not 

perfectly correlated since two variables could depict two different effects that could have 

meaning in explaining the dependent variables; therefore, there is no omitted variable in 

the model. There are two ways to measure the multicollinearity between explanatory 

variables: (1) using the Pearson correlation matrix and (2) Variation Inflation Factor 

(VIF) for each regression.  

The third assumption for the model is the homoskedasticity, defined as “the error term 

has the same variance given any explanatory variables; otherwise, the model has 

heteroskedasticity (Wooldridge, 2012, p. 94). To check this assumption, we can plot the 

residuals from the model to the fitted value of the dependent variable and also the square 

root of the absolute value of residuals to the fitted value of the dependent variable. If any 

plots show a significant trend, it means the heteroskedasticity presents in the model. The 

other methods are conducting the Breusch-Pagan test or the White test for 

heteroskedasticity. 

The final assumption is that the error terms of the more model are normally distributed 

with zero mean and the constant variance (Wooldridge, 2012, p. 119). This assumption 
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mentions the zero mean of residuals, which implies that our regression has unbiased 

estimators. We also conclude that we have endogenous explanatory variables. 

(Wooldridge, 2012, p.87).  Moreover, it could cover the homoscedasticity in this 

assumption, but the homoskedasticity tests would be more rigid compared if we only use 

the conclusion from the normal distribution of the residuals. We can check this 

assumption by using the Q-Q plot of the residuals and the normal distribution test, e.g. 

Shapiro-Wilk normality test.  
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6.  EMPIRICAL RESULTS 

6.1. Sample and data pre-processing   

The delimitation in our study is using the data of IPOs in the U.S listing markets: 

NASDAQ and NYSE from 2015 to 2019; according to Jay Ritter’s database, there is a 

total of 555 firms IPO in this period. Even though we have chosen reliable data sources, 

the missing data is inevitable. Our study design requires us to textual analyze the IPO 

prospectus from the EDGAR systems. However, the IPO prospectuses could be missing 

from the database; the reasons could be: the firm does not update the S-1 form in their 

database; the firm already went bankrupt at the time we conduct the study so the 

information of the firm in the EDGAR does not exist; the firms become private again. 

The remaining data that we can retrieve from EDGAR on which we can conduct the 

textual analysis contains 368 firms; compared to the total population, we argue that the 

number of observations in our sample still guarantees to represent the total population. 

 

• Dealing with outliers 

The data for dependent variable for our IPO samples is sufficient in Eikon database; 

however, before conducting further analysis, we need to deal with the outliers of the 

dependent variable since the OLS regression is sensitive to outliers and could affect the 

final results (Wooldridge, 2012, p. 327). According to many studies on the underpricing 

topics, e.g. Liu & Ritter (2010), Loughran and Ritter (2004), Lowry et al. (2010), they 

exclude IPOs having the offer price below $5, or “penny stocks” from the sample. 

According to Ibbotson et al. (1988), penny stocks are put under “the provision from 

Securities Enforcement Remedies and Penny Stock Reform Act of 1990”. Since the 

shares are under the special supervision that would make the uncertainty among investors 

higher, the level of underpricing would be severe compared to other firms. 

After excluding all the IPOs that have the offer price under $5, we still observe some 

outliers in the underpricing data (see Appendix 3). The method of reducing the influence 

of the outliers that we find appropriate for the IPO study is winsorizing the underpricing 

outliers, according to Liu & Ritter (2010). The winsorizing method replaces the extreme 

values with a specific percentile value. For example, in our thesis, we apply of the 

winsorizing at the level of 2.5% for the sample of 368 observations, it implies we replace 

nine outliers from the upper tails would be replaced by the percentile 97.5% and nine 

outliers from lower tails by the value of 2.5% percentile. When we consider between 

winsorizing to the trimming data method that is just eliminating the outliers, the 

winsorizing method replaces the outliers; thus, “the sample size remains the same and 

power (of the regression) is unaffected” (Lusk et al., 2011). We argue that outlier control 

is necessary since the level of underpricing is too high or too low that could be affected 

by the factors that we cannot observe in our studies. Winsorizing could eliminate the 

effect of unobserved factors, and the remaining value of the outlier would help us 

investigate the impacts of explanatory variables. The comparison of the histograms of the 

underpricing variable before and after winsorizing is shown in Appendix 3. After outlier 

winsorizing, our sample has a total of 357 observations. 
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• Dealing with missing data 

When we try to obtain the control variables, there are some missing values that occurred 

from the Eikon database. Table 5 presents the number of missing data for the control 

variables.  

 

TABLE 5: THE MISSING DATA FROM CONTROL VARIABLES 

Source: Authors’ self-construction 

 

Control variable Available Missing 

Offer.price.revision 350 7 

Underwriter.fee 354 3 

 

The common way of dealing with the missing data is erasing the observations that contain 

missing variables. However, since we do not want to “throw-away” any IPO data from 

our sample, we argue that we will impute the missing data by the mean of the available 

values of the control variable to which missing data belongs, e.g. the missing data in the 

Underwriter.fee variable will be replaced by the average of the 350 available observations 

of Underwriter.fee. However, the imputation method decreases the variance of the 

variable, since all the missing values of the variable are assigned to the same value. 

Therefore, the regression could give biased estimators (Lodder, 2014). However, Lodder 

(2014) still suggests if the missing data problem is not severe. Since there is no perfect 

method for dealing with missing data, the mean imputation still is a useful application in 

our study. We continue further analysis with the final sample of our research containing 

357 firms. 

 

6.2. Descriptive analysis 

6.2.1. The dependent and control variables 

The distribution of the dependent variable before winsorizing (in Appendix 3) has the 

long upper tail, i.e., severe underpricing observations. The result shows that the effect of 

price stabilization is to keep the level of underpricing positive on the first day, in line with 

the study from Rudd (1993). The first average underpricing of the data sample is 16.68% 

after the winsorizing, reduced from the actual underpricing percentage recorded by Jay 

Ritter database of 17.72% since we reduced the impact of severe outliers of over 

underpricing more than the overpricing outliers. 

Table 6 is the descriptive statistic of the dependent and control variables. We can observe 

the ages of IPOs in our sample are highly skewed; the maximum value is 167. Meanwhile, 

the 75% percentile is just 19. It implies that a firm age variable in the form of logarithm 

is reasonable. The same problem is observed in the gross proceeds variable when 

comparing the maximum value to 75% percentile; thus, logarithm long form of the 

variable is applied in our study. 

The mean of the dummy variable in Table 6 could be referred to as the proportion of the 

observation having dummy variable equals 1. For example, the percentage of High 

technology companies in the sample is 15%. There are a few conclusions we can observe 
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in our sample, e.g., our sample contains 74% of the firms that have prestigious 

bookrunners. As discussed previously through the study of Loughran and Ritter (2004), 

the firms in recent years would find the underwriters have the best analyst coverage, so 

the demand for the prestigious underwriters is reasonable. Moreover, the percentile at 

25% level of Manager.fee is 6.44% and the percentile at 75% level is 7%, it shows that 

the manager fee seems to be quite stable around the 7% level. This phenomenon is also 

observed by the IPO process and explained in Chen and Ritter (2000)’s study; however, 

we argue that we should include this variable to see whether the change in Manager.fee 

out of 7% standard has a significant effect on underpricing. 

 

TABLE 6 : THE DESCRIPTIVE STATISTICS OF THE DEPENDENT AND CONTROL VARIABLES  

Source: Authors’ self-construction 

 

 
 

In addition, we observe the correlation between the dependent and control variables 

through the Pearson correlation matrix, which is presented in Figure 7, to test the 

multicollinearity assumption and notice some traits of our variable, whether we should 

exclude any variables. There is no perfect correlation found in the matrix; however, we 

can see that the correlation between some pairs of control variables is quite high. For 

example, the variables Ln.gross.proceed and Manager.fee seem to be highly correlated. 

It could be explained since the firm could offer bigger gross proceeds, it means they are 

a big and well-established firm (Carter et al., 1998). Since the uncertainty about the firm 

value is reduced, the cost for IPO through the Manager fee is lower since the issuers and 

underwriters do not pay high compensation to gather the information from the informed 

investors. However, we argue that both two variables should be included in the model 

since as mentioned previously, the manager fee does not precisely depict the same context 

of ex-ante uncertainty as to the gross proceeds; the manager fee presents the IPO process 

other than the firm characteristic perspective. 

In conclusion, the concept of ex-ante uncertainty, or the risk in IPO context, is compound 

and complicated. Since the underpricing of IPO is decided by the issuers, the underwriters 



 

 54 

and investors, the concept of uncertainty could vary among the participants and affected 

by many factors. The explanatory contexts of variables we discussed previously are not 

coincidental with each other, or explain the same context of underpricing; thus, excluding 

any variables may cause the omitted variable issue, affecting the reliability of our model. 

In the next step of multiple regression, we continue to use the VIF to test the 

multicollinearity in the multiple regression to guarantee all the explanatory variables do 

not depict the same variation movement of the underpricing. 

 

 
 

FIGURE 7: THE PEARSON CORRELATION MATRIX OF DEPENDENT VARIABLE AND CONTROL 

VARIABLE 

Source: Authors’ self-construction 

 

 

6.2.2. The ESG indicators 

In the textual analysis, we generate two types of indicators: the term frequency and the 

sentiment scores. Table 7 extracted from R programming gives us the first impression of 

how the results from the textual analysis would look like. As expected, the average of 

G.freq would be much bigger than E.freq and S.freq since governance terms dominate the 

ESG dictionary. Moreover, since the IPO prospectus is the registration filling form to 

SEC so we could explain the Governance context is the primary context of the prospectus. 
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In the weighted frequency variables, the differentiation between G.w.freq and other 

variables is reduced. Overall, the term frequency indicators could distinguish the ESG 

disclosure level among IPO prospectus since we observed the min, max and percentile 

values at 25% and 75% are scattered. Notably, the standard deviation E.w.freq, even 

higher than G.w.freq, S.w.freq, implying the environmental context in the IPO prospectus 

varies from IPO prospectus and have better discrimination power than other contexts 

Regarding the sentiment of the ESG context, first of all, we can observe that the S.G.sent 

is always negative. We argue that the private firms are usually in the early stage of life 

and cannot afford to have social and governance activities like public firms; thus, in the 

prospectus, they still have to disclose some negative activities that they cannot obtain yet. 

The same explanation for E.sent is that since there are many negative values, we can still 

observe some positive E.sent value. It means some firms are significantly more 

environmental-oriented than others. 

 

TABLE 7:  THE DESCRIPTIVE STATISTICS OF ESG INDICATORS 

Source: Authors’ self-construction 

 

The Pearson correlation matrix (Figure 8) presents the relationship between the 

indicators. First, we can observe that two pairs of S.freq and S.w.freq, S.w.freq and 

G.w.freq have quite highly positive correlations. It is evident because the weighted term 

frequency is calculated based on unweighted frequency, but the relationship between 

them are not perfectly correlated, implying the weighted scheme has an effect on the value 

of term frequency. We can observe some correlation between governance terms and 

social terms. It is reasonable since the keywords of social and governance seem to be used 

at the same time in the sentences. Also, there is no significant relationship between 

environmental term frequencies and social and governance term frequencies, implying 

that the environmental context is discussed separately from other contexts. 

In terms of sentiment score, the negative scores have a highly negative correlation with 

sentiment score; otherwise, the positive score seems to have a weaker correlation. It 

implies that the negative tone of the ESG context has more influence on overall sentiment 

scores. Moreover, the indicators for term frequency and sentiment are not highly 

correlated, implying that the ESG disclosure level does not correlate with the tone of the 
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ESG context. It means that the firm has to disclose both good and bad information in IPO 

prospectus as required by the SEC. We argue that the results of ESG sentiment would be 

close to assessing the ESG qualities of the firm activities; meanwhile, the term frequency 

would focus more on the disclosure level. 

 

 
 

FIGURE 8: THE PEARSON CORRELATION MATRIX OF ESG INDICATORS 

Source: Authors’ self-construction 

 

6.3. Multiple regression 

The purpose of the multiple regression is checking which ESG indicators have the 

explanatory power to the dependent variable: Underpricing. We replace the ESG 

indicators, one by one, in the model with other 12 control variables and run the OLS 

regression in R. The model includes ESG indicator and control variables can be presented 

as: 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔𝑖
= 𝛽0 + 𝛽1. 𝐸𝑆𝐺𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖 +𝛽2. 𝐿𝑛. 𝑎𝑔𝑒𝑖 + 𝛽3. 𝐻𝑖𝑔ℎ𝑡𝑒𝑐ℎ𝑖 
+ 𝛽4. 𝑉𝑒𝑛𝑡𝑢𝑟𝑒𝑖 + 𝛽5.𝐿𝑛. 𝑔𝑟𝑜𝑠𝑠. 𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑖 
+ 𝛽6. 𝑂𝑓𝑓𝑒𝑟. 𝑝𝑟𝑖𝑐𝑒. 𝑟𝑒𝑣𝑖𝑠𝑖𝑜𝑛𝑖 + 𝛽7. 𝐵𝑜𝑜𝑘𝑟𝑢𝑛𝑛𝑒𝑟𝑠. 𝑟𝑎𝑛𝑘𝑖 
+ 𝛽8. 𝑀𝑎𝑛𝑎𝑔𝑒𝑟. 𝑓𝑒𝑒𝑖 + 𝛽9.𝑁𝑎𝑠𝑑𝑎𝑞𝑖 +𝛽10. 𝐷. 2015𝑖
+𝛽11.𝐷. 2016𝑖 +𝛽12. 𝐷. 2017𝑖 +𝛽13. 𝐷. 2018𝑖 + 𝜀 
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6.3.1. ESG term frequency 

• Unweighted term frequency  

We replace the unweighted term frequency variables: E.freq, S.freq, G.freq, into the “ESG 

indicator” place in the regression model, respectively. We generate three individual 

models: model (1) for E.freq, model (2) for S.freq, model (3) for G.freq. We also run the 

regression for model (4) containing all three variables to test the explanatory of all 

variables in one model. After running the OLS regression for three individual models, all 

results show the ESG indicators are statistically insignificant in the first three models; in 

the model (4), E.freq and G.freq are statistically significant. (see Appendix 4). However, 

we suspect that our models may have heteroskedasticity, so we run the Breusch-Pagan 

test for the three models (see Appendix 5). If the p-value of the test is below 0.05, we 

reject the null hypothesis that the model exhibits homoskedasticity, i.e., we conclude that 

our model is heteroskedasticity. Otherwise, we cannot reject the null hypothesis, so we 

could conclude that our model exhibits homoskedasticity. The results of Breusch-Pagan 

tests show that all three models have heteroskedasticity. According to Wooldridge (2012, 

p. 271), we can fix this problem by using “heteroskedasticity-robust standard error” for 

each coefficient. Table 8 below shows the result of the regression with t-statistics (in the 

parentheses) using robust standard errors. In order to present our thesis in the most 

efficient way, from now on, we will only present the regression results with robust 

standard errors. 

After fixing the heteroskedasticity problem, the variables E.freq and G.freq turn to be 

statistically significant at the 10% level in the individual models, model (1), and model 

(3). Model (4), including the three variables, also emphasizes that E.freq and G.freq are 

statistically significant after adjusting robust standard error. We continue to check the 

multicollinearity assumption for the model (1), (3) and model (4) by using the variance 

inflation factor (VIF) (see Appendix 6). All the VIF values of the variables from model 

(1), (3) and (4) are below 10; according to Wooldridge (2012, p. 99), we conclude that 

multicollinearity is not a problem in our chosen models. Even though our models (1), (3) 

and (4) suffer from heteroskedasticity problem, the residuals of all models are nearly 

normally distributed since the Q-Q plot of the residuals is closed to the normally 

distributed lines (see Appendix 7). It is possible since the Breusch-Pagan test is a rigid 

test for the heteroskedasticity problem, the results of p-values of both models are quite 

high, especially model (3) ’s result from Breusch-Pagan test is 0.046, near to 0.05. The 

normal distribution of model (1), (3) and (4) can prove the mean of residuals in both 

models equals 0, and all our explanatory variables are exogenous. Thus, the OLS models 

we have after using “heteroskedasticity-robust standard error” could be reliable. 

Therefore, we can conclude that the environmental term frequency and governance term 

frequency both have an inverse relationship with the underpricing. It implies if a firm 

discloses more environmental or governance information in its IPO prospectus, the firm’s 

IPO is lower underpriced. In comparison with the Adjusted R2 between the two models 

(1) and (3), the E.freq variable seems to have more explanatory power than G.freq since 

model (1) has higher Adjusted R2. Moreover, we can observe that model (4) is the best 

model to explain the underpricing since it has the biggest Adjusted R2 compared to other 

models. Based on the four models (1), (2), (3) and (4), the control variables that are 

significant in all models are  Ln.age, Hightech, Ln.gross.proceed, Offer.price.revision, 

Manager.fee, Nasdaq and D.2017. Since the variable Venture is only significant in the 

model (3) and (4), we can conclude that the variable is not robust in different models. 
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TABLE 8: MULTIPLE REGRESSIONS OF THE UNDERPRICING ON THE UNWEIGHTED TERM 

FREQUENCY AND CONTROL VARIABLES  
Source: Authors’ self-construction 

 

Variables Model (1) Model (2) Model (3) Model (4) 

E.freq -0.006*   -0.007** 
 (0.003)   (0.003) 

S.freq  -0.001  0.003 
  (0.003)  (0.004) 

G.freq   -0.004* -0.006** 
   (0.002) (0.003) 

Ln.age 1.722* 1.964** 2.201** 2.094** 
 (1.020) (0.988) (1.006) (1.049) 

Hightech 8.818*** 9.412*** 8.512*** 7.745** 
 (2.925) (3.058) (2.980) (3.036) 

Venture 3.604 3.782 4.583** 4.505** 
 (2.207) (2.332) (2.239) (2.294) 

Ln.gross.proceed 4.875*** 4.734*** 5.567*** 6.172*** 
 (1.802) (1.817) (1.901) (1.901) 

Offer.price.revision 0.742*** 0.759*** 0.743*** 0.713*** 
 (0.090) (0.090) (0.090) (0.089) 

Bookrunners.rank 2.706 2.463 2.549 2.688 
 (3.119) (3.205) (3.092) (3.256) 

Manager.fee 4.121** 4.310*** 4.366*** 4.085** 
 (1.615) (1.663) (1.621) (1.654) 

Nasdaq 5.976** 6.855*** 7.438*** 6.419** 
 (2.505) (2.595) (2.499) (2.610) 

D.2015 -2.688 -2.835 -3.617 -3.744 
 (3.342) (3.378) (3.382) (3.354) 

D.2016 -1.041 -1.032 -1.186 -1.172 
 (4.206) (4.210) (4.195) (4.188) 

D.2017 -6.668** -6.947** -7.391** -7.173** 
 (3.265) (3.272) (3.267) (3.263) 

D.2018 -2.967 -2.856 -2.647 -2.638 
 (3.452) (3.432) (3.427) (3.444) 

Constant -44.105** -46.243*** -44.955*** -41.318** 
 (17.293) (17.470) (17.429) (17.771) 

R2 0.295 0.290 0.294 0.303 

Adjusted R2 0.268 0.263 0.267 0.272 

Residual Std. Error 19.573 19.644  19.586  19.526  

F Statistic 11.046***  10.776***  10.998***  9.862*** 

Note: the t-statistic (in the parentheses) are Robust standard errors; ***, ** and * denote 

significance level at 1%, 5% and 10%, respectively 
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• Weighted term frequency 

We replicate the previous process with the next set of ESG indicators, which are the 

weighted term frequency variables: E.w.freq, S.w.freq, G.w.freq  in models (5), (6), (7), 

respectively. After running regression for the individual models, model (8), which 

includes all weighted term frequencies, is conducted to emphasize the explanatory power 

of these variables. First, from the normal OLS regression of individual models, we can 

see all three weighted variables are statistically insignificant. Then, when we use 

“heteroskedasticity-robust standard error” into the model, the E.w.freq appears to be 

statistically significant at 5% level (see Table 9). We continue to further check 

assumptions for model (5) by looking at the VIF test results (see Appendix 6). Since there 

is no VIF value of the model above 10, so we conclude that model (5) fulfills the 

multicollinearity assumption. Finally, we check the normal distribution of the model’s 

residuals, since the Q-Q plots show the nearly normal-distributed of the residuals (see 

Appendix 7), we can conclude all explanatory variables are exogenous, and the OLS 

model is reliable. 

Therefore, based on model (5), we can conclude that E.w.freq variable has an inverse 

relationship with the underpricing. It means if the firms, in their IPO prospectus, write 

about the specific ESG activities that not many IPO firms in the same period have, the 

IPO of the firm would be less underpriced. At the same time, the variable G.w.freq 

becomes statistically insignificant; it implies that the difference in governance activities 

of one firm, when compared with other IPO firms, would not affect the underpricing. 

Model (8), including three variables: E.w.freq, S.w.freq, and G.w.freq, also shows that 

only E.w.freq is statistically significant to explain Underpricing, which is in line with 

previous results. We also test the VIF and the Q-Q plot for this model and conclude this 

model is also reliable. 

Compared to the first set of unweighted term frequency, we can see that E.w.freq is 

significant at 5% level; meanwhile, E.freq is significant at 10% level, which implies the 

E.w.freq could explain the variance of the underpricing level better than E.freq. 

Moreover, the control variables that are statistically significant in model (5), (6), (7) and 

(8) is the same as the previous set of models: Ln.age, Hightech, Ln.gross.proceed, 

Offer.price.revision, Manager.fee, Nasdaq and D.2017. 

 

TABLE 9: MULTIPLE REGRESSIONS OF THE UNDERPRICING ON THE WEIGHTED TERM 

FREQUENCY AND CONTROL VARIABLES 
Source: Authors’ self-construction 

 

Variables Model (5) Model (6) Model (7) Model (8) 

E.w.freq -0.151**   -0.153** 

 (0.067)   (0.069) 

S.w.freq  0.255  0.266 

  (0.195)  (0.210) 

G.w.freq   0.027 -0.162 

   (0.191) (0.222) 

Ln.age 1.868* 1.955** 1.946* 2.062** 

 (1.003) (0.996) (1.021) (1.022) 

Hightech 8.482*** 10.706*** 9.606*** 9.646*** 
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Variables Model (5) Model (6) Model (7) Model (8) 

 (2.946) (3.062) (2.925) (3.082) 

Venture 3.395 2.793 3.640* 2.504 

 (2.221) (2.280) (2.213) (2.321) 

Ln.gross.proceed 4.874*** 4.503** 4.657** 5.016*** 

 (1.812) (1.804) (1.833) (1.845) 

Offer.price.revision 0.743*** 0.754*** 0.760*** 0.734*** 

 (0.089) (0.089) (0.089) (0.089) 

Bookrunners.rank 2.835 1.982 2.411 2.222 

 (3.117) (3.196) (3.146) (3.294) 

Manager.fee 4.059** 4.123** 4.283*** 3.829** 

 (1.613) (1.676) (1.637) (1.664) 

Nasdaq 5.831** 6.127** 6.691*** 5.379** 

 (2.527) (2.499) (2.459) (2.577) 

D.2015 -2.678 -2.371 -2.682 -2.783 

 (3.352) (3.356) (3.426) (3.373) 

D.2016 -0.791 -0.685 -0.917 -0.867 

 (4.201) (4.183) (4.284) (4.258) 

D.2017 -6.505** -6.737** -6.794** -6.890** 

 (3.262) (3.255) (3.334) (3.327) 

D.2018 -2.864 -2.949 -2.803 -3.236 

 (3.424) (3.460) (3.415) (3.442) 

Constant -43.385** -46.787*** -46.400*** -42.209** 

 (17.369) (17.397) (17.717) (17.860) 

R2 0.295 0.294 0.290 0.299 

Adjusted R2 0.268 0.267 0.263 0.268 

Residual Std. Error 19.578  19.590  19.645  19.580 

F Statistic 11.028***  10.980***  10.774*** 9.685***  

Note: the t-statistic (in the parentheses) are Robust standard errors; ***, ** and * denote significance 

level at 1%, 5% and 10%, respectively 

 

 

6.3.2. Sentiment of ESG context 

The new set of the ESG indicators contains six sentiment scores, so we generate 

respectively six OLS models for six indicators: model (9) for E.neg, model (10) for 

S.G.neg, model (11) for E.pos, model (12) for G.S.pos, and model (13) for E.sent and 

model (14) for S.G.sent. When we run the Breusch-Pagan test for the model (14), it does 

not exhibit the heteroskedasticity problem, but the result shows that S.G.sent is 

insignificant. According to the results in Table 10 and Appendix 4, E.neg and E.sent are 

statistically significant even when we do not adjust the models with robust standard 

errors. We still must control other assumptions by conducting all the tests as the previous 

progress. First, all VIF values of models (9) and (13) in Appendix 6, so multicollinearity 

is not a problem in this case. Next, we check the normal distribution of the residuals from 

model (9) and model (13), respectively. We can see in Appendix 7, the distribution of 
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residuals in the model (9) and (13), especially form model (9), is nearly normal, implying 

that all explanatory variables are exogenous. So we can conclude that model (9) and (13) 

is reliable. 

Based on the results in Table 10, we can observe that the negative score and the sentiment 

score (or net positive score) of environmental context are statistically significant at the 

1% and 5% level, respectively; meanwhile, all sentiment scores of social and governance 

contents are not statistically significant. The positive tone of the environmental context 

does not have a significant effect on the underpricing variable, which could be explained 

by the good ESG activities, which the firms have fulfilled, do not affect the underpricing, 

only the negative ESG activities that the firm has to disclose would affect the IPO 

underpricing. E.neg is the variable that has the highest explanatory power out of 12 

variables. Moreover, as argued previously, since the E.neg is highly correlated with E.sent 

and E.sent equals to E.pos minus E.neg, It is possible that the explanatory power from 

E.sent is from E.neg component. This opinion is supported by the fact that the sentiment 

of environmental context is less significant than the negative tone of the environmental 

context. In this case, we consider that E.neg is the most influential factor in the overall 

tone of the document and has an inverse relationship with the variable Underpricing. 

Besides, we run the regression for model (15), including four sentiment variables: E.neg, 

S.G.neg, E.pos, S.G.pos in the model. The overall sentiment scores are excluded from the 

model since they are highly correlated with negative scores. The overall sentiment is 

calculated by taking the positive score to subtract to negative score, so it is redundant 

when using all the sentiment variables. The result from model (15) emphasizes that only 

the negative tone of environmental context affects the level of IPO Underpricing. We also 

conduct the VIF and normality test for model (15), and we can conclude that the model 

(15) is reliable. 

Compared to the previous individual models, which have ESG term frequency indicator 

is statistically significant: model (1), (3) and (5), two models: model (9) and (11), have 

higher Adjusted R2. We notice that the sentiment variables, E.neg and E.sent, better 

explain the Underpricing variables. Among 12 ESG indicators, the most powerful 

explanatory variable is E.neg since its model has the highest Adjusted R2. Besides, in line 

with the previous models,, Hightech, Ln.gross.proceed, Offer.price.revision, 

Manager.fee, Nasdaq and D.2017 are the variables that are consistently significant 

throughout the model. Ln.age appeared to be statistically insignificant in a few models. 

The variable Venture also has inconsistent effects on the level of underpricing, so we 

consider Venture and Ln.age as weak explanatory variables. 

 

TABLE 10: MULTIPLE REGRESSIONS OF THE UNDERPRICING ON THE SENTIMENT VARIABLE AND 

CONTROL VARIABLES 

Source: Authors’ self-construction 
Variables Model (9) Model (10) Model (11) Model (12) Model (13) Model (14) Model (15) 

E.neg 147.752***      153.771*** 

 (56.652)      (59.136) 

S.G.neg  98.796     -31.889 

  (227.407)     (235.679) 

E.pos   -12.096    21.852 

   (99.415)    (108.550) 

S.G.pos    31.078   -174.512 

    (403.022)   (442.174) 
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Variables Model (9) Model (10) Model (11) Model (12) Model (13) Model (14) Model (15) 

E.sent     -106.780**   

     (44.181)   

S.G.sent      -84.692  

      (216.779)  

Ln.age 1.511 2.119** 1.986** 1.968* 1.658* 2.143* 1.534 

 (0.991) (1.057) (0.990) (1.021) (0.986) (1.105) (1.125) 

Hightech 12.897*** 9.770*** 9.698*** 9.606*** 12.757*** 9.758*** 12.844*** 

 (3.252) (2.942) (3.051) (2.928) (3.333) (2.949) (3.362) 

Venture 3.209 3.426 3.684* 3.611 3.725* 3.533 3.336 

 (2.208) (2.251) (2.219) (2.267) (2.185) (2.213) (2.260) 

Ln.gross.proc

eed 
5.568*** 4.739*** 4.726*** 4.720*** 5.408*** 4.730*** 5.568*** 

 (1.932) (1.803) (1.826) (1.807) (1.988) (1.811) (1.948) 

Offer.price.re

vision 
0.735*** 0.759*** 0.760*** 0.759*** 0.746*** 0.761*** 0.739*** 

 (0.090) (0.089) (0.089) (0.090) (0.091) (0.089) (0.091) 

Bookrunners.

rank 
1.475 2.210 2.381 2.341 1.769 2.329 1.680 

 (3.070) (3.187) (3.118) (3.193) (3.063) (3.124) (3.168) 

Manager.fee 4.357** 4.209*** 4.285*** 4.261*** 4.464** 4.244*** 4.407** 

 (1.699) (1.618) (1.661) (1.647) (1.789) (1.619) (1.727) 

Nasdaq 7.431*** 6.701*** 6.771*** 6.722*** 7.678*** 6.698*** 7.364*** 

 (2.469) (2.450) (2.513) (2.456) (2.501) (2.452) (2.545) 

D.2015 -1.648 -2.488 -2.779 -2.744 -2.036 -2.598 -1.822 

 (3.328) (3.436) (3.389) (3.378) (3.343) (3.419) (3.387) 

D.2016 -1.320 -0.776 -0.997 -0.982 -1.362 -0.806 -1.374 

 (4.189) (4.238) (4.217) (4.212) (4.233) (4.253) (4.265) 

D.2017 -6.011* -6.560* -6.910** -6.860** -6.477** -6.674** -6.174* 

 (3.222) (3.365) (3.275) (3.290) (3.239) (3.319) (3.340) 

D.2018 -2.226 -2.724 -2.866 -2.847 -2.561 -2.742 -2.209 

 (3.415) (3.410) (3.448) (3.438) (3.442) (3.412) (3.405) 

Constant -59.597*** -51.328** -45.962*** -46.734*** -54.777*** -48.808** -55.024** 

 (18.794) (21.577) (17.281) (17.900) (19.665) (19.579) (23.371) 

R2 0.306 0.290 0.290 0.290 0.302 0.290 0.306 

Adjusted R2 0.280 0.263 0.263 0.263 0.275 0.263 0.274 

Residual Std. 

Error 
19.422  19.639  19.645  19.645  19.480  19.641) 19.503  

F Statistic 11.629***  10.794***  10.774***  10.773***  11.405***  10.789***  9.383***  

Note: the t-statistic (in the parentheses) are Robust standard errors; ***, ** and * denote significance 

level at 1%, 5% and 10%, respectively. 
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• Summary of the results from multiple regressions 

In the previous section, we have run regressions individually, 12 models for ESG 

indicators, and 3 models for each group of ESG indicators: unweighted term frequency, 

weighted term frequency, and sentiment scores. We choose the ESG indicators that are 

proved to have the explanatory powers to Underpricing: E.w.freq, G.freq, and E.neg, and 

conduct model (16) (see Appendix 4c). We exclude two variables, E.freq and E.sent since 

E.freq and E.w.freq are highly correlated, also is the pair E.sent and E.neg. E.w.freq and 

E.neg also are the better explanatory variable when compared to the E.freq and E.sent, 

respectively. The result of the model (16) shows that the three variables: E.w.freq, G.freq, 

and E.neg, are still statistically significant to explain IPO underpricing. The Adjusted R2 

of model (16) is highest among all models, showing that model (16) is the best model to 

explain dependent variable Underpricing. We also test model (16) for heteroskedasticity 

(Breusch-Pagan test), VIF for multicollinearity, and Q-Q plot of residuals. The results of 

these tests show that the model (16) is reliable. 

In conclusion, we have found five explanatory indicators: E.freq- environmental term 

frequency, G.freq - governance term frequency, E.w.freq-  weighted frequency of the 

environmental terms, E.neg – negative tone of environmental context and E.sent- the 

overall sentiment of environmental context, are statistically significant in the models, 

implying they have explanatory power to Underpricing variables. Other control variables 

that are robust throughout the models are, Hightech, Ln.gross.proceed, 

Offer.price.revision, Manager.fee, Nasdaq and D.2017. Ln.age and Venture are the weak 

explanatory variables, since they only appear to be statistically significant in some 

models. Bookrunners.rank, D.2015, D.2016, D.2018 are insignificant in every model. In 

order to have stronger evidence for the significance of the ESG indicators, we have tried 

the side-study using a data set that does not pre-process, i.e., without the outliers and 

missing data fixing process. The results still show the sentiment variables E.sent and 

E.neg are still strong and significant explanatory variables to underpricing; meanwhile, 

the term frequency is either insignificant or weakly significant. It is reasonable since the 

term frequencies are not so strong explanatory variables. 

The following Table 11 shows the summary results of significant explanatory variables 

during the regressions. The weak, medium, and strong significance in results denote by 

whether the explanatory variable is significant in 10%, 5%, and 1% confidence level, 

respectively, e.g., E.freq is considered to have week explanatory power; meanwhile, the 

E.neg have strong explanatory power. 
 

  



 

 64 

TABLE 11: THE OVERVIEW OF REGRESSION RESULTS  
Source: Authors’ self-construction 

 

Categories Variables Definition Results 

ESG 

indicators 

E.freq The frequency of the 

environmental terms 

Negative but weakly 

significant 

S.freq The frequency of the social terms Insignificant 

G.freq The frequency of the governance 

terms 

Negative but weakly 

significant 

E.w.freq Weighted frequency of the 

environmental terms 

Negative and 

medially significant 

S.w.freq Weighted frequency of the social 

terms 

Insignificant 

G.w.freq Weighted frequency of the 

governance terms 

Insignificant 

E.neg Negative tone of the 

environmental context 

Positive and strongly 

significant 

E.pos Positive tone of the environmental 

context 

Insignificant 

E.sent Overall sentiment of the 

environmental context 

Negative and 

medially significant 

S.G.neg Negative tone of the social and 

governance context 

Insignificant 

S.G.pos Positive tone of the social and 

governance context 

Insignificant 

S.G.sent Overall sentiment of the social and 

governance context 

Insignificant 

Control 

variables 

 

 

 

 

 

 

Ln.age Log of the firm age Positive but weakly 

significant 

Hightech Dummy variable (equals 1 if the 

firm’s industry is high technology) 

Positive and strongly 

significant 

Venture Dummy variable (equals 1 if the 

firm is venture-backed) 

Positive but weakly 

significant 

Ln.gross. 
proceed 

Log of the gross proceed of the 

IPO offer 

Positive and strongly 

significant 
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Categories Variables Definition Results 

 

 

 

 

Control 

variables 

 

 

 

 

Offer.price. 

revision 
The change in the offer price and 

the middle of the price range   

Positive and strong 

significant 

Bookrunners.rank The dummy variable (equals to 1 if 

the bookrunner ranking high) 

Insignificant 

Manager.fee The amount of manager fee as the 

percentage of gross proceed, e.g. 

underwriting service and more. 

Positive and strongly 

significant 

Nasdaq Dummy variable (equals 1 if the 

firm is listed in NASDAQ) 

Positive and strongly 

significant 

D.2015 Dummy variable (equals 1 if the 

IPO is in 2015) 

Insignificant 

D.2016 Dummy variable (equals 1 if the 

IPO is in 2016) 

Insignificant 

D.2017 Dummy variable (equals 1 if the 

IPO is in 2017) 

Positive and 

medially significant 

D.2018 Dummy variable (equals 1 if the 

IPO is in 2018) 

Insignificant 
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7.  RESULT DISCUSSION 

7.1. Discussion related to the results from textual analysis 

This study is required to assess how the pre-IPO firms commit with the ESG activities so 

that we can refer to the level of ESG of each company and continue to study further. 

However, since there is no conventional ESG score available for private firms, the only 

way is to self- construct ESG indicators. As argued previously, we decide to apply two 

textual analysis methods in this study: the term frequency and sentiment analysis. 

First, we discuss the results of the term frequency method. Since the biggest drawback of 

the method is when the ESG keywords are put out of context and gathered into a 

Document-term matrix, it is hard to trace back to identify the ESG context in the 

documents. However, based on the ESG dictionary from Baier et al. (2018), we can find 

which keywords appear in the set of IPO prospectus and refer to the actual contents. 

Regarding environmental context, the recycling and waste controlling activities seem to 

be discussed prominently throughout the document set. The keywords which represent 

the waste, pollution and emission, such as toxic, waste, pollutants, emission, greenhouse, 

carbon, dioxid3, frequently occur in the prospectuses. It means that the firms are willing 

to disclose how they handle the waste from their operations. There are additional 

keywords that occur often in prospectuses that we decide to include in the wordlist. For 

example, the keywords "biodegradable", "degradable" are added to the wordlist in order 

to depict the environmentally-friendly products. The occurrence of the two keywords 

above is not frequent throughout the set of documents so that the weighted scheme will 

rate these terms higher. The trend of using renewable resources is presented by the 

occurrence of the keywords "biofuel", "solar" and "renewable", which are mentioned in 

a few prospectuses. The concern of biodiversity in the environmental context of 

prospectuses is represented by keywords like "deforestation", "wilderness". Analyzing 

these keywords, we can conclude that few firms have serious awareness about this 

problem since it is not under the SEC requirements for prospectus disclosure. 

The social context in the IPO prospectus mainly focuses on the labor standards and 

product safety since this is the standard information that firms have to disclose. The 

access to medicine for labor, health and safety, charity and education frequently appear 

in many prospectuses. Surprisingly, the contents involving diversity, e.g. the concerns 

about gender and race discrimination, LGBT community and immigration, appear in few 

prospectuses. It means that these issues are not perceived as relevant by firms and does 

not need to be discussed in the business context. In the governance context, "Audit and 

control", "Corporate Governance", "Board Structure" is the criteria that every firm has to 

disclose under SEC regulation. There are some terms and contents that are not mentioned 

in every document, e.g. whistleblower system, bribery and corruption, political influence. 

However, the proportion of these terms in the total wordlist is too small to have an impact 

on the total governance term frequency. Using the weighted term frequency would give 

a higher rate for the keywords or contents that are more distinctive in the set of documents. 

Overall, the purpose of the social and governance contents are fulfilling the requirements 

of the IPO prospectus, presenting the law compliance of the firms. We can state that these 

types of contents are "forced to disclose". Meanwhile, the environmental contents seem 

to be more "voluntarily disclosed" compared to social and governance contents. 

Two methods of term frequency have been used in the study: the unweighted and 

weighted term frequency. The unweighted term frequency focuses on quantifying the 

information the firm discloses. Firms performing more ESG activities, tend to use more 

ESG keywords. Even in the same context, different firms will have a different level of 
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information disclosure. For example, we take two firms which disclose the information 

of emission: one discloses that it is concerned and measures the emission from its 

operations prospectus, the other states that it has the system for emission treatment. The 

latter firm would discuss more clearly its activities, therefore, the keywords in the 

emission context would occur more frequently. The weighted term frequency includes 

the measurements of (1) how prominent of ESG activities in overall firm activities are 

and (2) how distinctive the IPO activities are, in comparison with other firms. Thus, with 

two types of indicators, we can observe whether the market participants perceive only the 

quantity of ESG activities in a firm or they are also concerned about the distinctiveness 

of the activity among other IPO firms. 

The sentiment of ESG context is another application of the "bag-of-words", but it better 

measures the actual "quality" of ESG activities. One problem to take into consideration 

is that it is not possible to precisely separate social and governance. This is explained by 

the fact that the two contexts are usually discussed simultaneously in the same area of 

"law compliance". Thus, we have two types of contexts for sentiment score: 

Environmental vs. Social & Governance. The overall sentiment scores of Social & 

Governance in all the prospectus are negative, as observed in the Descriptive analysis. 

Firms still have to truthfully disclose some ESG activities that they cannot fulfill, causing 

a negative tone in ESG contexts. Meanwhile, the sentiment score of Environment is both 

negative and positive, and it could imply that there are few firms that do better than others 

in environmental activities.  

 

7.2. Discussion related to the results from multiple regressions 

7.2.1. Results in terms of ESG indicators 

In this section, we discuss the main focus of our study, which is examining the 

relationship between the ESG level of the firm and the underpricing. We generate textual 

analysis to have two types of ESG indicators: term frequency and sentiment score. 

In terms of frequency analysis, we measure the unweighted term frequency to depict the 

level of ESG disclosure. We presume that the more a firm is involved in ESG activities, 

the more ESG information the firm wants to disclose to the investors and, consequently, 

the more ESG keywords will occur in the IPO prospectus. In the first three regressions, 

we find that the variables E.freq and G.freq are both statistically significant and they have 

a negative relation with Underpricing. This implies that if firms disclose more 

information about Environment and Governance contents in the prospectus, the IPO of 

these firms will be less underpriced. The plausible explanation for the results is that 

investors are actually concerned about the information of the Environmental and 

Governance context of the firms in the prospectus. The more information firms reveal, 

the less ex-ante certainty about the firm valuation is. Therefore, in accordance with the 

Winner’s curse theory (Rock, 1986), the firms bear less underpricing in IPO 

circumstances.  

In addition, as discussed previously, the more a firm discloses about ESG, the higher ESG 

performance the firm has (Herbohn et al., 2014; Hummel & Schlick, 2016). Therefore, 

the results prove that investors perceive ESG firms as less risky, so they do not require 

more underpricing as compensation for offering higher demand since the value of the 

firm is certain. Thus, as stated in the Information revelation theory (Benveniste & Spindt, 

1989; Hanley, 1993), the underpricing of ESG firms is less compared to other firms in 

the market. However, we realize that investors seem not  to take into consideration Social 
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context in IPO prospectus since the S.freq is insignificant. It could be reasonable since 

the main focus of Social context is labor standard and product safety, which refer to “law 

compliance” and the contents seem to be the same for every firm. 

The next approach of the term frequency method employed is the weighted term 

frequency. This type of indicator not only measures the prominence of the keywords in 

the document, but it also compares the distinctiveness of the keywords in the document 

set, i.e., on the global level. In other words, if many firms write about one specific ESG 

activity, it means that the keywords depicting that activity appears in numerous 

documents. The weighted term frequency of the keywords for the activity will be reduced 

since the activity does not distinguish ESG firms from the other ones. Therefore, the 

weighted term frequency shows how the ESG activities of one firm are prominent and 

distinct from the others. We found that only E.w.freq is statistically significant to 

Underpricing; meanwhile, G.w.freq is statistically insignificant. The first thing to discuss 

is that the term frequency after weighting at the global level has a stronger significant 

level, implying that the weighted term frequency has more power to depict the variance 

of the underpricing level. This proves that the investors would highly appreciate the 

distinctive ESG activities from the firms and assess them with a higher ESG level. The 

higher a firm’s ESG level is perceived by investors, the lower the ex-ante uncertainty of 

the firm is. Thus, the Winner’s curse (Rock, 1986) suggests that the underpricing of an 

ESG firm is less compared to other non-ESG firms. According to the Information 

Revelation Theory, the information the underwriter needs to gather is less, meaning that 

there is no need to severely underprice the IPO.  

However, G.w.freq becomes insignificant, implying that the investors may not feel “less 

uncertain” when the firm has unique governance activities not possessed by the majority 

of firms. For example, a firm with the “whistleblower” system is not prominently assessed 

as less uncertain than other firms which do not have it. This implies that the firm is 

required to guarantee that its activities sufficiently comply with the law like the other 

firms. Thus, we argue that the investors are only concerned about how the firms comply 

with stockholders’ regulations, audit activities and the regular requirements of corporate 

governance. 

The second textual analysis method employed in the thesis is sentiment analysis, which 

measures how positive or negative the ESG context is. This method measures more 

directly the quality of ESG activities. When firms write about the ESG activities, they 

fulfill a positive tone; otherwise, the tone of the ESG context is considered negative. 

There are two types of context, the environmental context and social & governance 

context. The results of the regressions show that the negative tone of the environmental 

context E.neg has a strong and positive relationship with Underpricing; meanwhile, the 

overall sentiment of environmental context,  E.sent, has negatively significant results to 

Underpricing. 

To explain the phenomenon that the negative tone of the environmental context in IPO 

prospectus would increase the IPO underpricing, we relate the result to Winner’s curse 

theory. Since the investors care about the environmental issues, when they read an IPO 

prospectus from a non-environmental firm, which discloses information that they do not 

abide by environmental laws, they find the tone of this prospectus negative. It implies 

that the investors consider the non-environmental firm as risky; thus, the ex-ante 

uncertainty about the firm valuation increases. As a consequence, the firms and the 

underwriters have to underprice the IPO to generate more demand. The overall sentiment 

score of the environmental context is significant and has a positive relationship with the 

underpricing level. However, we have discussed that since E.pos, the measurement of 
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positive tone in environmental context, is insignificant, it seems the negative tone has a 

big influence on the result of overall scores. Since the positive tone of environmental 

context is insignificant, it implies that the investors are more sensitive to negative 

information than positive information. The results show that investors are more interested 

in the environmental activities that firms have not fulfilled. Since investors do not easily 

pay attention to the positive news, it means that the investors are aware of the “green-

wash” statement of the non-environmental firms and would not be persuaded by just a 

good statement in the prospectus. 

On the other hand, the social & governance context seems not to have any explanatory 

power. We argue that the tone of this context does not change from firms to firms since 

the context is about law compliance in the future, when firms go public. It seems that 

every prospectus has a negative tone in the discussion about the social & governance 

context since there are many  regulations that firms do not comply with. 

In comparison with the term frequency, we conclude that the negative tone of the 

environmental context in the prospectus has more explanatory power to underpricing than 

environment term frequency. The result shows strong evidence that in order to assess the 

“ex-ante uncertainty” of the firm, the investors take more into consideration the quality 

of environmental activity rather than the quantity of environmental information. We also 

discuss that a firm that does not engage in environmental activities prefers to hide this 

from the prospectus but at the same time, some information is still “forced to be 

disclosed” by institutions. The investors are very sensitive to the negative tone since, if 

the basic environmental activities are not accomplished, they will perceive more ex-ante 

uncertainty of the firm. Moreover, it also means that the company is very risky since it is 

easier for it to be involved in lawsuits or to be put under the government’s supervision if 

it does not fulfill environmental laws. The underwriters and issuers would underprice 

their stock to reduce the litigation cost, according to Legal Liability theory (Hughes and 

Thakor, 1992). On the other hand, a firm that commits to environmental activities, not 

only reveals detailed information in the prospectus, but also exposes some distinctive 

environmental activities that other firms do not possess. Therefore, the investors would 

rate this firm as less risky, less ex-ante uncertain, and less underpriced. 

In conclusion, we found that the investors would be attracted by two types of contexts in 

terms of ESG: environment and governance. Regarding governance context, the investors 

assess the firm’s ex-ante uncertainty in terms of how much the firm discloses the 

governance activities as they are “forced to be disclosed”. If the firms could provide 

sufficient information as other firms, the less ex-ante uncertainty of the firm would 

decrease the underpricing. It means that the investors would consider the level of 

transparency in a governance context. Meanwhile, investors seem to be more concerned 

about the environmental context in terms of the quality of the activities. The investors 

severely underprice the IPO of non-environmental firms, which cannot accomplish the 

environmental activities that they are forced to disclose. Environmental activities could 

be used as a means to guarantee that firms are less risky and that they do not become 

involved in lawsuits in the future. The level of underpricing is less severe than for non-

environmental firms. Investors appreciate firms having environmental contents that are 

prominent compared to other topics in the prospectus, but also environmental activities 

that are different from other firms. It implies that, in investors’ view, the characteristic of 

being environmentally-concerned would be a sign of a less risky firm so the level of 

underpricing is lower compared to other companies. Overall, we can see that the  market 

is concerned about the firms’ environmental and governance activities in the IPO context.  
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7.2.2. Results in terms of control variables 

After the analysis of the effects of ESG indicators on underpricing, we also need to 

discuss the results of the control variables used in multiple regressions. Since we select 

the variables based on the previous literature, it is important to analyze if the results of 

the control variables of multiple regressions are still coherent with IPO underpricing 

theories. We have classified the control variables into three groups: (1) the firm 

characteristics, (2) the offer characteristics, and (3) market characteristics. 

The first group of variables contains Ln.age, Hightech, and Venture. We find that the 

variable Ln.age has a weakly positive relationship (at 10% confidence level) with 

Underpricing in almost every model, which implies that older firms have a higher 

underpricing level. The result is contrasted by previous studies, e.g., Ritter, 1984, 

Loughran and Ritter (2004), stating that an aged firm is considered less risky and having 

less ex-ante uncertainty since it has more historical information for firm valuation. Based 

on Rock (1986)’s model, older firms should be less underpriced. However, we discuss 

the reasons for our results based on different theories of underpricing. The possible 

explanation is that the investors’ perception of the IPOs of old firms has changed. 

Investors have learned that the older IPOs are less underpriced; it means that they have 

fewer profits from investing in them. Underwriters underprice the IPOs in order to 

increase the investors’ demand, and also to compensate the investors for revealing other 

“good information”, This goes in accordance with Information revelation theory 

(Benveniste & Spindt, 1989; Hanley, 1993). Besides, an old firm is also considered as a 

big firm has gathered many assets operating for a long period. According to the Signaling 

model (Allen & Faulhaber, 1989), an old firm wants to signal its true value for the 

seasonal offering later, given that it has a long term strategy. 

Dummy variable Venture is found to have a weak positive relation with Underpricing. 

The result is in line with previous studies, e.g. Bradley and Jordan (2002), Loughran and 

Ritter (2004), showing that the venture-backed firms have higher underpricing compared 

to non-venture-backed firms. The result provides the empirical evidence for Bradley and 

Jordan (2002)’s argument that venture capitalists usually choose firms from more risky 

industries. Moreover, based on Rock (1986)’s model, the higher the uncertainty of a firm 

valuation, the more severe the firm’s underpricing is. At the same time, it denies the 

“certification role” hypothesis from Megginson and Weiss (1991) that the venture-back 

valuation is guaranteed by the venture capitalists. 

The results from regressions show that the Hightech variable is a strong and robust 

explanatory variable to Underpricing, suggesting that the high-tech companies have 

higher underpricing compared to other firms. High-tech is considered to be riskier than 

other industries, so the ex-ante uncertainty of the high-tech firm valuation is higher. It 

means the underpricing of this type of firm is higher, according to Winner’s curse theory. 

The result also proves the “Legal Liability” theory (Hughes and Thakor, 1992) which 

states that high-tech firms choose to underprice as a tool to avoid future lawsuits, to 

reduce the litigation cost (Lowry & Shu, 2002). 

The next group of the control variables: Ln.gross.proceed, Offer.price.revision, 

Bookrunners.rank and  Manager.rank depict the offer characteristics. The variables in 

this group are shown to be strong explanatory variables to Underpricing, except the 

Bookrunners.rank variable which is statistically insignificant. The results from 

regressions prove that Ln.gross.proceed has a negative relation with Underpricing, 

confirming the study from Michaely and Shaw (1994). Meanwhile, the results also reject 

papers like Beatty & Ritter, 1986 and Carter et al., 1998, claiming that bigger gross 
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proceeds of an IPO would decrease the ex-ante uncertainty of a firm, since only the big 

and well-established firms would have high offers. To explain our results, we use the 

Signaling hypothesis (Allen & Faulhaber, 1989) stating that the firm with a bigger offer 

size needs to send the signal to the market, so it can better assess itself as a high-quality 

firm. Thus, it will attract more investors in the IPO by underpricing its stock. On the other 

hand, we see that a bigger offer size requires more investors to buy the stock and have a 

better dispersion of the stocks. It requires the underwriters to give more compensation to 

their investors by underpricing the stock, based on the Information revelation theory 

(Benveniste & Spindt, 1989; Hanley, 1993). 

Offer.price.revision is observed to have a strong and positive relationship with the level 

of underpricing and this also provides the empirical evidence for the “partial adjustment 

phenomenon” mentioned in Benveniste and Spindt (1989), Hanley (1993). It means that 

when the underwriters gather information from the investors, they have to pay the cost to 

compensate the investors who provide good information. The better this learning process 

is, the higher the offer price revision is, leading to a higher underpricing required by 

investors. Meanwhile, Bookrunners.rank is observed to be statistically insignificant in 

every regression. It implies that the statement from Loughran and Ritter (2004) is true, 

that firms choose the prestigious underwriters for analyst coverage and they are willing 

to underprice their stock for this intention. The results reject the argument from Carter 

and Manaster (1990) and Carter et al. (1998) that underwriter ranking is used as the 

certification for the low-risk characteristic of a firm. Finally, the Manager.fee or gross 

spread is shown to be a strong explanatory variable and has a positive relationship with 

Underpricing. Our results prove that the gross spread is a proxy for the uncertainty of the 

firm valuation since the underwriters need to gather more information from informed 

investors, so the cost for the underwriting service is higher. The results also give evidence 

for the statement of Cliff and Denis (2004), Loughran and Ritter (2004) that the current 

priority from the firms is analyst coverage. The issuers do not mind the underpricing if 

they can achieve this priority. 

The last group of underpricing variables, including Nasdaq and the year dummy 

variables, represent the market characteristics. Nasdaq is a positively significant variable 

to Underpricing, meaning that the firms listed in Nasdaq are usually more underpriced 

than firms listed on another marketplace. When a stock is listed on Nasdaq, generally 

from young, small, high-tech companies, it is easy to create hype for it. Since a severe 

IPO underpricing trend is observed in the listing market, investors would expect the price 

of the stocks on the first closing day to be higher, creating the Cascades or herd behaviors 

(Welch, 1992). Nasdaq is riskier than NYSE, so the investors require a higher initial 

return on the first day. Thus, we argue that the investors’ behavior in the listing market 

affects the level of underpricing. We also include the year dummy variables, to observe 

the “hot market” issue (Ritter, 1984) in our study period. The results show that the market 

in 2017 seems to be “colder” than other years since D.2017 is the only variable found 

statistically significant and it has a negative relation with Underpricing. 

Overall, all of our control variables could be explained by the theories of IPO 

underpricing discussed previously. We could relate the results of control variables to 

theoretical and empirical studies, except Ln.age that needs further studies on the change 

of the impact on underpricing. We argue that the perception of the market in ex-ante 

uncertainty associated with the firm age could be changed. It is not strange since 

Bookrunners.rank and Venture are also examples of IPO underpricing in different periods 

that would change the results.  
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8.  CONCLUSION 

8.1. Conclusion 

The research question in this thesis is whether the ESG level of a firm affects its IPO 

underpricing. To conduct the study, we provide self-constructing ESG indicators for pre-

IPO firms by using two textual analysis methods: term frequency and sentiment analysis. 

We argue that if firms carry on activities concerning ESG, they are willing to discuss 

these activities prominently in the IPO prospectus. Thus, ESG keywords frequently occur 

in ESG contexts. Then, we apply the weighting scheme in the term frequency by adding 

the "inverse document frequency" component into the calculation. Our purpose in 

applying this method is to assess the importance of keywords both inside the document, 

i.e. in the "local" level, and in the document set, i.e. the "global" level. The keywords 

need to be notable in the document, and if a keyword appears in every document, it does 

not have discrimination power to assess which prospectus present more ESG contents 

inside. It means that the weighted term frequency considers the prominence of the ESG a 

activity in a prospectus and also its distinctiveness when comparing to the other ones. 

Moreover, we apply sentiment analysis to measure how "positive" and "negative" the 

ESG contents are in the prospectus, revealing more about the quality of the ESG activities. 

To study the effect of ESG indicators and the level of underpricing, we conduct the 

multiple regressions for each indicator, including the control variables. There are 5 out of 

12 indicators that are statistically significant to explain the Underpricing variables: the 

unweighted term frequency of social and environment keywords (E.freq and G.freq), the 

weighted term frequency of environment keywords (E.w.freq), the negative tone and total 

sentiment of environment-related context (E.neg and E.sent). The first finding is that none 

of the variables related to social criteria is statistically significant, meaning that investors 

may not consider the social characteristics of the firms in their decision to invest in a 

company's IPO. However, we can observe that firms disclose more information about the 

governance context in the prospectus so that investors perceive less ex-ante uncertainty 

regarding the firm's valuation. According to Winner's curse theory (Rock, 1986), the IPO 

underpricing of a firm is less than the one of other firms which do not discuss the 

governance issue in detail. Finding that only the governance unweighted term frequency 

is statistically significant, it means that the firms are only required to have sufficient 

disclosure or transparency about governance contents in terms of law and regulation 

compliance in order to guarantee the firm's valuation. 

Investors' concern about environmental issues in the IPO context is expressed in a more 

sophisticated way. We can observe that the more disclosure in environmental information 

in the firm's prospectus, the less underpriced the firm's IPO is, based on the result of 

environmental term frequency (E.freq). However, the weighted term frequency of 

environmental keywords (E.w.freq) has more explanatory power to underpricing than the 

unweighted one, meaning that investors better perceive the sustainable companies 

compared to other firms. In other words, if a firm has disclosed sufficient environmental 

information and has discussed them in the prospectus, the investors believe that these 

firms are more sustainable and less risky. Therefore, the valuation of the firms is less 

uncertain, leading the firm's IPO to be less underpriced, in accordance with the Winner's 

curse theory (Rock, 1986). 

Besides, we find that the negative tone and overall sentiment of the environmental context 

in the prospectus affect the underpricing. It means that investors are more sensitive to 

negative information than positive information. To explain these results, we argue that 

the firms do not disclose the type of information that could constitute a disadvantage for 
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them unless they have to comply with the SEC's requirements. The negative information 

in the IPO prospectus is the evidence that the firm is non-environmental. Therefore, the 

negative tone in prospectus increases the investor's ex-ante uncertainty of the firm value 

and causes severe underpricing for the IPO. The more risky firms are, the more litigation 

costs the investors face in the future. According to Legal liability theory (Hughes & 

Thakor, 1992), this makes the underwriters and issuers underprice their stocks. 

In summary, we can answer our research question saying that some of a firm’s ESG 

factors do affect its IPO underpricing. On the one hand, investors are only partly 

interested in transparency in the governance context and they are not concerned with the 

social activities of the firms. Nevertheless, investors take into more serious consideration 

the quality of environmental activities. A firm needs to have prominent and distinctive 

environmental activities compared to the other firms to get a high appreciation from 

investors. Most of all, they are sensitive to the negative tone of the environmental context 

in the prospectus. We also argue that the other participants of the IPO deals, issuers and 

underwriters, perceive all non- environmentally sustainable firms as risky and, as a 

consequence, they underprice their stocks to reduce the future litigation cost. Therefore, 

environmental activities are considered as low-risk characteristics of a firm. 

 

8.2. Research implication 

8.2.1. Theoretical contribution 

Our study is a combination of two topics: underpricing, which is a long-established topic 

of corporate finance and ESG, which is a new and trending topic. The number of studies 

about the relationship between ESG and IPO, especially with a focus on underpricing, is 

limited, and our study has partly filled this research gap. The first obstacle the researchers 

have to overcome when studying ESG aspects of private firms is that there are not 

conventional ESG ratings available. Therefore, we propose a new approach, measuring 

the ESG characteristic of the firms by applying textual analysis to IPO prospectuses. We 

also successfully apply two textual analysis techniques: the term frequency of ESG 

keywords and sentiment score for ESG context. The thesis have both contributed to the 

IPO and underpricing literature that the market perceive some perspectives of ESG 

criteria in IPO context. To be specific, the results suggest that ESG characteristics of the 

firms should be considered as determinants of IPO underpricing. Additionally, the results 

provide the evidence of integrating ESG in business by the market. However, the social 

and governance criteria should be better considered throughout the IPO assessment by 

investors.   

Regarding IPO underpricing, we have used and explained some control variables 

commonly mentioned in the previous literature. We provide the empirical evidence that 

some explanatory variables may have changed the effect of underpricing over time, for 

example, Ln.age, Bookrunners.rank and Venture. We prove that some control variables 

that are robust in our regressions such as Hightech, Ln.gross.proceed, 

Offer.price.revision, Manager.fee, Nasdaq have explanatory power to the IPO 

underpricing, providing the empirical results to the underpricing theories. 

Moreover, our study also contributes to the empirical evidence that the market does care 

about ESG criteria, especially in IPO context. We have proved that investors seriously 

consider the quality of a firm's environmental activities in their IPO investment. This 

implies that sustainable investment is observed in real-life situations. The environmental 
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characteristics of a firm are perceived by all the market participants in IPO deals: 

investors, underwriters and issuers as the low-risk characteristics. 

 

8.2.2. Managerial contribution 

Our study not only answers the research question of whether ESG factors of a firm affect 

IPO underpricing, but the results also allow to answer a broader question: "Does the 

market perceive the environmental, social and governance issues in specific context, such 

as IPO?". We found evidence that in the IPO context, the market participants consider the 

environmental activities of the firms carefully. Since the investors are sensitive to the 

negative tone in the prospectus, this would encourage the pre-IPO firms to meet the 

environmental standards. In order to be more innovative to investors' eyes, they need to 

be innovative in developing distinctive environmental activities compared to other private 

firms to be more attractive to the investors' eyes. 

On the other hand, the firm's social and governance aspects do not attract the market's 

interests, as the environmental criterion does. The investors take account of the sufficient 

disclosure of the governance activities. It is even worse when social activities of the firms 

are not appropriately considered by any market players. This indicates that the market 

should pay more attention to social and governance criteria. It is also necessary to have 

more requirements for the firms to disclose social and governance activities separately 

and transparently in the IPO prospectus. Since the market is aware of ESG, it encourages 

the pre-IPO firms to have sustainable reports even if they are private firms. Sustainable 

activities are the sign of the firms' low-risk characteristics which are highly appreciated 

and considered by investors when investing in an IPO. Moreover, the professional 

organizations of ESG rating, such as RobecoSAM and Sustainalytics, need to generate 

the ESG scores for private firms to increase their duties regarding ESG activities. 

 

8.2.3. Social and ethical aspects 

During our study process, we always take into consideration the social and ethical aspects. 

The underpricing information in our study is taken from the Eikon and the Jay Ritter’s 

database (https://site.warrington.ufl.edu/ ritter/ipo-data/). The IPO prospectuses are retrieved 

by the EDGAR (Electronic Data Gathering, Analysis, and Retrieval system) controlled by 

SEC. Thus, the data source is legit and reliable and many other studies in the underpricing 

field use these data sources as well. Moreover, the study is not harmful for the firms and does 

not include any private information taken without firms’ consent. 

The social impact of the thesis is clear given that one of the main topics is ESG. We aim to 

encourage private firms to be more sensitive to ESG issues since having sustainable reports 

before going public gives them a competitive advantage. Finally, we are aware of the 

possibilities of the misinterpretation of our study. Since we have found that investors are 

mainly concerned about environmental and governance issues in prospectuses, we do not 

encourage firms to falsely report their activities because it is unethical. The firms face legal 

liabilities and can be banned from going public if false statements are recognized by 

authorities. Even if firms make it through, they will face future lawsuits from the investors 

for their fraud. 

On the other hand, we found that the social activities do not attract the attention of investors 

in the IPO context. This does not mean that the firms do not have the responsibility for our 

society. Our study only focuses on a specific time of the firm’s life-cycle, so some 

characteristics are more prominent than others. The social activities are necessary for the 

longevity and the development of the firms. 
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8.2.4. Limitations 

We acknowledge the limitations of our study and take careful consideration of how we 

can reduce the effect of limitations on our results. The first obstacle of the study is to 

generate the ESG score for pre-IPO firms, i.e. when they are still private and do not 

disclose the ESG information. As argued previously, we rely on a reliable data source 

which is the IPO prospectus. However, the market could take information about the 

private firms from many data resources, e.g. from the news and other market participants’ 

private information. Thus, our choice of data source could be insufficient. 

Secondly, we are aware of the limitations of our textual analysis methods. We are able to 

apply some methods of text mining, including term frequency and sentiment analysis, 

which still have several drawbacks. Both methods are different approaches of the “bag-

of-words” method, which consists in taking the words out of its context, underestimating 

the multidimensional characteristic of the document (Loughran and McDonald, 2016). 

For example, the ESG keywords used in the thesis could have a different meaning in 

different contexts that we do not take into consideration. The sentiment dictionary 

application is limited because we used the LM dictionary (Loughran and McDonald, 

2011), since other sentiment dictionaries for the specific ESG context are not available. 

During the sentiment analysis, we cannot separate the social and governance context, this 

could possibly affect the results of the sentiment scores of these two criteria. 

The third limitation of the thesis is our data sample. Since we depend on the IPO 

prospectuses retrieved from the EDGAR database, the insufficiency of the data is out of 

our control. When we gather data for control variables from the Eikon database, there is 

missing data and we decide to impute the data to retain the sample size. Since there is no 

perfect solution for the missing data, we argue that imputation is the better way to solve 

this issue. We also run the side regressions to see if the ESG indicators still keep the 

explanatory power when we use the non-processing data and the results still keep their 

meanings. 

Finally, even though we carefully consider the control variables used in the regressions, 

the variable selection is limited. There are some factors affecting underpricing we cannot 

take into consideration in our study. Moreover, we are also concerned about the model 

chosen in the regression models. We did not take into account the non-linear relationship 

of the explanatory variables. However, based on the underpricing theories and other 

empirical studies, there is strong evidence that our model is performed in the correct 

forms. 

 

8.3. Further research 

Our study purpose is to investigate the effect of ESG factors on the IPO underpricing. We 

recommend future research by replicating the studies in terms of changing the sample, 

for example, conducting the study for other geographical areas to compare whether, in 

different countries, the markets perceive the ESG criteria in different ways. To continue 

this research idea, future studies could explain why there is a difference between 

countries, for example, in the U.S. we found that investors are concerned about the 

environmental and governance activities of a firm in the IPO context; meanwhile, 

Bollazzi & Risalvato (2017) conclude that in the Italian market, ESG factors do not affect 

IPO underpricing. The reason may be found in the policies and the transparency of the 

private firms’ data. Another direction for further studies is to find the reason why 

investors emphasize the environmental aspect more than the social and governance ones 
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in the U.S. market. Besides, the longitudinal studies of the ESG effect on IPO 

underpricing would be helpful to observe the trend throughout the long periods, whether 

the market has changed its perception of ESG factors or not. Future studies of textual 

analysis conducted on IPO prospectuses are also open. Regarding the underpricing 

research, we believe it is necessary to have a longitudinal study of how the underpricing 

has changed throughout the year, i.e. why some variables no longer keep their explanatory 

power or change the relationship with IPO underpricing. 

 

8.4. Truth criteria in research 

During the research process, we always consider the truth criteria of our study following 

four criteria: reliability, replicability, validity and generalizability (Bryman, 2012, p. 46). 

First, in order to guarantee the reliability of the thesis, we refer to many previous studies 

when choosing the appropriate control variables, adapting the underpricing theories to 

explain the effect of variables to IPO underpricing. The choice of textual analysis is also 

discussed in detail in the thesis since we have considered the advantages and 

disadvantages of the methods. The reliability of textual analysis is proven in many 

previous studies as well. The IPO prospectuses are retrieved from EDGAR and IPO data 

is taken from the Eikon DataStream; all are trustworthy resources. We conduct textual 

analysis and multiple regressions with R programming language, which is highly 

creditable for data analysts. We have double-checked the coding in the program to 

guarantee the absence of errors from the coders. We also provide the results from multiple 

regressions in the thesis Appendix to give strong evidence of the reliability of our 

research. Then, we take into consideration the next criterion, replicability. Since our study 

applies the textual analysis on the IPO prospectuses, the replicability of ESG indicators 

is guaranteed. The processes of textual analysis and multiple regression are illustrated in 

detail for other researchers who want to replicate our study. We are willing to share the 

raw data of the IPO prospectus and the IPO data of underpricing and control variables to 

everyone interested in our study. 

The next criterion is validity and according to Bryman (2012, p. 47-48), there are several 

requirements of validity that the thesis needs to fulfill. First, the measurement validity 

requires our variables to represent the concepts that the study needs to approach. The 

textual analysis is accepted by economic researchers and applied in different topics. The 

ESG indicators of term frequency and sentiment scores allow us to measure, respectively, 

the ESG disclosure and sentiment of ESG context. The internal validity is related to the 

requirement for the causality relationship between the explanatory variable and the 

dependent variable (Bryman, 2012, p. 47). We have chosen the control variables that are 

proven to have the explanatory power for underpricing variables. In the multiple 

regression analysis, we strictly test the assumptions to prove that ESG indicators have 

causality with the dependent variable, namely, VIF, Breusch-Pagan tests. External 

validity, also known as the generalizability of the research, is the last criteria we want to 

mention. It requires our research to be “generalized beyond the specific research context” 

(Bryman, 2012, p. 47). Since our study is conducted in the U.S market in a specific period, 

the generalizability could be limited. Therefore, the interpretation of our study should be 

mentioned with geographical and time delimitations.  
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Appendix  

Appendix 1: ESG dictionary used in the thesis and the actual terms occurring in the IPO prospectuses 

Topic  
ESG terms classified into various contents  

(Baier et al. ,2018) 

ESG terms appears in the IPO prospectuses 

(Author’s self-construction based on Baier et al. (2018)) 

Environ- 

ment  

• Environmental general context:  clean, environmental, 

epa, sustainability 

• Climate Change: climate, warming 

• Biofuels: biofuels, biofuel 

• Climate change strategy: green, renewable, solar, 

stewardship, wind 

• Emissions management and reporting:  emission, 

emissions, ghg, ghgs, greenhouse, atmosphere, emit 

• Ecosystem Service: agriculture, deforestation, pesticide, 

pesticides, wetlands 

• Access to land: zoning 

• Biodiversity management: biodiversity, species, 

wilderness, wildlife 

• Water resource: freshwater, groundwater, water 

• Environmental Management: cleaner, cleanup, coal, 

contamination, fossil, resource 

• Pollution control: air, carbon, nitrogen, pollution, 

superfund 

• Waste and recycling: biphenyls, hazardous, householding, 

pollutants, printing, recycling, toxic, waste, wastes, weee, 

recycle 

* The terms added by the thesis’s authors: ecological, 

environment, environmentalist, environmentalists, ecosystem, 

• Environmental general context:  environment, 

environmental, preserve, preservation, sustainability, epa, 

environmentalists  

• Climate Change: warming, ozone  

• Biofuels: biofuel, biofuels 

• Climate change strategy: stewardship, green, solar, 

renewable,  

• Emissions management and reporting:  emission, 

emissions, greenhouse, atmosphere, ghg, emit, ghgs 

• Ecosystem Service: agriculture, agricultural, ecosystem, 

ecological, pesticides, pesticide wetlands, forests, wilderness, 

deforestation,  

• Access to land: zoning 

• Biodiversity management: forest, plants, species, wildlife, 

biodiversity 

• Water resource: water, groundwater, wastewater, 

freshwater 

• Environmental Management: contamination, resource, 

clean, cleanup, coal, cleaner, fossil 

• Pollution control: air, carbon, dioxide, pollution, nitrogen, 

superfund 



 

 x 

Topic  
ESG terms classified into various contents  

(Baier et al. ,2018) 

ESG terms appears in the IPO prospectuses 

(Author’s self-construction based on Baier et al. (2018)) 

ozone, preservation, preserve, biofuel, co2, dioxide, 

agricultural, rainforest, rainforests, forest, forests, degradable, 

biodegradable, plastic, eco-conception, plant, plants, energy, 

sludge, toxicity, wastewater 

• Waste and recycling: hazardous, printing, toxic, waste, 

pollutants, wastes, toxicity, plastic, recycle, recycling, 

biodegradable, degradable, biphenyls, weee, sludge,  

Social  • Social general context: citizen, citizens, csr, disabilities, 

disability, disabled, human, nations, social, veteran, 

veterans, vulnerable 

• Public Health: children, epidemic, health, healthy, ill, 

illness, pandemic 

• Access to medicine: childbirth, drug, medicaid, medicare, 

medicine, medicines 

• HIV and AIDS: hiv 

• Nutrition: alcohol, drinking 

• Product safety:  bugs, conformance, defects, fda, 

inspection, inspections, minerals, standardization, warranty 

• Human Rights: dignity, discriminate, discriminated, 

discriminating, discrimination, equality, freedom, humanity, 

nondiscrimination, sexual 

• Community relations: communities, community 

• Privacy and free expression: expression, marriage, privacy 

• Security: peace 

• Labor Standards: bargaining, eeo, fairness, fla, 

harassment, injury, labor, overtime, sick, wage, wages, 

workplace 

• Diversity: bisexual, diversity, ethnic, ethnically, ethnicities, 

ethnicity, female, females, gay, gays, gender, genders, 

homosexual, immigration, lesbian, lesbians, lgbt, minorities, 

• Social general context: citizen, citizens, disability, disabled, 

human, epidemic,  veteran, veterans, vulnerable, csr, 

disabilities, nations,  

• Public Health: health, illness, children, epidemic, pandemic, 

ill 

• Access to medicine: drug, medicaid, medicare, medicine, 

medicines, childbirth,   

• HIV and AIDS: aids, hiv 

• Nutrition: alcohol, drinking 

• Product safety:  defects, fda, inspection, inspections, 

standardization, warranty, safely, conformance, minerals, 

bugs 

• Human Rights: freedom, humanity, discriminate, 

discriminating, discrimination, sexual, equality, dignity, 

discriminated 

• Community relations: community, communities,  

• Privacy and free expression: expression, privacy, marriage,  

• Security: peace 

• Labor Standards: bargaining, injury, labor, overtime, 

workplace, fairness, wage, wages, harassment, sick,  

• Diversity: immigration, diversity, minority, race, religion, 

ethnicity, women, gender, female, sex, females, 
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Topic  
ESG terms classified into various contents  

(Baier et al. ,2018) 

ESG terms appears in the IPO prospectuses 

(Author’s self-construction based on Baier et al. (2018)) 

minority, race, racial, religion, religious, sex, transgender, 

woman, women 

• Health and safety: occupational, safe, safely, safety 

• ILO core conventions: ilo, labour 

• Supply chain labor standards: eicc 

• Society: endowment, endowments, people, philanthropic, 

philanthropy, socially, societal, society, welfare 

• Charity: charitable, charities, charity, donate, donated, 

donates, donating, donation, donations, donors, foundation, 

foundations, gift, gifts, nonprofit, poverty 

• Education: courses, educate, educated, educates, educating, 

education, educational, learning, mentoring, scholarships, 

teach, teacher, teachers, teaching, training 

• Employment: employ, employment, headcount, hire, hired, 

hires, hiring, staffing, unemployment 

nondiscrimination, ethnic, racial, indigenous, ethnicities, 

genders, lgbt, minorities, religious, gay 

• Health and safety: safe, safety, occupational,  

• ILO core conventions: labour, ilo 

• Supply chain labor standards: eicc 

• Society: people, societal, society, welfare, endowment, 

philanthropic, philanthropy,  socially,  

• Charity: foundation, gift, gifts, charitable, foundations, 

nonprofit, donors, , donate, donation, donations, poverty, 

charity, charities, donated, donating,  

• Education: educate, educated, educates, educating, 

education, educational, teaching, training, learning, teachers, 

courses, scholarships 

• Employment: employ, employment, headcount, hiring, 

unemployment, hires, staffing, mentoring, teacher,  

Governance 

 

• Governance general topic: align, aligned, aligning, 

alignment, aligns, bylaw, bylaws, charter, charters, culture, 

death, duly, parents, independent 

• Corporate Governance: compliance, conduct, conformity, 

governance, misconduct, parachute, parachutes, perquisites, 

plane, planes, poison, retirement 

• Audit and control: approval, approvals, approve, approved, 

approves, approving, assess, assessed, assesses, assessing, 

assessment, assessments, audit, audited, auditing, auditor, 

auditors, audits, control, controls, coso, detect, detected, 

detecting, detection, evaluate, evaluated, evaluates, 

evaluating, evaluation, evaluations, examination, 

• Governance general topic: align, aligned, aligns, aligning, 

bylaw, bylaws, charter, death, independent, culture, 

alignment, charters, parents. 

• Corporate Governance: compliance, conduct, conformity, 

duly, governance, misconduct, parachute, plane, planes, 

perquisites, parachutes, poison 

• Audit and control: approval, approvals, approve, approves, 

approving, assess, assessed, assesses, assessing, assessment, 

assessments, audit, audited, auditing, auditor, auditors, 

audits, control, controls, detect, detection, , evaluate, 

evaluated, evaluates, evaluating, evaluation, evaluations, 

examination, examinations, examine, examined, examines, 
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Topic  
ESG terms classified into various contents  

(Baier et al. ,2018) 

ESG terms appears in the IPO prospectuses 

(Author’s self-construction based on Baier et al. (2018)) 

examinations, examine, examined, examines, examining, 

irs, oversee, overseeing, oversees, oversight, review, 

reviewed, reviewing, reviews, rotation, test, tested, testing, 

tests, treadway 

• Board Structure: backgrounds, independence, leadership, 

nomination, nominations, nominee, nominees, perspectives, 

qualifications, refreshment, skill, skills, succession, tenure, 

vacancies, vacancy 

• Remuneration: appreciation, award, awarded, awarding, 

awards, bonus, bonuses, cd, compensate, compensated, 

compensates, compensating, compensation, eip, iso, isos, 

payout, payouts, pension, prsu, prsus, recoupment, 

remuneration, reward, rewarding, rewards, rsu, rsus, 

salaries, salary, severance, vest, vested, vesting, vests 

• Shareholder rights: ballot, ballots, cast, consent, elect, 

elected, electing, election, elections, elects, nominate, 

nominated, plurality, proponent, proponents, proposal, 

proposals, proxies, quorum, vote, voted, votes, voting 

• Transparency: brother, clicking, conflict, conflicts, family, 

grandchildren, grandparent, grandparents, inform, insider, 

insiders, inspector, inspectors, interlocks, nephews, nieces, 

posting, relatives, siblings, sister, son, spousal, spouse, 

spouses, stepchildren, stepparents, transparency, transparent, 

visit, visiting, visits, webpage, website 

• Talent: attract, attracting, attracts, incentive, incentives, 

interview, interviews, motivate, motivated, motivates, 

motivating, motivation, recruit, recruiting, recruitment, 

examining, irs, oversee, oversees, overseeing, oversight, 

review, reviewed, reviewing, reviews, rotation, test, tested, 

testing, tests, detected, detecting, coso, treadway 

 

 

• Board Structure: independence, leadership, qualifications, 

skills, succession, vacancies, nominee, nominees, tenure, 

vacancy, nomination, backgrounds, perspectives, 

refreshment,  

• Remuneration: appreciation, award, awarded, awarding, 

awards, bonus, bonuses, compensated, compensating, 

compensation, compensates, iso, payout, payouts, pension, 

remuneration, reward, salaries, salary, severance, vest, 

vested, vesting, vests, isos, rewards, rsu, rsus, rewarding, 

recoupment, eip, prsu, prsus 

• Shareholder rights: cast, consent, elect, elected, election, 

proposal, proposals, quorum, vote, votes, voting, electing, 

elections, proxies, voted, skill, plurality, proponent, 

proponents, ballot,  

• Transparency: family, inform, insider, insiders, interlocks, 

transparency, visit, visits, website, brother, conflict, conflicts, 

inspector, son, spouse, posting, clicking, transparent, 

inspectors, visiting, siblings, sister, spousal, spouses, 

webpage, relatives, grandchildren, grandparents, 

grandparent, ballots.  

• Talent: attract, attracting, incentive, incentives, motivate, 

motivates, motivating, motivation, recruit, recruiting, retain, 

retainer, retaining, retention, talented, talent, talents, 
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Topic  
ESG terms classified into various contents  

(Baier et al. ,2018) 

ESG terms appears in the IPO prospectuses 

(Author’s self-construction based on Baier et al. (2018)) 

retain, retainer, retainers, retaining, retention, talent, 

talented, talents 

• Business Ethics: cobc, ethic, ethical, ethically, ethics, 

honesty 

• Bribery and corruption: bribery, corrupt, corruption, 

crimes, embezzlement 

• Political influence: grassroots, influence, influences, 

influencing, lobbied, lobbies, lobby, lobbying, lobbyist, 

lobbyists 

• Whistle-blowing system: whistleblower 

• Sustainability Management and Reporting: announce, 

announced, announcement, announcements, announces, 

announcing, communicate, communicated, communicates, 

communicating, erm, fairly, integrity, liaison, presentation, 

presentations, sustainable 

• Disclosure and reporting: asc, disclose, disclosed, 

discloses, disclosing, disclosure, disclosures, fasb, gaap, 

objectivity, press, sarbanes 

• Stakeholder engagement: engagement, engagements, 

feedback, hotline, investor, invite, invited, mail, mailed, 

mailing, mailings, notice, relations, stakeholder, 

stakeholders 

• UNGC compliance: compact, ungc 

interview, retainers, recruitment, motivated, interviews, 

attracts,  

• Business Ethics: ethic, ethics, ethically, honesty,  

• Bribery and corruption: bribery, , corrupt, corruption, 

crimes, embezzlement,  

• Political influence: influence, influences, lobbying, lobby, 

grassroots, lobbied, lobbyists,  

• Whistle-blowing system: whistleblower 

• Sustainability Management and Reporting: announce, 

announced, announcement, communicate, communicated, 

fairly, liaison, presentation, integrity, erm, announcing, 

presentations, sustainable, communicating, communicates, 

announces,  

• Disclosure and reporting: asc, disclose, discloses, 

disclosing, disclosure, disclosures, fasb, gaap, press, 

sarbanes, objectivity,  

• Stakeholder engagement: investor, mailed, notice, 

relations, stakeholder , stakeholders, mail, feedback, hotline, 

invite, mailing, invited, mailings 

• UNGC compliance: compact 
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Appendix 2: Illustration for Document-term matrix  

The illustration of  Document-term matrix before filter the ESG keywords. The names of the column denote the terms occur in IPO prospectus, 

the name of the row is the CIK number of the firm.  
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The illustration for the Document-term matrix after applying weighting scheme 
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Appendix 3: Histograms of the dependent variable- Underpricing- before and after 

winsorizing 

 

1. Histogram of the Underpricing variable before winsorizing 

 

 
 

 

2. Histogram of the Underpricing variable after winsorizing 
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Appendix 4: Multiple regressions  

Appendix 4a: Multiple regressions of the Underpricing on the term frequency and control variables (without using robust standard errors) 
 

Variables  Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) 

E.freq -0.006   -0.007*     

 (0.004)   (0.004)     

S.freq  -0.001  0.003     

  (0.003)  (0.004)     

G.freq   -0.004 -0.006*     

   (0.003) (0.004)     

E.w.freq     -0.151   -0.153 
     (0.098)   (0.102) 

S.w.freq      0.255  0.266 
      (0.184)  (0.195) 

G.w.freq       0.027 -0.162 
       (0.220) (0.238) 

Ln.age 1.722 1.964* 2.201* 2.094* 1.868 1.955* 1.946 2.062* 
 (1.183) (1.180) (1.182) (1.214) (1.174) (1.173) (1.215) (1.214) 

Hightech 8.818*** 9.412*** 8.512*** 7.745** 8.482*** 10.706*** 9.606*** 9.646*** 
 (3.112) (3.263) (3.166) (3.336) (3.159) (3.174) (3.083) (3.283) 

Venture 3.604 3.782 4.583* 4.505* 3.395 2.793 3.640 2.504 
 (2.370) (2.500) (2.459) (2.503) (2.375) (2.449) (2.378) (2.462) 

Ln.gross.proceed 4.875*** 4.734*** 5.567*** 6.172*** 4.874*** 4.503*** 4.657** 5.016*** 
 (1.731) (1.737) (1.827) (1.858) (1.732) (1.737) (1.804) (1.813) 

Offer.price.revision 0.742*** 0.759*** 0.743*** 0.713*** 0.743*** 0.754*** 0.760*** 0.734*** 
 (0.098) (0.098) (0.099) (0.099) (0.098) (0.098) (0.098) (0.099) 
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Variables  Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7) Model (8) 

Bookrunners.rank 2.706 2.463 2.549 2.688 2.835 1.982 2.411 2.222 
 (2.927) (2.967) (2.923) (2.971) (2.935) (2.936) (2.943) (2.971) 

Manager.fee 4.121*** 4.310*** 4.366*** 4.085*** 4.059*** 4.123*** 4.283*** 3.829** 
 (1.480) (1.497) (1.479) (1.491) (1.483) (1.482) (1.486) (1.497) 

Nasdaq 5.976** 6.855** 7.438*** 6.419** 5.831** 6.127** 6.691** 5.379* 
 (2.756) (2.822) (2.763) (2.823) (2.777) (2.752) (2.736) (2.801) 

D.2015 -2.688 -2.835 -3.617 -3.744 -2.678 -2.371 -2.682 -2.783 
 (3.244) (3.274) (3.298) (3.289) (3.245) (3.259) (3.331) (3.323) 

D.2016 -1.041 -1.032 -1.186 -1.172 -0.791 -0.685 -0.917 -0.867 
 (3.944) (3.967) (3.949) (3.945) (3.947) (3.953) (3.993) (3.980) 

D.2017 -6.668** -6.947** -7.391** -7.173** -6.505** -6.737** -6.794** -6.890** 
 (3.260) (3.286) (3.278) (3.272) (3.268) (3.262) (3.352) (3.344) 

D.2018 -2.967 -2.856 -2.647 -2.638 -2.864 -2.949 -2.803 -3.236 
 (3.230) (3.241) (3.234) (3.229) (3.230) (3.233) (3.261) (3.258) 

Constant -44.105*** -46.243*** -44.955*** -41.318** -43.385*** -46.787*** -46.400*** -42.209** 
 (15.986) (16.019) (15.967) (16.050) (16.038) (15.960) (16.199) (16.335) 

R2 0.295 0.290 0.294 0.303 0.295 0.294 0.290 0.299 

Adjusted R2 0.268 0.263 0.267 0.272 0.268 0.267 0.263 0.268 

Residual Std. Error 19.573  19.644  19.586  19.526  19.578  19.590  19.645  19.580  

F Statistic 11.046***  10.776***  10.998***  9.862***  11.028***  10.980***  10.774***  9.685*** ( 

Note: ***, ** and * denote significance level at 1%, 5% and 10%, respectively  
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Appendix 4b: Multiple regressions of the Underpricing on the sentiment variables and control variables (without using robust standard errors) 

 

Variables  Model (9) Model (10) Model (11) Model (12) Model (13) Model (14) Model (15) 

E.neg 147.752***      153.771*** 
 (52.540)      (55.060) 

S.G.neg  98.796     -31.889 
  (220.754)     (229.176) 

E.pos   -12.096    21.852 
   (90.728)    (99.067) 

S.G.pos    31.078   -174.512 
    (411.510)   (459.573) 

E.sent     -106.780**   

     (44.181)   

S.G.sent      -84.692  

      (214.342)  

Ln.age 1.511 2.119* 1.986* 1.968 1.658 2.143* 1.534 
 (1.174) (1.213) (1.176) (1.194) (1.174) (1.242) (1.256) 

Hightech 12.897*** 9.770*** 9.698*** 9.606*** 12.757*** 9.758*** 12.844*** 
 (3.264) (3.102) (3.152) (3.083) (3.323) (3.105) (3.330) 

Venture 3.209 3.426 3.684 3.611 3.725 3.533 3.336 
 (2.356) (2.425) (2.402) (2.407) (2.359) (2.393) (2.433) 

Ln.gross.proceed 5.568*** 4.739*** 4.726*** 4.720*** 5.408*** 4.730*** 5.568*** 
 (1.742) (1.735) (1.736) (1.735) (1.744) (1.735) (1.749) 

Offer.price.revision 0.735*** 0.759*** 0.760*** 0.759*** 0.746*** 0.761*** 0.739*** 
 (0.097) (0.098) (0.098) (0.099) (0.097) (0.098) (0.099) 



 

 xx 

Variables  Model (9) Model (10) Model (11) Model (12) Model (13) Model (14) Model (15) 

Bookrunners.rank 1.475 2.210 2.381 2.341 1.769 2.329 1.680 
 (2.914) (2.952) (2.930) (2.966) (2.916) (2.932) (2.967) 

Manager.fee 4.357*** 4.209*** 4.285*** 4.261*** 4.464*** 4.244*** 4.407*** 
 (1.466) (1.488) (1.486) (1.487) (1.472) (1.483) (1.484) 

Nasdaq 7.431*** 6.701** 6.771** 6.722** 7.678*** 6.698** 7.364*** 
 (2.707) (2.725) (2.752) (2.726) (2.732) (2.726) (2.747) 

D.2015 -1.648 -2.488 -2.779 -2.744 -2.036 -2.598 -1.822 
 (3.243) (3.315) (3.256) (3.273) (3.242) (3.283) (3.307) 

D.2016 -1.320 -0.776 -0.997 -0.982 -1.362 -0.806 -1.374 
 (3.915) (3.984) (3.960) (3.958) (3.928) (3.982) (3.965) 

D.2017 -6.011* -6.560* -6.910** -6.860** -6.477** -6.674** -6.174* 
 (3.247) (3.348) (3.275) (3.286) (3.246) (3.312) (3.333) 

D.2018 -2.226 -2.724 -2.866 -2.847 -2.561 -2.742 -2.209 
 (3.212) (3.252) (3.244) (3.241) (3.216) (3.251) (3.239) 

Constant -59.597*** -51.328** -45.962*** -46.734** -54.777*** -48.808*** -55.024*** 
 (16.529) (19.825) (16.022) (18.164) (16.265) (17.415) (20.837) 

R2 0.306 0.290 0.290 0.290 0.302 0.290 0.306 

Adjusted R2 0.280 0.263 0.263 0.263 0.275 0.263 0.274 

Residual Std. Error 19.422 (df = 343) 19.639 (df = 343) 19.645 (df = 343) 19.645 (df = 343) 19.480 (df = 343) 19.641 (df = 343) 19.503 (df = 340) 

F Statistic 11.629***  10.794***  10.774***  10.773***  11.405***  10.789***  9.383***  

Note: ***, ** and * denote significance level at 1%, 5% and 10%, respectively  
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Appendix 4c: Multiple regressions of the Underpricing on the chosen ESG indicators and 

control variables (with and without using robust standard errors) 
 

Variables Model (16)  
Model (16) with robust 

standard errors  

E.w.freq -0.165 -0.165** 
 (0.101) (0.070) 

G.freq -0.005* -0.005** 
 (0.003) (0.002) 

E.neg 138.287*** 138.287** 
 (52.688) (56.979) 

Ln.age 1.697 1.697* 
 (1.179) (1.015) 

Hightech 10.030*** 10.030*** 
 (3.503) (3.345) 

Venture 4.193* 4.193* 
 (2.433) (2.229) 

Ln.gross.proceed 6.785*** 6.785*** 
 (1.842) (2.004) 

Offer.price.revision 0.696*** 0.696*** 
 (0.099) (0.089) 

Bookrunners.rank 2.259 2.259 
 (2.928) (3.067) 

Manager.fee 4.244*** 4.244** 
 (1.467) (1.679) 

Nasdaq 7.342*** 7.342*** 
 (2.786) (2.556) 

D.2015 -2.718 -2.718 
 (3.283) (3.304) 

D.2016 -1.354 -1.354 
 (3.903) (4.156) 

D.2017 -6.308* -6.308** 
 (3.254) (3.217) 

D.2018 -2.025 -2.025 
 (3.201) (3.389) 

Constant -54.316*** -54.316*** 
 (16.673) (18.964) 

R2 0.316 0.316 

Adjusted R2 0.286 0.286 

Residual Std. Error (df = 341) 19.341 19.341 

F Statistic (df = 15; 341) 10.491*** 10.491*** 

Note: ***, ** and * denote significance level at 1%, 5% and 10%, respectively 
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Appendix 5: Breusch-Pagan test for all models 

(1) Model 1 

 

(2) Model 2 

 

(3) Model 3 

 

(4) Model 4 

 

(5) Model 5 

 
(6) Model 6 

 

(7) Model 7 

 

(8) Model 8 

 

(9) Model 9 

 

(10) Model 10   

 

(11) Model 11 

 

(12) Model 12 

 

(13) Model 13 

 

(14) Model 14 

 

(15) Model 15 

 

(16) Model 16 
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Appendix 6: Variance Inflation factor tests for chosen models 

(1) Model 1 

 

  

(2) Model 3 

 

 

(3) Model 4 

 

(4) Model 5 

 

(5) Model 8 
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(6) Model 9 

 

 

(7) Model 13 

 

(8) Model 15 

 

(9) Model 16 
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Appendix 7: Q-Q plots of residuals from chosen models 

(1) Model 1 

 

(2) Model 3 

 

 

 

(3) Model 4 
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(4) Model 5 

 

(5) Model 8 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

(6) Model 9 
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(7) Model 13 

 

 

(8) Model 15 

 

 

(9) Model 16 
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