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“All that we are in life is the result of the thoughts we choose to entertain.” 
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Abstract 

This dissertation is dedicated to analysing the shift of the primacy of shareholder value to a 

focus on stakeholder value and the use of information disclosure, ownership structure, and 

board composition as instruments or levers for value generation in light of this shift. Environ-

mental, social and governance (ESG) topics are becoming omnipresent in capital markets and 

various stakeholders put management under pressure to act sustainably and to incorporate en-

vironmental and social impact goals. Therefore, we first analyse the disclosure of ESG-related 

information in annual reports and how various measures of impression management (IM) with 

regard to ESG-related content affect the stakeholders’ assessment of a firm’s credit risk. We 

show that credit default swap (CDS) markets incorporate ESG-related information in their as-

sessment of a firm's risk. This is significant because we make management aware of IM measures 

that could be used as proxies for credit risk by various stakeholders and thus help executives 

mitigate information asymmetry and enhance transparency. Further, we find evidence that 

firms might engage in strategic IM to positively influence public perception of their credit risk. 

Therefore, we provide important implications for rating agencies who need to monitor IM biases 

when interpreting qualitative ESG-related disclosures. We continue to analyse the extension of 

top management orientation from a shareholder value perspective to a broader stakeholder 

perspective with a focus on ownership structure. Accordingly, we examine market reactions 

caused by open letters published by the activist investor Petrus Advisers - who is a minority 

shareholder - on the target companies' share prices with a regional focus on Continental Europe. 

Positive capital market reactions are only triggered by initial disclosures directly addressed to 

the board of the target companies. We therefore suggest that open letters may not be the most 

favourable single instrument for activist investors in Europe to raise pressure on the executive 

board. Additionally, we examine how a new position within an organization's leadership ranks 

affects stakeholder value and implicitly the governance structure of a company. As digital inno-

vation is increasing, more and more companies appoint a Chief Digital Officer (CDO). We ana-

lyse market reactions to announcements of newly created CDO positions between 2012 and 

2020 and how reactions differ across time periods, sectors and geo-graphical regions. Our re-

sults imply that investors perceive that significant value arises when a CDO role associated with 

the management of the business’s growth and digital transformation strategy is created. The 

perceived value by stakeholders is even higher the earlier a company takes on the challenges of 

digital transformation. 



 

 

This cumulative dissertation comprises three stand-alone papers, of which two papers have al-

ready been published. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Zusammenfassung (Deutsche Version): 

Diese Dissertation widmet sich der Analyse der Verschiebung der Shareholder-Value Perspek-

tive hin zu einer Fokussierung auf den Stakeholder-Value. Hierbei werden Informationsveröf-

fentlichungen, die Eigentümerstruktur eines Unternehmens und die Zusammensetzung des 

Top-Management-Teams als Instrumente oder Hebel für die Wertschöpfung im Hinblick auf 

diese Verschiebung betrachtet. Umwelt-, Sozial- und Governance-Themen (ESG) sind auf den 

Kapitalmärkten allgegenwärtig, und verschiedene Interessengruppen setzen das Management 

von Unternehmen unter Druck, nachhaltig zu handeln und ökologische und soziale Ziele zu 

berücksichtigen. Daher analysieren wir zunächst die Offenlegung von ESG-bezogenen Informa-

tionen in Geschäftsberichten und wie verschiedene Maßnahmen des Impression Management 

(IM) in Bezug auf ESG-bezogene Inhalte die Bewertung des Kreditrisikos eines Unternehmens 

durch die Stakeholder beeinflussen. Wir zeigen, dass Credit Default Swap (CDS)-Märkte ESG-

bezogene Informationen in ihre Bewertung des Unternehmensrisikos einbeziehen. Dies ist in-

sofern von Bedeutung, als dass diese Beobachtung die Geschäftsleitung auf IM-Maßnahmen 

aufmerksam machte, die von verschiedenen Stakeholdern als Indikatoren für das Kreditrisiko 

verwendet werden könnten, und somit den Führungskräften helfen, Informationsasymmetrien 

zu verringern und die Transparenz zu erhöhen. Außerdem finden wir Hinweise darauf, dass 

Unternehmen strategisches IM einsetzen, um die öffentliche Wahrnehmung ihres Kreditrisikos 

positiv zu beeinflussen. Daraus ergeben sich wichtige Implikationen für Rating-Agenturen, die 

bei der Interpretation qualitativer ESG-bezogener Offenlegungen auf IM-Verzerrungen achten 

müssen. Wir analysieren weiterhin die Ausweitung der Topmanagement-Orientierung von der 

Shareholder-Value-Perspektive auf eine breitere Stakeholder-Perspektive mit Schwerpunkt auf 

der Eigentümerstruktur. Dementsprechend untersuchen wir die Marktreaktionen, die durch of-

fene Briefe des aktivistischen Investors Petrus Advisers - der ein Minderheitsaktionär ist - auf 

die Aktienkurse der Zielunternehmen ausgelöst werden, wobei wir uns regional auf Kontinen-

taleuropa konzentrieren. Positive Kapitalmarktreaktionen werden nur von ersten offenen Brie-

fen ausgelöst, die direkt an den Vorstand der Zielunternehmen gerichtet sind. Wir schließen 

daraus, dass offene Briefe für aktivistische Investoren in Europa möglicherweise nicht das ge-

eignetste Einzelinstrument sind, um Druck auf den Vorstand auszuüben. Darüber hinaus unter-

suchen wir, wie sich eine neue Position in der Führungsriege eines Unternehmens auf den Sta-

keholder-Wert und implizit auf die Governance-Struktur eines Unternehmens auswirkt. Da di-

gitale Innovationen zunehmen, ernennen immer mehr Unternehmen einen Chief Digital Officer 

(CDO). Wir analysieren die Marktreaktionen auf die Ankündigung neu geschaffener CDO-Posi-

tionen zwischen 2012 und 2020 und untersuchen, wie sich die Reaktionen in den verschiedenen 



 

 

Zeiträumen, Branchen und geografischen Regionen unterscheiden. Unsere Ergebnisse deuten 

darauf hin, dass Investoren einen erheblichen Wert erkennen, wenn eine CDO-Position geschaf-

fen wird, die mit dem Management der Wachstums- und digitalen Transformationsstrategie des 

Unternehmens verbunden ist, und dass der von den Stakeholdern wahrgenommene Wert umso 

höher ist, je früher sich ein Unternehmen den Herausforderungen der digitalen Transformation 

stellt. 

Diese kumulative Dissertation umfasst drei eigenständige Arbeiten, von denen zwei bereits ver-

öffentlicht wurden. 
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1. Synopsis   1 

1 Synopsis 

1.1 Motivation 

In 2019, the Business Roundtable – an association of chief executive officers (CEOs) of leading 

U.S. companies1 - issued a statement in which many CEOs pledged to lead their companies for 

the benefit of all stakeholders (Davidson 2021, Meehan 2019). This statement underlines how 

the fundamental structures of top management orientation are more and more extending from 

a narrow single-purpose corporate governance (shareholder value) perspective to a broader 

stakeholder perspective (e.g., customers, employees, suppliers). While shareholder value theory 

proposes that managers should focus on the maximization of shareholder wealth, stakeholder 

theory suggests that managers should lead the company in a way that maximises the social 

welfare of all constituents of the company, including e.g., shareholders, employees and custom-

ers. (Benson and Davidson 2010). Unlike shareholder value that can be measured and evi-

denced accordingly, critics argue that the implementation of stakeholder value would neither 

be transparent nor easy to understand (Davidson 2021, Meehan 2019). While proponents of 

the shareholder value theory highlight that it is difficult to optimize the interaction with all 

stakeholders as their goals might differ or conflict, Jensen (2001) argues that for maximizing a 

firm’s value both - shareholder and stakeholder value maximization theories - need to be con-

sidered (Benson and Davidson 2010).  

The shift from shareholder value to stakeholder value perspective has been accelerated due to 

Covid-19 as it has shown the relevance of a variety of stakeholder groups to a company’s ability 

to function and succeed over time (Paine 2020). Further, environmental, social and governance 

(ESG) topics and climate change related risks are becoming omnipresent, which leads to height-

ened expectations from a variety of stakeholders – especially customers - for ESG-related cor-

porate engagement. External pressure thus increases pressure for management and the board 

of companies to incorporate stakeholder perspectives into their oversight and decision processes 

(Paine 2020).  

While over the past decades the shareholder-centric model of governance has guided boards 

and business leaders, this model is now being challenged and boards’ accountability to share-

holders has changed in its scope (Davidson 2021, Meehan 2019, Paine 2020). The incorporation 

of the values and needs of multiple stakeholders in decision processes or reporting has made 

risk identification and management processes much more complex and demanding (Davidson 

                                                
1 Business Roundtable: https://www.businessroundtable.org/about-us. 

https://hbr.org/2020/10/covid-19-is-rewriting-the-rules-of-corporate-governance
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2021, Meehan 2019, Paine 2020). Management and the board now have more value-relevant 

levers to consider, some of which we will analyse in more detail in this dissertation. 

The aim of this dissertation is to analyse the shift or extension from the primacy of shareholder 

value to a focus on stakeholder value from different perspectives for both debt and equity mar-

kets and the use of different instruments or levers that generate value while taking this shift 

into account. We formulate three research questions that act as a guideline for this dissertation 

and motivate the following chapters: 

Research Question 1: How does the dissemination and presentation of ESG-related information 

through companies’ annual reports affect stakeholder value and risk perception and thus risk 

management? 

Research Question 2: How does a minority group of shareholders through the use of a single 

instrument – open letters - affect stakeholder value?  

Research Question 3: How does a new position within an organization's leadership ranks affect 

stakeholder value and implicitly the governance structure of a company? 

 

1.2 Dissertation structure 

This dissertation is structured into 3 stand-alone research papers. The thesis comprises two 

published papers (Chapter 2, Chapter 3) and one unpublished research paper (Chapter 4). 

In Chapter 2: “The Information Content of ESG Disclosures and the Public Perception of Credit 

Risk”, we use natural language processing and 2,300 annual reports to examine how ESG-re-

lated content affects the stakeholders’ credit risk perception. Our approach is twofold: we first 

examine how stakeholders consider various measures of strategic impression management re-

garding ESG-related content when assessing a firm’s credit risk. As ESG activities are becoming 

more and more relevant and given the high degree of informational asymmetries still persistent 

regarding information on ESG, we analyse in a next step whether executives engage in strategic 

impression management to improve a firm’s external perception by strategically framing a firm’s 

ESG-related information (Bariz et al. 2021). We find empirical evidence that market partici-

pants integrate the impression management measures tone and provision of numerical ESG-

related information into their credit risk assessment (Bariz et al. 2021). These measures are 

thus not only proxies for information quality but also for credit risk. Information asymmetry 

thus can be mitigated by creating awareness of these additional credit risk proxies. Stakeholders 
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can therefore better judge the informational content of ESG-related information in annual re-

ports (Bariz et al. 2021). Additionally, our results indicate that executives indeed engage in 

strategic impression management, particularly thematic manipulation and manipulation 

through numerical information in their presentation of ESG content in annual reports (Bariz et 

al. 2021). Drivers for this behavior might be the improvement of stakeholders’ perception of a 

company's ESG activities and thus to positively influence the public's perception of a company's 

credit risk and enhance a firm’s value (Bariz et al. 2021). Consequently, we conclude that even 

ESG information directly provided by firms through their annual reports can be biased. There-

fore, it cannot ensure an effective communication of market-relevant information to stakehold-

ers (Bariz et al. 2021).  

In Chapter 3: “Market reactions on shareholder activism through open letters”, we analyze the 

share price effects caused by the publication of open letters by the activist investor Petrus Ad-

visers with a regional focus on Continental Europe. The European activist investor Petrus Ad-

visers uses mainly the instrument of open letters in daily newspapers to generate public aware-

ness for their actions and to differentiate themselves from other investors (Bariz and Schiereck 

2020). Our results show that positive capital market reactions are only triggered by initial dis-

closures directly addressed to the board of the target companies and therefore suggest that open 

letters may not be the most favourable single instrument for activist investors in Europe (Bariz 

and Schiereck 2020). Thus, information on the ownership structure of a company can induce 

market reactions reflected by significant share price changes and is therefore relevant for stake-

holder value maximization (Bariz and Schiereck 2020). 

In Chapter 4: “Shareholder Wealth Effects of Announcements of CDO Positions”, we examine mar-

ket reactions to announcements of 287 newly created CDO positions between 2012 and 2020 

and how reactions differ across time periods, sectors and geographical regions. As digital inno-

vation is increasing it is transforming the business landscape. Digital technology becomes more 

and more important and leads to an increasing number of companies appointing Chief Digital 

Officers (CDOs) to effectively lead the firm’s digital transformation. Our results show an indic-

ative relationship between the creation of a CDO position and the (positive) reaction by capital 

market participants and stakeholders. We further find that the introduction of a CDO is per-

ceived differently depending on the timing of the announcement: the earlier a company takes 

on the challenges of digital transformation by creating a CDO position, the more positive the 

capital market reactions and thus the perceived value by stakeholders. This further implies that 

investors perceive that significant value arises when a CDO role associated with the manage-

ment of the business’s growth and digital transformation strategy is created. The information 
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about the change in the executive board of a firm is immediately reflected in a significant change 

in share prices and thus induced capital market reactions.  

All studies conducted analyse the underlying extension of top management orientation from 

shareholder value perspective to stakeholder value perspective. Each chapter highlights a dif-

ferent value creation instrument or lever that management can use to maximize stakeholder 

value. Table 1.1 provides an overview of the framework in which the value creation instruments 

and their impact are addressed in each of the following chapters. 

 

Chapter Market Stakeholder Value Cre-

ation Levers 

Stakeholder Value max-

imization through 

2 CDS Market Information Disclosure: 

ESG-related information 

in annual reports 

Awareness about new 

risk proxies for credit 

risk 

3 Equity Market Ownership Structure: 

Open letters 

Transparency through 

publication of open let-

ters 

4 Equity Market Board composition: New 

C-Level addition (CDO) 

Appointing a CDO to ef-

fectively lead the firm’s 

digital transformation 

Table 1.1 Research focus across chapters 
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2 The Information Content of ESG Disclosures and the Public Percep-
tion of Credit Risk 

2.1 Abstract 

Environmental, social, and governance (ESG) topics are becoming omnipresent in capital mar-

kets. Despite the increasing importance of ESG-related risks, markets still exhibit a high degree 

of information asymmetry due to the mostly qualitative nature of ESG-related information. Us-

ing natural language processing and 2,300 annual reports, we examine how ESG-related con-

tent affects the market’s credit risk perception. We find that market participants integrate the 

tone and provision of numerical ESG-related information into their credit risk assessment. Ad-

ditional evidence suggests that executives engage in strategic impression management, partic-

ularly thematic manipulation and manipulation through numerical information in their presen-

tation of ESG content in annual reports, to improve the market’s perception of a firm’s ESG 

activities and thus to positively influence public perception of a firm’s credit risk. 

 

2.2 Introduction 

Commitment to strict environmental, social, and governance (ESG) measures is becoming an 

important topic in global financial markets and is increasingly driving investment decisions. 

Estimations predict that global ESG assets will exceed USD 53 Tn (trillion) by 2025 or over a 

third of the USD 141 Tn projected global assets under management in 2025 (Bloomberg 2021). 

Given the increasing interest of investors in ESG, several financial institutions started to inte-

grate ESG ratings by linking interest rates, lending decisions, and credit ratings to the adherence 

to ESG standards or external ESG ratings. Due to the growing interest of investors in ESG, 

disclosure requirements as well as voluntary disclosures on ESG firms have increasingly shifted 

focus to ESG engagement and respective disclosures over the past years.2 Unfortunately, while 

there already exist manifold external agencies which provide ratings, reports, and certifications 

on the adherence to ESG standards, there is still a large degree of information asymmetries 

regarding the quality of ESG-related information. A lack of robust data as the basis for ESG 

                                                
2 Firms have been analysed regarding social responsibility long before the term ESG was coined in 2004 under the umbrella of 

corporate social responsibility (CSR). However, due to the recent intensification of the debate around climate change and 

concomitant governance requirements, ESG has increasingly overtaken CSR to judge a firm’s societal and environmental 

footprint (see Gillan et al. (2021) for a more thorough discussion of differences and similarities between ESG and CSR). 
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ratings as well as a large variety of different rating methodologies often lead to drastically dif-

ferent ESG assessments which makes an outside-in assessment of the ESG activities of a firm 

increasingly difficult (Berg et al. 2020). Consequently, investors often need to rely on the infor-

mation directly provided by a respective firm (e.g., in annual reports) to obtain the firm’s ESG 

activities. This is particularly relevant for annual reports and their dissemination through the 

Security and Exchange Commission’s (SEC) Form 10K3 given that firms must adhere to a well-

known set of standards for reporting quality defined by independent accounting bodies. The 

readability and unbiased presentation of ESG-related information in annual reports is, hence, 

critical for firms to ensure an effective communication of market-relevant information and for 

investors to draw reliable conclusions, particularly in those sections of an annual report that 

are to some degree dependent on a firm’s executives (i.e., foremost Item 1 with the description 

of the business and its risks and Item 7 with the Management’s Discussion and Analyses 

(MD&A)). The comprehensive unbiased dissemination of information becomes even more im-

portant considering findings that more complex, less readable financial reports are associated 

with lower trading volume (Miller 2010) and lower earnings (Li 2008). Recent results also 

suggest that corporate executives tend to strategically engage in impression management 

through the selective provision of information (Leung et al. 2015), presentational and graphical 

enhancements (Falschlunger et al. 2015), or the strategic management of tone and readability 

(Melloni 2015; Merkl-Davies and Brennan 2007). While prior research has shown that reada-

bility and framing (e.g., tone and vocabulary) of annual reports is indeed closely linked to mar-

ket reactions following the dissemination of the annual report4, there is little research on how 

readability and framing of ESG-related content in annual reports affect the market’s risk assess-

ment of the respective firm. This is even more surprising given the high degree of information 

asymmetry related to a firm’s ESG activities and the fact that many investors as well as key 

analysts and rating agencies cite ESG-related risks as growing in importance and a core part of 

their assessment of a respective firm (Morningstar, Inc. 2021; Mutua 2020). 

Using information systems-related methodologies, we examine whether the framing and read-

ability of ESG-related content in a firm’s annual report indeed impact the market’s risk assess-

ment of the respective firm. We focus on the firm’s credit default swap (CDS) spreads as a proxy 

for the perceived riskiness by investors. A CDS is linked to a reference corporate bond and 

                                                
3 A 10K-filing is a filing mandated by the SEC which has to be filed annually by all publicly listed firms in the US and contains an 

overview of a firm’s key financial data as well as updates on business strategy and risks (see Securities and Exchange Com-

mission (2011) for more information)  
4 Lower readability is, e.g., associated with greater analyst dispersion (Lehavy et al. (2011)), lower investment efficiency (Biddle 

et al. (2009)), and higher stock price crash risk (Kim et al. (2019)) while a higher proportion of uncertain and weak-modal 

words leads to higher costs of borrowing (Ertugrul et al. (2017)). 
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insures the buyer against a default of the bond. CDS spreads are particularly suitable as a risk 

measure as they are highly standardized, reflect debt-issuer related news and signals of changes 

in creditworthiness more quickly than credit ratings, and are traded with a higher frequency 

than corporate bonds (Finnerty et al. 2013; Hull et al. 2004). Closely related to our paper is Hu 

et al. (2018) who show that there is a significant negative relationship between readability of 

annual reports and CDS spreads with regard to the entire MD&A section of a firm’s annual 

report. 

Our contribution to information systems and ESG-related literature is threefold. Firstly, by using 

textual analyses we examine how various measures of strategic impression management re-

garding the ESG-related content in a 10-K filing’s business and risk section affect CDS spreads 

and the implied risk of a firm’s corporate bonds. The findings indicate that investors’ risk per-

ception does not seem to be driven by the share of ESG-related information, but rather by its 

subcategories. We find that a higher degree of environment- (governance-) related information 

leads to a tightening (widening) of CDS spreads indicating that information related to these 

potentially high tail risks seem to be more relevant for investors. We further find evidence that 

especially thematic manipulation and partly also the amount of numerical information in 10K-

filings are being used as a proxy for the assumed default risk of the underlying firm by market 

participants. Secondly, we study whether executives engage in strategic impression manage-

ment by analysing whether the measures of strategic impression management depend on the 

previous year’s ESG scores (as measured by Refinitiv) of a respective firm. If executives engage 

in strategic impression management, it can be expected that executives of firms with subpar 

ESG scores would try to improve a firm’s external perception regarding ESG by strategically 

framing a firm’s annual report. Our results indicate that the ESG-content of annual reports of 

firms with subpar ESG scores exhibit significantly more positive overall tones and higher de-

grees of quantitative ESG information. This provides first evidence that executives engage in 

impression management by strategically framing ESG-related information. Finally, we provide 

an open-source approach that individual investors can leverage to capture informational quality 

of ESG disclosure and its impact on the market. 
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2.3 Theoretical Background 

2.3.1 Literature Review 

The intersection between information systems and finance and accounting literature has long 

provided room for extensive research, such as the application of various methods to forecast 

stock prices such as neural networks (Baba and Kozaki 1992), text mining (Schumaker and 

Chen 2009), or most recently social media sentiment (Nofer and Hinz 2015). Although Offer-

mann et al. (2010) argue that data mining techniques such as content and sentiment analyses 

can be considered information technology (IT) artifacts, the analysis of financial documents 

such as corporate financial disclosures has only more recently become a more intensely dis-

cussed topic in information systems literature after the rise of more complex natural language 

processing models such as the Latent Dirichlet Allocation (LDA) developed by Blei et al. (2003). 

Feuerriegel and Pröllochs (2021), for example, use LDA to evaluate the impact of corporate 

disclosure on financial markets by categorizing the content of corporate financial filings into 

different financial topics. Huang and Li (2011) go one step further and develop a multilabel 

text classification algorithm to identify 25 specific types of risk factors mentioned in the business 

and risk section of 10K-reports of S&P 1500 firms. 

Despite extensive research on corporate disclosures in the finance and accounting literature, 

research has only lately begun to make a distinction between quantity and quality of disclosure 

by focusing not only on what is disclosed in financial reports but also how the information is 

conveyed to the general public (Ben-Amar and Belgacem 2018; Tetlock 2007; Burgstahler and 

Eames 2006). Loughran and McDonald (2014) show that finance-related annual report disclo-

sures are becoming longer and contain more complex tables and graphics. While one could 

argue that an increased focus on textual explanations and information benefits market partici-

pants by reducing information asymmetries, there is a growing strand of research which argues 

that a higher text share provides opportunistic managers with more opportunities to frame in-

formation in a beneficial way for themselves and their respective firm (Guay et al. 2016). The 

latter school of thought can be subsumed under strategic impression management and assumes 

that executives opportunistically engage in impression management to manipulate market par-

ticipants and their reactions on capital markets and assumes that market participants are unable 

to correctly assess managerial biases in the short-term (Merkl-Davies and Brennan 2007). This 

theory stands in stark contrast to the idea of efficient capital markets in which market partici-

pants are capable to detect reporting bias and any concomitant incremental information and 

react accordingly. Recent research, however, shows that market participants are not necessarily 
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rational (Hirshleifer 2015) and are often incapable of incorporating managerial biases in their 

market reactions. 

While Merkl-Davies and Brennan (2007) provide an initial framework with different impression 

management strategies, research of both schools of thought (impression management and in-

cremental information) predominantly focuses on three different measures of impression man-

agement: (i) reading ease, (ii) thematic manipulation (tone), and (iii) performance compari-

sons. Although many researchers concentrate on measuring market reactions to varying infor-

mational quality of annual reports (Biddle et al. 2009; Kim et al. 2019; Lehavy et al. 2011; 

Loughran and McDonald 2011), there is growing evidence on intentional impression manage-

ment by executives: Leung et al. (2015) find that firms with poor financials and a higher prob-

ability of financial distress are more likely to engage in minimal narrative disclosure and 

Falschlunger et al. (2015) show that firms exaggerate positive trends by selectively disclosing 

graphical information. Finally, Loughran et al. (2009) show that firms that are particularly out-

spoken about their “ethical” activities likely engage in systemic impression management thereby 

misleading the general public. 

The application of impression management strategies to actively influence the perception of 

market participants leads to information asymmetry in terms of perceived risk. Kim and Verrec-

chia (1994) point out that information asymmetries might increase after corporate financial 

disclosures such as earnings announcements as not all investors may be able to correctly inter-

pret or verify the published information. The risk of information asymmetry and its potential 

effect on returns are particularly high for ESG-related disclosures as the provided information 

is often of qualitative nature and might hence be interpreted differently by different investors 

and rating agencies (Berg et al. 2020) and as rising sustainability awareness among investors, 

regulators, and consumers can result in unforeseen ESG risks. ESG activities mainly affect firm 

risk in two ways. On the one hand, an improvement in ESG performance can mitigate firm risk 

by generating higher and/or less volatile cash flows, leading to improved risk-adjusted returns 

and decreased cost of capital (Cheng et al. 2014; Eccles et al. 2014; Goss and Roberts 2011; 

Verheyden et al. 2016). Socially responsible companies might be less vulnerable to spillover 

risks arising from natural disasters or changes in the regulatory environment (Renneboog et al. 

2008). In addition, improved stakeholder relationships and the introduction of long-term ap-

proaches reward firms that integrate ESG factors into their corporate strategy as they face lower 

risks (Eccles et al. 2014). Cheng et al. (2014) and Verheyden et al. (2016) provide empirical 

evidence that ESG consideration in corporate strategy reduces idiosyncratic risks of companies 

in the long-term. The positive impact of ESG disclosure is also supported by Reber et al. (2021) 



 

2. The Information Content of ESG Disclosures and the Public Perception of Credit Risk 

  11 

who find a positive effect of voluntary ESG disclosure and positive ESG ratings on downside tail 

risk and idiosyncratic volatility for U.S. IPO firms (i.e., recently publicly listed firms) and Li 

(2017) who shows that voluntary disclosure incentives regarding environmental technology 

increase the efficacy of environmental regulation. On the other hand, overinvesting in ESG can 

be seen as value-destroying and a waste of resources, resulting in lower and more volatile cash 

flows, and thus higher corporate risk (Goss and Roberts 2011). With regard to debt markets, 

existing literature focusing on corporate bond yields and credit ratings of U.S. firms primarily 

finds empirical evidence for the risk mitigation view which implies that higher ESG activity is 

associated with lower credit risk and improved credit ratings (Attig et al. 2013; Oikonomou et 

al. 2014). 

Although ESG-related information is becoming increasingly important in financial disclosures, 

research on the dissemination of this information in annual reports and its consequences on 

equity and debt markets is still quite limited and mainly focused on dedicated sustainabil-

ity/CSR reports. Findings thereby, inter alia, suggest that firms with stronger CSR performance 

are more likely to exhibit a higher degree of CSR report readability (Wang et al. 2018) and 

MD&A sections with a higher degree of textual complexity (Ben-Amar and Belgacem 2018) 

indicating that managers may opportunistically engage in impression management by using 

narrative disclosures in accordance with their CSR performance. These findings are further 

complemented by Du and Yu (2020) who find that a more positively framed and more readable 

CSR report indicates a better future CSR performance and that market participants tend to react 

more positively to CSR reports that are written with a higher degree of readability and a more 

positive tone.  

While equity markets provide an interesting perspective regarding the market’s assessment of a 

firm’s financial prospects, ESG-related information is even more important for debt markets as 

well as for the market’s assessment of a firm’s risk.5 A lack of robust data that could serve as the 

basis for ESG ratings and a large variety of different rating methodologies, however, drastically 

complicate an unbiased outside-in assessment of a firm’s ESG risk making participants in risk 

markets particularly susceptible to a biased dissemination of information by executives (Li and 

Polychronopoulos 2020). Liquid risk markets should, hence, react particularly strongly to signs 

of impression management such as readability and tone. While studies have traditionally fo-

cused on corporate debt spreads, research has increasingly transitioned to CDS spreads due to 

                                                
5 Debt investors are significantly more dependent on an accurate external risk assessment (e.g., credit ratings) given that an indi-

vidual assessment of credit risk is often too costly for the investor. 
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a higher degree of liquidity leading to more rapid updates of spreads to new information. Be-

cause of their protective nature CDS are predominantly used for hedging purposes by financial 

institutions and institutional investors. The price at which CDS are traded (also called premium 

or spread) signals the implied riskiness of a corporate bond and serves as a proxy for the as-

sumed default risk of a firm. While most studies focus on financial determinants of CDS spreads, 

Hu et al. (2018) show that less readable financial reports are penalized by market participants 

resulting in wider CDS spreads, providing initial evidence that investors also take informational 

quality into account when assessing firms’ risk. This effect is more concentrated among firms 

with high information asymmetry and investment grade ratings. Naumer and Yurtoglu (2020), 

on the other hand, provide initial evidence that market participants consider ESG-related infor-

mation in their risk assessment on CDS markets. They show that more positive (negative) ESG-

related news is associated with tighter (wider) CDS spreads. These findings are supported by 

Drago et al. (2019) who find that upgrades in CSR ratings lead to tighter CDS spreads. 

 

2.3.2 Hypotheses Development 

We investigate whether market participants take dissemination quality of ESG-related infor-

mation into account when assessing a firm’s credit risk and analyse whether firms actively en-

gage in strategic impression management. Naumer and Yurtoglu (2020) show that investors in 

CDS markets seem to take ESG-related information into account in their risk assessment. In 

combination with the findings of Li et al. (2018) who show that a higher degree of ESG-related 

information disclosure leads to higher firm values, we would expect that a higher degree of 

ESG-related information disclosure leads to tighter CDS spreads. We therefore propose the hy-

pothesis H1a: Firms with a higher share of ESG-related information in 10Ks experience tighter 

CDS spreads. 

With regard to the impact of each of the sub-topics of ESG environment, social, and governance, 

research provides mixed indications on their relationship with CDS spreads with regard to en-

vironment and governance, but no indication regarding social. Drago et al. (2019) show that 

CDS markets react particularly sensitively to changes in environmental ratings with environ-

ment score upgrades leading to significantly tighter CDS spreads. Hence, we would expect that 

CDS market participants also react particularly positive to the disclosure of environment-related 

information. We state the hypothesis H1b: Firms with a higher share of environment-related in-

formation in 10Ks experience tighter CDS spreads. 
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Duarte et al. (2008) find that firms with good governance tend to exhibit higher information 

asymmetries between traders and CDS dealers leading to wider CDS spreads of well governed 

firms. If we take the amount of governance-related information as a proxy for a firm’s govern-

ance, we expect that firms with a higher share of governance-related information also face 

wider CDS spreads and state hypothesis H1c: Firms with a higher share of governance-related 

information in 10Ks experience wider CDS spreads. 

Given there exists already a significant negative relationship between readability of annual re-

ports and CDS spreads with regard to the MD&A section of a firm’s annual report (Hu et al. 

2018), this should be particularly true for all specifically risk-related information in an annual 

report. As outlined before, ESG-related risks constitute an increasingly important risk factor for 

firms. We would hence expect that the findings of Hu et al. (2018) also extend to a subset of 

ESG-related information in an annual report and its subcategories environment, social, and 

governance. This leads to our second main hypothesis H2: Firms with less readable ESG-related 

information in 10Ks experience wider CDS spreads. 

We further extend existing literature by investigating additional measures of strategic impres-

sion management (disclosure tone and the amount of quantitative information) regarding ESG-

related content on CDS spreads. We expect that a more positive framing of ESG-related content 

leads to tighter CDS spreads. Our third hypothesis is thus that firms with positively framed ESG-

related information in 10Ks experience tighter CDS spreads (H3a). Further, we expect that a 

higher degree of quantitative (and hence verifiable) information is, ceteris paribus, indicative of 

lower information risk and therefore leads to tighter CDS spreads (H3b). 

Merkl-Davies and Brennan (2007) argue that impression management measures can also be a 

signal for opportunistic behaviour of corporate executives which try to manipulate market per-

ceptions of value-relevant information. Therefore, our last hypothesis concerns the question of 

whether corporate executives engage in strategic impression management. We analyse whether 

these measures of impression management depend on the previous year’s ESG scores of a re-

spective firm and hypothesize that if executives engage in strategic impression management, 

executives of firms with subpar ESG scores would most likely try to improve a firm’s external 

perception with regard to ESG by strategically framing a firm’s annual report. We hence state 

hypothesis H4: Firms with lower ESG scores use better readability, positive tone, and a higher 

amount of quantitative ESG-related information in subsequent annual reports. 
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2.4 Methodology and Data 

2.4.1 Research Design 

To analyse whether market participants integrate readability and framing of ESG-related infor-

mation in annual reports into their risk assessment, we focus on the discussion of the business 

and risk factors in Item 1 (business and risk section) of annual reports to capture direct effects 

of executives on impression management.6 The text contained in a firm’s business and risk sec-

tion of each 10K-filing has subsequently been filtered to ESG-relevant content and further ana-

lysed with regard to readability, tone, and other measures of impression management (detailed 

definitions are in the next section). 10K-filings are crawled from the SEC’s Electronic Data Gath-

ering, Analysis, and Retrieval (EDGAR) database and merged with accounting data from Refin-

itiv and I/B/E/S. 

CDS spreads are retrieved from Refinitiv for all 5-year CDS contracts written on senior unse-

cured obligations of U.S. reference entities between January 1, 2003 and December 31, 2016. 

We restrict our sample to firms with CDS spread data available at the release of their annual 

report/10K-filing for at least one firm-year observation which leaves us with 262 unique under-

lying firms and 3,300 firm-year observations with CDS spread data. Following Hu et al. (2018) 

we convert daily CDS spreads to match annual financial data by taking the average of all non-

missing CDS spreads within a year. As some of the 10K-filings are too short or do not have a 

business and risk section of sufficient length we exclude these years. This leaves us with a final 

sample of approximately 2,300 firm-year observations and 262 firms. 

 

2.4.2 Data Analysis Methods 

2.4.2.1 Extracting ESG-Related Content 

We build our analyses on the ESG word list developed by Baier et al. (2020) who have identified 

482 ESG-related items commonly used in annual reports across 40 subcategories specifically 

geared towards 10K-filings and proxy statements. More specifically, using textual analysis we 

extract all sentences in an Item 1 of a 10K-filing that contain at least one ESG-related word as 

per the definition of Baier et al. (2020). Following this approach, we arrive at an overall share 

                                                
6 Cho et al. (2010) show that the SEC mandates disclosure of ESG-related information in Section 1, Section 3, and Section 7 of a 

10K-filing and argue that Section 1 provides management with the highest degree of discretionary control regarding tone 

(and concomitant regarding impression management) as Section 3 focuses primarily on legal issues warranting a precaution-

ary framing and Section 7 predominantly summarizes items from Section 1. 
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of ESG-related words of ~1.2% with ~20.0% of all sentences containing at least one ESG-

related word. 

 

2.4.2.2 Measuring how ESG-Information is Provided 

To capture how ESG-related information is provided in annual reports, we follow the impres-

sion management framework proposed by Merkl-Davies and Brennan (2007). We focus on three 

particularly important strategies for impression management: reading ease manipulation, the-

matic manipulation, and performance comparisons. Firstly, to measure reading ease manipula-

tion, we follow the approach of Hu et al. (2018) and Franco et al. (2015) and use the Fog index 

to measure readability.7 It measures the level of education a reader needs to have to understand 

a text and is calculated as follows:  

𝐹𝑜𝑔 = (𝑚𝑒𝑎𝑛 𝑜𝑓 𝑤𝑜𝑟𝑑𝑠 𝑝𝑒𝑟 𝑠𝑒𝑛𝑡𝑒𝑛𝑐𝑒 + 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑜𝑓 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑤𝑜𝑟𝑑𝑠) ∗ 0.4 
(1) 

A complex word is thereby defined as having three syllables or more. The Fog index is one of 

the most used measures and indicates how many years of formal education is required to un-

derstand the text on first reading and is typically grouped into five categories based on its value: 

unreadable (18 or higher), difficult (14 to 18), ideal (12 to 14), acceptable (10 to 12), and 

childish (8 to 10). 

Secondly, to measure thematic manipulation, we rely on the sentiment of the ESG-related parts 

of Item 1. We thereby focus on the net tone measure (LMD Compound) developed by Loughran 

and McDonald (2011) and calculate the measures for all sentences that contain at least one 

ESG-related word. Their dictionary is specifically constructed for financial publications and con-

tains multiple lists of words that are traditionally associated with a certain context or sentiment 

(e.g., positive, negative, uncertainty). Given that the dictionary is constructed based on 10K-

filings and updated regularly, it seems particularly fitting for our analyses. More specifically, 

our LMD Compound measure is calculated based on the following formula: 

𝐿𝑀𝐷 𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑

=
(# Positive Words − # Negative Words − # Negated Positive Words)

# 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑊𝑜𝑟𝑑𝑠
 

(2) 

 

                                                
7 Franco et al. (2015), e.g., also use the Flesh Reading Ease as well as the Flesch-Kincaid Grade Level index whereas Hu et al. 

(2018) further supplement their analyses with the share of table space in annual reports. To ensure robustness to other 

measures of readability we have repeated our analyses using Flesch-Kincaid, the Flesch Reading Ease, and the SMOG index 

following Mc Laughlin (1969). Untabulated results remain qualitatively and directionally similar. 
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where # Positive Words is calculated by counting all words in the ESG-related parts of Item 1 

which are contained in Loughran and McDonald’s Fin-Pos word list and # Negative Words by 

counting all words in the Fin-Neg word list, respectively. Following Loughran and McDonald 

(2011) we subtract all positive words that are preceded by a simple negation (no, not, none, 

neither, never, nobody) within three words before the respective word. 

Lastly, prior literature suggests that quantitative voluntary disclosures are considered more rel-

evant by investors (Beretta et al. 2019; Bozzolan et al. 2003; Melloni 2015). While prior litera-

ture has mainly focused on the impact of impression management regarding the disclosure of 

intellectual capital, Toms (2002) argues that quantitative disclosures with regard to CSR gen-

erally signal higher quality to investors than purely qualitative information. Hutton et al. (2003) 

show that investors react more positively to good news if this news is supplemented with veri-

fiable quantitative information. Following Beretta et al. (2019) and Melloni (2015) we add the 

usage of quantifiable information as a third impression management measure. Our measure 

Quant Info is thereby calculated as the share of numbers in overall stop word-adjusted words 

in the ESG-related part of an Item 1 (stop words are, e.g., for, and, of, are, etc.). 

 

2.4.2.3 Measuring the Impact of Impression Management on CDS spreads 

Our methodology to infer whether incremental information conveyed by the way ESG-related 

content is presented impact CDS spreads is twofold. Firstly, we establish whether CDS spreads 

react to ESG-related content in 10K-filings and follow the approach of Hu et al. (2018) by esti-

mating a multivariate regression model. We thereby use the annual mean CDS mid-point 

spreads as the dependent variable and the share of ESG-related content in a firm’s business and 

risk section of the annual report as well as multiple controls as independent variables. In this 

step we also analyse whether our measures for impression management play a significant role 

regarding the overall Item 1 text. Secondly, we reduce our sample to all ESG-related sentences 

and re-run a similar regression using our measures for impression management to infer whether 

the incremental information provided by the way ESG-related content is provided leads to ap-

propriate adjustments of the market’s risk assessment as proxied by CDS spreads. 

For the analysis of annual mean CDS mid-point spreads regarding the share of ESG in the risk 

section of the 10K-filing, we estimate the following regression model: 
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log (𝐶𝐷𝑆𝑖,𝑡) = 𝛽0 + 𝛽1𝐸𝑆𝐺 − 𝑠ℎ𝑎𝑟𝑒𝑖,𝑡 + 𝛽2𝐹𝑖𝑟𝑚_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡

+ 𝛽3𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑡 + 𝛽4𝐶𝑟𝑒𝑑𝑖𝑡_𝑟𝑎𝑡𝑖𝑛𝑔𝑖,𝑡

+ firm_fixed_effects + time_fixed_effects + 𝜀𝑖,𝑡 

(3) 

 

where log (𝐶𝐷𝑆𝑖,𝑡) is the natural logarithm of the annual mean CDS mid-point spread and 

𝐸𝑆𝐺 − 𝑠ℎ𝑎𝑟𝑒𝑖,𝑡 is the percentage share of ESG-related words in the firm’s Item 1 (based on stop 

word-adjusted total words). 𝐹𝑖𝑟𝑚_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡, 𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑡, and 𝐶𝑟𝑒𝑑𝑖𝑡_𝑟𝑎𝑡𝑖𝑛𝑔𝑖,𝑡 

are vectors with different controls related to firm characteristics, external macroeconomic fac-

tors, and a firm’s credit rating following previous literature (Das et al. 2009; Hu et al. 2018). 

𝐹𝑖𝑟𝑚_𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 includes Leverage, Log(Assets), Profitability, Quick Ratio, Volatility, Cash-to-As-

sets, Sales Growth, and Analyst Coverage. Besides firm fundamentals we have also included the 

firm’s credit rating (𝐶𝑟𝑒𝑑𝑖𝑡_𝑟𝑎𝑡𝑖𝑛𝑔𝑖,𝑡) in the respective year to account for the impact of credit 

rating changes on CDS spreads. Macroeconomic factors include Market Return, T-Bill Rate, and 

Term Spreads. Furthermore, we control for firm- and time-fixed effects. 

 

2.5 Empirical Results 

2.5.1 Base Regressions 

Table 2.1 reports the results of our base regression in which we analyse whether market partic-

ipants react to the share of ESG-related information in a firm’s risk section by adjusting CDS 

spreads.  

 

Log(CDS)  

 

All text (1) 

(n=2,309) 

All text (2) 

(n=2,309) 

ESG Share 0.096*** - 

Env Share - -0.231** 

Soc Share - 0.097 

Gov Share - 0.184*** 

ESG Score -0.000 0.016 

Profitability (RoA) -0.018*** -0.018*** 

Leverage -0.000 -0.000 

EBIT/Sales 0.112** 0.109** 

Log(Assets) 0.006 0.003 

CashtoAssets 0.002*** 0.002** 

QuickRatio -0.100*** -0.100*** 
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Analyst 0.004 0.004* 

SalesGrowth -0.000 -0.000 

Volatility -3.214 -3.534 

Market to Book ra-
tio 

-0.000 -0.000 

Market Return -6.595 -8.144 

T-Bill Rate -0.100** -0.087** 

Term Spreads -0.059 -0.056 

Credit rating -0.418*** -0.414*** 

Constant 5.863*** 5.873*** 

Firm-fixed effects Yes Yes 

Time-fixed effects Yes Yes 

R2 0.601 0.603 

***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
levels, respectively 

Table 2.1 Impact of amount of ESG-related content in a 10K’s Item 1 on CDS 

Spreads 

 

The coefficient of ESG share in column (1) is highly significant and positive, indicating that a 

higher ESG share leads to wider CDS spreads and, hence, contradicts our first hypothesis H1a. 

More precisely, for each percentage point increase of ESG share in a 10K’s business and risk 

section CDS spreads widen by approximately 9.6%. While this apparent contradiction indicates 

that more ESG-related information is associated with higher risks by market participants, it 

might also suggest that reactions to CDS spreads are rather driven by informational quality and 

content and less by the overall quantity of ESG-related information. Either way, we find no 

support for hypothesis H1a. 

The results of column (2), on the other hand, provide support for our hypotheses H1b and H1c. 

Results reveal that a higher share of environment-related information (Env Share) leads to a 

tightening of CDS spreads. The effect is significantly greater in magnitude than the effect of the 

overall ESG share (one percentage point increase in the share of environmental-related infor-

mation leads to a tightening of CDS spreads of approximately 23.1%). Additionally, the results 

show that a higher degree of governance-related information leads to a widening in CDS 

spreads. More precisely, an increase of one percentage point in the share of governance-related 

information in the business and risk section of the annual report (Gov Share) leads to a CDS 

spread widening of 18.4%. Interestingly, given that governance-related information accounts 

for around 73% of overall ESG-related information in our sample (environment-related infor-
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mation accounts for 18% and social-related information for 9%), the positive relationship be-

tween the overall ESG share and CDS spreads might be driven by the significant positive rela-

tionship between the share of governance-related information and CDS spreads. The results 

regarding our controls are mostly in line with prior literature and indicate that CDS spreads 

tighten with higher profitability, higher quick ratios, and a better credit rating but widen with 

higher analyst coverage, higher cash-to-asset ratios, and lower T-bill rates. 

If higher shares of ESG-related information are not leading to tighter CDS spreads, it might be 

rather the informational quality of ESG-related information that is determining CDS spreads. 

We therefore first repeat both regressions of Table 2.1 with the measures for informational 

quality. We then repeat our analyses only using ESG-related text (without the variable ESG 

share and its respective E, S, G splits) to examine whether the effects also persist for ESG-related 

information. The results of these regressions are provided in columns (1) to (3) of Table 2.2. 

 

Log(CDS)  

 

Alltext (1) 

(n=2,309) 

Alltext (2) 

(n=2,309) 

ESG 

(n=1,911) 

ESG Share 0.012 - - 

Env Share - -0.322*** - 

Soc Share - 0.154 - 

Gov Share - 0.084* - 

Fog Index -0.003 -0.004 0.003 

LMD Compound -0.102*** -0.104*** -0.047*** 

Quant Info 0.005 0.005 0.017** 

ESG Score -0.000 0.001 0.000 

Constant 5.810*** 5.844*** 5.010*** 

Firm controls Yes Yes Yes 

Macro. controls Yes Yes Yes 

Credit Rating Yes Yes Yes 

Firm-fixed Yes Yes Yes 

Time-fixed  Yes Yes Yes 

R2 0.608 0.610 0.612 

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respec-
tively. 

Table 2.2 Impact of readability, tone, and quant information within ESG-related content 

in a 10K’s Item 1 on CDS Spreads 

 

The coefficient LMD Compound in columns (1) to (3) of Table 2.2 is statistically significant and 

negative at the 1% level. This provides initial evidence that market participants consider the 
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tone of the information provided in an Item 1 in annual reports as a proxy for informational 

quality and adjust CDS spreads accordingly. More precisely, we find that a more positive tone 

of the information provided in Item 1 (business and risk description) leads to significantly 

tighter CDS spreads with an increase of the net tone measure LMD Compound leading to a 

tightening of CDS spreads by around 10%. This effect also persists, albeit to a smaller extent, 

when filtering Item 1 to ESG-related content thereby supporting hypothesis H3a. Results re-

garding readability and the amount of quantitative information provided in an Item 1, on the 

other hand, remain inconclusive for the entire text. For the ESG-related part in the risk section, 

we observe that in contrast to our expectation a higher degree of quantitative information 

(Quant Info) leads to a widening in CDS spreads and therefore we have to reject hypothesis 

H3b. Interestingly, while the significant positive (negative) relationship between the share of 

governance- (environment-) related information remains stable even after controlling for infor-

mational quality, the results in column (1) indicate that the positive effect of ESG shares in Item 

1 on CDS spreads does not persist when controlling for informational quality.8  

 

2.5.2 Sub-regressions for Environment, Social and Governance 

While we do not find evidence for a clear directional effect of readability and quantitative in-

formation of ESG-related content, but only a significant effect of the tone of ESG-related content 

in Item 1 on CDS spreads, both measures may play a bigger role for the three sub-segments of 

ESG - environment, social, and governance. We expect that the provision of quantitative infor-

mation might be particularly valuable for information related to environmental or social topics 

where firms often must adhere to clear, measurable performance indicators and regulations. 

Results of these analyses can be found in Table 2.3. 

 

                                                
8 In untabulated analyses we analyse whether our results are impacted by a firm’s industry focus using an interaction variable 

between our main variable LMD Compound and the Fama and French 12 industry classification as the sentiment of ESG-

related information may be more relevant for firms with higher exposure to ESG-related risks and/or public perception. As 

expected, we find that for firms in the energy sector, a sector particularly exposed to ESG-risks, a more positive tone of the 

information provided in Item 1 filtered to ESG-related content leads to significantly tighter CDS spreads by around 13% 

which is higher than for firms outside the energy sector. Interestingly, the same holds true for firms from the Business Equip-

ment and Computer sectors and the Consumer Durables industry. To confirm these results, we further used The Refinitiv 

Business Classification (TRBC) to analyse how market participants consider the tone of the information provided in an Item 

1 in annual reports for the IT-Sector as the Fama and French industry classification does not provide a precise IT-Sector 

classification. We again find that a more positive tone of the information provided in Item 1 leads to significantly tighter CDS 

spreads with an increase of the net tone measure LMD Compound leading to a tightening of CDS spreads by even around 

10% for firms in the IT sector. However, this effect does not persist when filtering Item 1 to ESG-related content. 
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Log (CDS) Env 

(n=1,921) 

Soc 

(n=1,831) 

Gov 

(n=1,675) 

Fog Index 0.001 0.000 -0.001 

LMD comp -0.016** -0.001 -0.050*** 

Quant Info -0.016** 0.004 -0.000 

Env Score -0.059 - - 

Soc Score (0.063) -0.056 - 

Gov Score - - 0.094* 

Constant 5.001*** 4.634*** 5.411*** 

Firm controls Yes Yes Yes 

Macro. controls Yes Yes Yes 

Credit Rating Yes Yes Yes 

Firm-fixed Yes Yes Yes 

Time-fixed  Yes Yes Yes 

R2 0.610 0.595 0.588 

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, re-
spectively. 

Table 2.3 Impact of readability, tone, and quant. information within a 10K’s Item 1 fil-

tered to Env-, Soc-, and Gov-related information on CDS spreads 

 

The results reveal that while readability still does not seem to play a big role for CDS market 

participants a higher degree of quantitative environment information leads to a tightening in 

CDS spreads. More precisely, for 10Ks filtered to environment-related content, our results indi-

cate that firms which use more quantitative information (Quant Info) when providing environ-

ment-related information also experience reduced perceived default risk. Our hypothesis H3b 

stating that the provision of quantitative information should lead to tighter CDS spreads, hence, 

only holds for information that is related to topics in which verifiability and measurability are 

particularly important to assess firm-inherent risks such as environment-related information. 

Note that the observed effect is comparably small (a one percentage point increase in the share 

of numbers used for environment-related information only leads to a 1.6% tightening of CDS 

spreads). In addition, our results suggest that how information is provided, measured by its 

tone, is not only relevant with regards to the entire set of ESG-related information but also for 

two out of the three subsets (environment and governance). These results do not only provide 

support to hypothesis H3a, but further suggest that the negative relationship between the tone 

of ESG-related information and CDS spreads is predominantly driven by environment- and gov-

ernance-related information (which are combined around 91% of overall ESG-related content 

in our sample). While these results may be explained by the notion that environment- and gov-
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ernance-related information are more relevant for corporate financial performance and inves-

tors, further analyses are needed why neither the share of social-related information nor its 

tone seem to be relevant for CDS market participants. 

 

2.5.3 Regressions on Impression Management 

Measures for informational quality and impression management do not only impact perceived 

risk, but could theoretically be also used by executives to influence investor perceptions of credit 

risk to their own benefit. If that is the case, we expect that informational quality regarding ESG 

is to some extent dependent on the actual ESG performance. Firms that perform comparatively 

badly regarding ESG could, for example, be inclined to frame their ESG-related information 

more positively and/or utilize more verifiable quantitative information on ESG in subsequent 

annual reports. We therefore analyse whether our measures for informational quality are used 

for impression management and regress these measures (measured for the ESG-related parts of 

an Item 1) on an external ESG benchmark (the Refinitiv ESG score). The results of these anal-

yses are shown in Table 2.4. 

 

 Fog Index 

(n=2,112) 

LMD Comp 

(n=2,135) 

Quant Info 

(n=2,112) 

ESG Score -0.003 -0.005*** -0.005** 

Firm controls Yes Yes Yes 

Macro. controls Yes Yes Yes 

Credit Rating No No No 

Firm-fixed effects Yes Yes Yes 

Time-fixed effects Yes Yes Yes 

R2 0.242 0.389 0.156 

Constant 16.602*** -1.331 0.690 

 ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, 

respectively. 

Table 2.4 Impact of previous year’s ESG score on readability, tone, and quant. infor-

mation of ESG-related information in a 10K’s Item 1 

 

We find that firms with particularly low ESG scores exhibit a more positive net tone than their 

peers (significant at the 1% level) and utilize more quantitative information (significant at the 

5% level). While these results provide some support for hypothesis H4 regarding quantitative 

information and tone, we again do not find a statistically significant effect for readability. 
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These results suggest that firms (and presumably their executives) engage to some extent in 

impression management by adjusting the tone and content of their firm’s annual reports. Firms 

might, however, not only react to external ratings by adjusting informational quality, but also 

by adjusting which type of information they show. Firms might, for example, increase the over-

all share of ESG-related information if a previous year’s ESG rating has been particularly nega-

tive (or positive if the respective firm wants to build on the momentum). To test whether this 

is the case, we repeat the regression of Table 2.4 with four different dependent variables: a 

firm’s share of ESG-related information in an Item 1 and respectively the share of environment-

, social-, and governance-related information. For the latter three analyses we use the respective 

sub-score of the Refinitiv ESG score. The results provided in Table 2.5 indicate that while the 

overall ESG-score does not seem to have an effect on the share of ESG-related information in a 

firm’s annual report in a subsequent year, firms with high social and environment scores seem 

to increase the respective shares in subsequent reports. While the overall effect is comparably 

small, our results suggest that firms do not only adjust the informational quality of an annual 

report to a previous year’s ESG score, but also curate which type of content is shared in an 

annual report accordingly. Taken together with the results of Table 2.4, we conclude that firms 

tend to strategically engage in impression management through the selective provision of in-

formation to influence the default risk perception of their firm by credit market investors. 

 

 ESG Share 

(n=2,585) 

Env Share 

(n=2,585) 

Soc Share 

(n=2,585) 

Gov Share 

(n=2,585) 

ESG Score 0.077 - - - 

Env Score - 0.030** - - 

Soc Score - - 0.022** - 

Gov Score - - - -0.024 

Constant 0.779** 0.229** 0.065 0.523** 

Firm controls Yes Yes Yes Yes 

Macro. controls Yes Yes Yes Yes 

Credit Rating Yes Yes Yes Yes 

Firm-fixed Yes Yes Yes Yes 

Time-fixed  Yes Yes Yes Yes 

R2 0.110 0.035 0.094 0.094 

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respec-
tively. 

Table 2.5 Impact of previous year’s ESG, Env, Soc, & Gov Score on ESG-, Env-, Soc-, and 

Gov-related content in a 10K’s Item 1 
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2.6 Robustness Checks 

2.6.1 Alternative Selection of ESG-Related Content 

Due to its more qualitative nature ESG-related information often require more detailed expla-

nation than pure financial information. It therefore could be conceivable that we ignore im-

portant information by focusing our analyses only on sentences that include ESG-related words. 

To avoid an implicit selection bias, we have repeated our analyses using a second sample that 

includes not only ESG-related sentences but also the sentences immediately preceding and fol-

lowing these sentences. Results remain qualitatively and quantitatively similar for all main var-

iables. 

 

2.6.2 Alternative Sentiment Measures 

Following Möller and Reichmann (2021) we repeat our analyses with a more advanced senti-

ment score (VADER Compound) following the VADER (Valence Aware Dictionary for Sentiment 

Reasoning) model developed by Hutto and Gilbert (2014). While our VADER Compound meas-

ure is based on a similar method of netting positive and negative words as the LMD Compound 

measure, it also takes sentence structure, meaning, and adjacent words into account. The 

VADER-method is based on a sample of social media messages and identifies a range of heuris-

tics that humans use to infer sentiment from written natural language. We implement the 

VADER methodology using the Loughran-McDonald Financial Dictionary instead of the social 

media-based dictionary used by Hutto and Gilbert (2014) to infer positive (negative) meaning. 

To calculate our VADER Compound measure, we assign all positive (negative) words in a 10K-

filing’s Item 1 ESG-related sections with the value +1 (-1). These values are subsequently ad-

justed (i.e., attenuated or intensified) based on the sentiment heuristics developed by Hutto 

and Gilbert (2014) and aggregated for each text segment. The result of the robustness check 

shows that our analyses are robust to this alternative measure of sentiment and are very similar 

in magnitude, direction, and significance. Given that the VADER methodology used for our 

Vader Compound measure has been developed based on a sample of tweets (i.e., short sentences 

from social media) which might contain more emotional and informal language than what can 

typically be found in financial reports, our results must be interpreted carefully. As Möller and 

Reichmann (2021) point out, however, the VADER methodology still contains three heuristics 

that are generalizable to language used in financial publications: intensifiers (words that in-

crease sentiment intensity), contrastive conjunctions (conjunctions that shift contrasts the 
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meaning of different parts of a sentence such as “but”), and negations (words that flip the 

sentiment of a sentence or particular words in that sentence).9 

 

2.6.3 Alternative Measures of Thematic Manipulation 

While the analysis of disclosure tone is particularly popular in finance and accounting research, 

tone might not be the best proxy for thematic manipulation regarding the risk assessment of 

investors. Investors might be far more concerned about an increasing usage of words that signal 

uncertainty or indecisiveness related to corporate actions. We further verify our analyses with 

different measures for thematic manipulation and repeat all analyses with the share of words 

signalling uncertainty and the share of weak modal words following the dictionary proposed by 

Loughran and McDonald (2011) instead of our sentiment proxies. Results again remain quali-

tatively and quantitatively similar in the sense that a higher degree of uncertainty leads to sig-

nificantly wider CDS spreads. 

 

2.7 Discussion 

2.7.1 Implications 

Our results provide empirical evidence that CDS market participants react to the way infor-

mation is provided by firms and adapt their risk assessment accordingly. Investors thereby fore-

most consider the share of particularly risk relevant information regarding environment- and 

governance-related topics in a firm’s business and risk section of a 10K as well as the tone of 

annual reports in their assessment of a firm’s credit risk. Issuers of CDS contracts will, therefore, 

charge a higher premium for CDS contracts linked to bonds of firms with more negatively 

framed ESG-related information as well as for firms with annual reports with less (more) infor-

mation on environment- (governance-) related topics in their annual reports leading to, ceteris 

paribus, higher costs for creditors. Although prior studies already show that ESG activities of 

firms can affect firm risk, our study is the first to find empirical evidence that informational 

quality and the share of ESG-related information in annual reports also affect the market’s per-

ception of a firm’s default risk. Our results consequently have important implications for guiding 

                                                
9 Hutto and Gilbert (2014) further use two other heuristics, punctuation (e.g., exclamation marks) and capitalization (e.g., all-caps 

words) which are less relevant for our analyses and should not further influence our results. 
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management in preparing their financial reports and making them aware of impression man-

agement measures that could be used as proxies for credit risk by market participants. By cre-

ating awareness of these additional credit risk proxies, our findings help executives to mitigate 

information asymmetry as well as market participants to better judge the informational content 

of ESG-related information in annual reports. 

While our findings might be at least partially driven by the nature of ESG-related information 

(e.g., ESG risks are more likely to be complex and associated with a higher degree of uncertainty 

than financial information) they indicate that executives might actively use ESG information 

asymmetries to their advantage by adapting how ESG-related information is portrayed in an-

nual reports. More specifically, we show that executives adapt their framing of ESG-related 

information based on a company’s historic ESG ratings and, for example, frame ESG-infor-

mation more positively when a firm’s previous year’s ESG rating has been particularly low. Our 

study consequently indicates that even ESG information directly provided by firms through their 

annual reports is not unbiased and thus cannot ensure an effective communication of market-

relevant information to stakeholders. Investors should thus specifically take a firm’s previous 

year’s ESG ratings into account when interpreting the framing and presentation of ESG-related 

information. Our findings also provide important implications for rating agencies who need to 

monitor impression management biases when interpreting qualitative ESG-related disclosures. 

Through the application of sentiment analyses and data mining we find evidence of the previ-

ously described economic benefits for executives, market participants, and investors due to the 

mitigation of ESG-related information asymmetries and thus contribute to research on green 

information systems which inter alia includes the improvement of the flow and management of 

environmental-related information (Sarkis et al. 2013).  

Further, as the market is a black box with regard to how (ESG) information is processed within 

automated trading algorithms, we provide an open-source automated mechanism to capture 

informational quality of ESG disclosure and their impact on investors. Therefore, our approach 

will be in the public interest as it provides a freely available mechanism to document how fi-

nancial markets react to firms’ disclosures of ESG actions and policies as well as how this infor-

mation is provided to investors. Investors could subsequently better interpret and anticipate 

how markets react to such disclosures. 

 



 

2. The Information Content of ESG Disclosures and the Public Perception of Credit Risk 

  27 

2.7.2 Limitations 

There are four major limitations in this study that need to be addressed in future research. First, 

our results indicate that measures for informational quality and the framing of ESG-related 

information are integrated into the market’s risk assessment. While our findings provide a first 

indication that executives use impression management tactics to influence the perception of a 

firm’s ESG activities, further research is needed to infer a true causal relationship. Second, we 

focus on the U.S. market only, as this is the most important and liquid CDS market. Further 

research should analyse whether our findings also hold true for other geographies with less 

prominent (i.e., smaller) over-the-counter (OTC) markets. Third, we only focus on CDS spreads 

as a proxy for a firm’s perceived credit risk in our analyses. While CDS markets are among the 

most liquid and price efficient credit markets, further research regarding different measures of 

corporate risk (e.g., corporate bond spreads) are needed to confirm that our results are not 

limited to CDS markets but also extend to a more thorough approach to risk assessment by 

investors. Lastly, as Loughran and McDonald (2016) point out net sentiment scores such as the 

LMD Compound and Vader Compound we use for our analyses are potentially biased as nega-

tions of positive words occur significantly more frequently than negations of negative words. 

While we partially account for this by a search for preceding negating words within three words 

before a positive word and the use of the Vader methodology, negations are often far more 

complex than what can be accounted for by simple computational methods. 

 

2.8 Conclusion 

There is only little research on how readability and framing of ESG-related content in annual 

reports affect the market’s risk assessment of the respective firm. The primary purpose of our 

paper is thus to examine whether market participants consider various measures of strategic 

impression management regarding ESG-related content when assessing a firm’s credit risk. 

Given the increasing importance of ESG activities and the high degree of informational asym-

metries still persistent regarding information on ESG, we further analyse whether executives 

engage in strategic impression management to improve a firm’s external perception by strate-

gically framing a firm’s ESG-related information. 

We find empirical evidence that CDS market participants take informational quality and im-

pression management measures into account and positively react to a more positive tone with 

regard to ESG-related content in a firm’s annual report resulting in tighter CDS spreads. Further 
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analyses regarding the three components of ESG suggest that markets particularly focus on 

environment-related (governance-related) content with a higher share of such information in 

annual reports leading to tighter (wider) CDS spreads. For environment-related content, our 

findings, furthermore, suggest that if companies use more quantitative information, the lower 

is the perceived credit risk. This indicates that more quantitative (i.e., verifiable) information 

on environmental risk provides further confidence in an assessment of a firm’s credit risk. Taken 

together, market participants seem to, at least implicitly, take disclosure tone as well as a higher 

propensity to provide numerical information into account when assessing a firm’s credit risk 

indicating that both factors could be additional determinants of CDS spreads, and thus credit 

risk. Given the increasing relevance of sustainability and our findings that market participants 

integrate impression management measures and the framing of ESG activities into their risk 

assessment, executives could be tempted to engage in strategic impression management to ac-

tively influence the perception of a firm’s ESG activities. We find empirical evidence that firms 

with lower ESG scores use impression management strategies – in particular thematic manipu-

lation (tone) and manipulation through numerical information – for the ESG content of annual 

reports to improve a firm’s perception of their ESG activities. Therefore, our findings provide 

initial evidence that firms might use biased language to their own benefit and thus strategically 

engage in impression management through the selective framing of information.  

Taken together with our contribution to the green information systems and ESG-related litera-

ture we further hope that our approach and its results enable investors to better interpret cor-

porate disclosures and to decipher potential signals that executives may engage in impression 

management. Investors could thereby not only try to anticipate likely market reactions to ESG-

related disclosures but also partially decrease the informational advantage of hedge funds and 

large-scale institutional investors.  
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3 Market reactions on shareholder activism through open letters 

3.1 Abstract 

To position themselves in the competitive landscape of fund collection, activist investors have 

to generate public awareness for their actions and differentiate themselves from other investors. 

Thereby, the activist investor Petrus Advisers predominantly uses the instrument of open letters 

in daily newspapers. By its concentration on this single instrument, Petrus Advisers allows us 

to analyse shareholder activism not only from an overall investor’s case study perspective but 

also with a focus on a single tool of activism. We examine the market reactions caused by these 

open letters on the target companies' share prices with a regional focus on Continental Europe. 

The analysis of 42 open letters shows that only initial publications addressed directly to the 

management board of the target companies induce positive market reactions. In addition, less 

profitable firms and companies with a larger number of employees generate greater positive 

stock price reactions. Based on the results, open letters might not be the most favorable single 

instrument for activist investors in Europe. 

 

3.2 Introduction 

In September 2017, the investment firm Petrus Advisers (PA) published an open letter to the 

major German bank Commerzbank AG. In its letter, PA sharply criticizes the management of the 

exchange-listed online subsidiary comdirect bank AG by e.g., describing the management board 

as having no smart ideas, highlighting the insufficient growth and innovation speed and em-

phasising the inefficient cost and IT structure. Obviously, the aim of the letter was to raise 

pressure on the executive board in order to increase the value of the shares held in comdirect 

bank AG. Six months later, PA published a second letter with similar content. After the release 

of the second letter, Commerzbank AG started a squeeze-out for comdirect bank AG’s outstand-

ing shares while PA increased their shares from 5.7% to 7.5% in comdirect bank AG. PA recom-

mended all minority shareholders to reject Commerzbank AG’s bid as the offered price would 

not reflect the fair value of comdirect bank AG10. To complete the squeeze-out in 2020, Com-

merzbank AG offered PA a share price of almost one third above the initial offered price and 

thus paid a high premium.  

                                                
10 Petrus Advisers (2020): https://petrusadvisers.de/, Accessed on 2020-05-14. 
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As illustrated by this example, shareholder activism seems to be a rewarding approach more 

relevant than ever since its first appearance in the United States (US) around the 1980s 

(Hilldrup, 2012). In 2019, a record of 147 activist investors launched new campaigns, including 

43 new investors without any previous shareholder activism history. In total, 187 companies 

were globally targeted by activist investors in 209 campaigns in 2019. 23% of these campaigns 

have been launched against European companies11. Germany, Austria and Switzerland, the fo-

cus area of PA, are home to 31 target companies, which account for approximately 23% of 

European activism12. Due to activist investors looking for deep markets to invest considerable 

capital, campaigns in the major continental stock markets rose 56% compared to 2017/1813. 

PA is one of the most prolific European activists, competing with global players. Along with the 

growing number of competing activists, it becomes more difficult for each investor to create 

public awareness of their actions and to distinguish themselves from other investors in order to 

position themselves in the competitive landscape of fund collection. PA is betting on a public 

strategy by primarily using the instrument of open letters in daily newspapers.  

Since shareholder activism originated in the US, the majority of research is centred on US-based 

shareholder activism and mostly analyses success factors of activist investors in their respective 

environment (Ryan & Schneider, 2002; Walsh & Kosnik, 1993). However, activism in Europe 

differs from the US in terms of e.g., corporate governance structures. Shareholder activism in 

Europe and especially the approach of activist investor PA, which is based on public presence 

predominantly in form of open letters, is to some degree innovative as evidence for this region 

and the method is limited (Bessler & Holler, 2008; Drerup, 2014; Mietzner et al., 2011; 

Mietzner & Schweizer, 2014; Schaefer & Hertrich, 2013; Weber & Zimmermann, 2013). Recent 

literature mainly focuses on investment activities in Anglo-Saxon institutional settings and anal-

yses single activist investors or characteristics of target companies.  

                                                
11 Data was collected for campaigns conducted at companies with market capitalization greater than 500$ million 

at time of campaign announcement. FactSet (2019): FactSet Research Systems. Press reports and public filings, 

Accessed 2019-12-21. 

12 Black, J. (2018): The Activist Investing Annual Review 2018. https://www.srz.com/images/con-

tent/1/5/v2/155375/The-Activist-Investing-Annual-Review-2018-HiRes.pdf, Accessed on 2019-12-16.  

Black, J. (2017): The Activist Investing Annual Review 2017. https://corpgov.law.harvard.edu/2017/02/21/the-

activist-investing-annual-review-2017, Accessed on 2019-12-16. 

13 FactSet (2019): FactSet Research Systems. Press reports and public filings, Accessed 2019-12-21. 

 



 

3. Market reactions on shareholder activism through open letters 

  35 

The strategy of PA allows us to analyse the success of the letters in isolation as an instrument 

of shareholder activism in Continental Europe. The results offer insights into the general effec-

tiveness of open letters with regards to their peculiarities and the impact of them on target 

companies' share prices. The empirical evidence indicates that open letters only have a signifi-

cant influence on the stock returns if they are addressed directly to the management board of 

the target companies and are initial publications. Based on these findings, it is unlikely that 

open letters will become a dominant tool to increase the value of a company for short-term 

revenues in Continental Europe.  

The study proceeds as follows. In chapter 2, we introduce the activist investor PA and its open 

letter strategy followed by an overview of existing literature in chapter 3. Then we derive hy-

potheses and analyse them with the research methodology presented in chapter 4. In the fol-

lowing chapter 5, we present the results of the event study and multivariate analysis. In chapter 

6, we give an outlook and summarise the results. 

 

3.3 The activist investor Petrus Advisers 

Activist investors were first observed in North America in the 1980s. They entered the conti-

nental European financial markets in the mid-1990s (Croci, 2004, 2007).  

Petrus Advisers is a London-based investment firm which was founded by Klaus Umek and Jo-

hannes Meran in 2009. Its investment focus is on European companies, more precisely in Ger-

man-speaking and Eastern European countries. According to its website, PA is committed to a 

responsible investment approach and strives to act in friendly cooperation with all stakeholders 

of the target companies, including its respective management teams, board members, institu-

tional investors and private shareholders14.  

According to PA, they manage 350 million euros and are interested in investments above 20 

million euros15. PA is regulated by the Financial Conduct Authority in London and manages the 

Petrus Advisers Special Situations Fund as well as the Special Situation UCITS Fund. At a Uni-

versal Investment promotion event in early 2018, PA explained their activist approach. The first 

step is to identify potential target companies. This is done through various channels such as 

                                                
14 Petrus Advisers (2020): https://petrusadvisers.de/, Accessed on 2020-05-14. 

15 Reimer, H. (2017): Aktivist Petrus Advisers: "Wollen über 5 Prozent von Comdirect". https://www.wiwo.de/fi-

nanzen/boerse/aktivist-petrus-advisers-wollen-ueber-fuenf-prozent-von-comdirect/20357898.html, Accessed 

on 2019-12-16. 
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their extensive network of contacts. PA focuses on undervalued companies and decides on this 

basis on the attractiveness of investment in the selected company. Subsequently, a due diligence 

assessment is carried out. PA interviews industry experts, meets management and assesses 

whether shareholders have similar views on the current status of the company in order to initi-

ate a possible activist cooperation. If an investment decision is made, PA buys up to 9.5% of its 

own portfolio. Its portfolio is divided into core positions, which are usually held for two to three 

years, and smaller trading positions, which are held for three to six months. The core positions 

are the investments that are subject to activist engagement. Most of the companies exposed to 

activist demands from PA come from the real estate sector16.  

PA uses open letters as an activist tool. Letters are made available to a broad public in the form 

of advertisements or newspaper articles. In addition, the letters are made available on its own 

website. PA does not use public letters as an isolated single action. If the target company does 

not follow the demands, then a follow-up letter is published in order to increase the pressure.  

 

3.4 Literature overview and hypotheses development 

Agency conflicts and the settlement of these conflicts are the main driving forces behind share-

holder activism (Jensen, 1986; Gillan & Starks, 1998; Jensen & Meckling 1976; Bassen et al., 

2019). One of the first studies dealing with activist investors, analyses the positive influence of 

six raiders17 on shareholders’ wealth (Holderness and Sheehan, 1985).  

Multiple studies analyse primarily target firm characteristics. They identify underperformance 

in terms of low return on assets (ROA) and return on equity (ROE) as central factors for an 

activist approach (Bethel et al., 1998; Drerup, 2014; Gillan & Starks, 1998; Bassen et al., 2019; 

Del Guercio et al., 2008; Ertimur et al., 2010). In contrast to that, several studies find that 

hedge fund activism focuses primarily on target companies with a high level of ROA and ROE 

(Boyson & Mooradian, 2011; Boyson et al., 2016; Brav et al., 2008, 2010; Clifford, 2008; Klein 

& Zur, 2009, 2011). In line with these findings, the profitability of a company is negatively 

correlated with financial activism and positively correlated with social activism (Judge et al., 

2010). Considering the size of the target, e.g., in terms of market capitalization or book value 

of assets, several publications come to mixed results depending on the form of shareholder 

                                                
16 UI-ChampionsTour 2018 (2018): [Recorded by T. H. Klaus Umek]. Universal Invest 2018: Universal Investment. 

 

17 Carl Icahn, Irwin Jacobs, Carl Lindner, David Murdock, Victor Posner and Charles Bluhdom.  
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activism. Studies covering shareholder activism in form of shareholder proposals find that these 

targets are associated with a larger size (Renneboog & Szilagyi, 2011; Cai & Walkling, 2011; 

Ertimur, Ferri & Muslu, 2010; Ertimur, Ferri & Stubben, 2010), while studies investigating 

hedge fund activism contradict these findings (Boyson et al., 2016; Boyson & Mooradian, 2011; 

Klein & Zur, 2009, 2011). In further regard, target companies tend to have relatively low growth 

rates whereas, in terms of leverage, the picture is less clear even though a slight tendency to-

wards higher leverage is observable (Brav et al., 2008, 2010; Boyson & Mooradian, 2011; Zhu, 

2013). On the contrary, some studies report that activist investors target often profitable and 

financially strong firms with an above average liquidity (Boyson & Mooradian, 2007; Klein & 

Zur 2009, 2011; Bassen et al., 2019; Boyson et al., 2016; Matsusaka et al., 2015; Norli et al., 

2015; Gantchev & Jotikasthira, 2018).  

Various large-scale US and European studies indicate significant effects of shareholder activism 

on returns considered from a short-term perspective (less than or equal to one year) or from a 

long-term perspective (from one to five years) (Akhigbe et al., 1997; Becht et al., 2010, 2017, 

2019; Bessler & Holler, 2008; Boyson & Mooradian, 2007; Brav et al., 2010; Clifford, 2008; 

Klein & Zur, 2009; Mietzner & Schweizer, 2015; Bassen et al., 2019; Renneboog & Szilagyi, 

2011; Boyson et al., 2016; Cuñat et al., 2012; Thomas & Cotter, 2007; Bebchuk et al., 2015; 

Krishnan et al., 2016). There is evidence over the long term for significantly positive returns 

(Gillan & Starks, 2007; Ryan & Schneider, 2002; Boyson et al., 2016; Greenwood & Schor, 

2009), but also for negative long-term buy-and-hold abnormal returns or market neutral returns 

(Karpoff, 2001; Drerup, 2014; Mietzner & Schweizer, 2014). Therefore, apart from the fact that 

the preferred target characteristics remain unclear, the value-enhancing effects of shareholder 

activism are also vague. One reason for conflicting results on value-enhancing effects could be 

that activist investors pursue different objectives and strategies or weigh objectives unequally. 

The analysis of a sample containing activist investors with different objectives, such as improv-

ing financial ratios or social and environmental performance, or weighting the objectives dif-

ferently, shows ambiguous results (Pozen, 1994; Sullivan & Mackenzie, 2008; Goranova & 

Ryan, 2014; McNulty & Nordberg, 2016; Bassen et al., 2019; Bebchuk et al., 2015; Gantchev 

et al., 2019; Gantchev & Jotikasthira, 2018).  

To control for some heterogeneity, some studies focus on one single activist investor. Bassen et 

al. (2019) analyse the investment success of the US activist investor Guy Wyser-Pratte and show 

that the investment activities of the activist investor increase the short- and long-term share-

holder value when Wyser-Pratte targets poor performing companies (Bassen et al., 2019). Ven-

kiteshwaran et al. (2010) analyse the investment activities of the activist investor Carl Icahn. 
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Icahn's target companies consist of companies from a notable range of sectors. The targets in-

dicated by Icahn vary according to the sectors of the target companies and more of them seemed 

to be rather over- than underleveraged. However, a considerable minority had pay-out rates 

too low and more money than necessary. Again, the results of the analysis show a significantly 

positive response of the share price to the announcement that Icahn holds a stake in the target 

company (Venkiteshwaran et al., 2010).  

To enhance the existing literature that mainly focuses on investment activities in Anglo-Saxon 

institutional settings and analyses single activist investors or characteristics of target companies, 

we decided to focus on the method used by the activist investor PA who mainly operates in 

Continental Europe. The focus on this single instrument and the regional focus on Continental 

Europe is innovative and allows us for the first time to analyse shareholder activism at an in-

strumental level with an emphasis on a single tool of activism. The open letter method used by 

PA has not been studied yet. Therefore, we first analyse whether this method leads to positive 

abnormal stock returns. 

Hypothesis 1: Publications of open letters from Petrus Advisers have a positive impact on the market 

value of the target company. 

We assume that follow-up publications mostly concern companies that reject the accusations in 

their response, which in turn partially reverses the positive effects of the initial publication. 

Further publications would then also have a positive effect on the value of these companies. 

Hypothesis 2: Follow-up publications of open letters by Petrus Advisers have a positive influence on 

the market value of the target company. 

We further examine whether indirect letters achieve the same effect as direct letters. More than 

half of the indirect letters were written to warn against a hostile takeover. These publications 

make no new demands or suggestions for improvement and thus do not have the same focus as 

direct publications.  

Hypothesis 3: Indirect publications do not have the same positive impact on company value as direct 

publications. 

 

3.5 Data collection and methodology 

The data sample includes 15 companies that were targets of public activist claims by PA. The 

time period starts with the first open letter in November 2014 and ends with the publication in 
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February 2019. The event dates examined are the days when the open letters were first availa-

ble to the public. A total of 44 letters were published by PA, ten of them followed by counter-

publications from the executive team of the target companies. We removed two open letters 

due to confounding events, leaving a sample size of 42 published letters. These 42 letters are 

further divided into the two subsamples of indirect and direct letters. Direct letters address, i.e., 

the CEO or CFO, directly. In contrast, indirect letters address shareholders or the public with 

an intention to buy, sell or keep invested. Further, the total sample is grouped into initial and 

follow-up publications. Given the industry focus of PA another subsample classification is dif-

ferentiating between target companies from the real estate industry and outside of it. Table 3.1 

gives an overview of the companies targeted by PA and the characteristics of the respective 

publications of open letters.  

 

Table 3.1 Companies targeted by PA between 2014 and 2019 and characteristics of the respective open 

letters 

Company name Direct:Indirect 
Counter publica-

tions 
Initial publications Industry 

Wienerberger AG 5:0 4 April 19, 2018 Building Materials 

Moneta Money Bank, a.s. 4:0 1 January 1, 2018 Financial Institution 

Comdirect Bank AG 2:0 0 September 12, 2017 Financial Institution 

Immofinanz AG 2:2 0 March 14, 2017 Real Estate Industry 

CA Immobilien Anlagen AG 3:1 0 November 27, 2017 Real Estate Industry 

Conwert Immobilien Invest SE 4:2 2 January 6, 2015 Real Estate Industry 

S IMMO AG 1:0 0 March 8, 2016 Real Estate Industry 

Wacker Neuson SE 3:0 0 October 20, 2015 Construction Equipment 

Braas Monier Building Group 

S.A. 

2:2 0 October 19, 2016 Building Materials 

Flughafen Wien AG 0:2 0 November 21, 2014 Airport Operator 

KWG kommunale Wohnen 

GmbH (AG bis 2017) 

1:1 0 April 11, 2016 Real Estate Industry 

Semapa - Sociedade de Inves-

timento e Gestão, SGPS, S.A. 

1:0 
1 

July 17, 2015 Conglomerate 

STADA Arzneimittel AG 1:0 1 June 2, 2016 Pharmacy 

Ophir Energy 4:0 1 December 18, 2017 Oil & Gas Industry 
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Unipetrol 1:0 0 August 24, 2018 Oil & Gas Industry 

 

To analyse the immediate stock market reactions following the publication of open letters by 

PA, we conduct event studies focussing on five different event windows. We use an estimation 

window for the event study of 250 days in order to ensure the greatest possible informative 

value and to compensate for seasonal fluctuations (Peterson, 1989). 

Abnormal returns 𝐴𝑅𝑖,𝑡  are calculated as the difference between actual return 𝑅𝑖,𝑡 and normal 

return 𝐸(𝑅𝑖,𝑡) of a company i at time t: 

𝐴𝑅𝑖,𝑡 = 𝑅𝑖,𝑡 − 𝐸(𝑅𝑖,𝑡) (1) 

𝐴𝑅𝑖,𝑡 : Abnormal return of company share i at time t 

𝑅𝑖,𝑡: Actual return of company share i at time t  

𝐸(𝑅𝑖,𝑡): Normal (expected) return of company share i at time t 

 

Statistical and economic models can be used to calculate normal returns. One of those is the 

market model, which is an improvement of the constant mean return model as it reduces the 

variance of abnormal returns (MacKinlay, 1997). The market model relates the returns of a 

security i 𝑅𝑖𝑡 to the market returns 𝑅𝑚𝑡:  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖 ∗ 𝑅𝑚𝑡 + 𝑢𝑖,𝑡 (2) 

where 𝛼𝑖 measures the unsystematic return and shows excess returns of a stock over the market. 

The beta-factor 𝛽𝑖 depends on the market volatility and represents the systematic risk. The error 

term 𝑢𝑖𝑡 captures random errors. Further, an OLS estimator is used to estimate the parameters 

𝛼𝑖 and 𝛽𝑖 by minimizing the sum of all distances of all data points to the market-model line. 

Market fluctuations are reflected by the Datastream Market Index for the respective countries 

of the target companies. Index and price data for the fifteen examined companies are obtained 

via the Thomson Reuters database. 

Additional to the market-model, we apply the statistical Carhart four-factor model, which is an 

extension of the Fama French three-factor model. Fama and French (1993) argue that a port-

folio built to replicate risk factors associated with size and value improve essentially the explan-

atory power of the CAPM market beta. Hereby is size captured by market equity and value by 

the book-to-market ratio. Carhart (1997) introduces a four-factor model which improves the 

average pricing errors of the CAPM and the three-factor-model. He adds the momentum factor 

and proposes to estimate the following model:  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖1 ∗ 𝑀𝑘𝑡𝑡 + 𝛽𝑖2 ∗ 𝑆𝑀𝐵𝑡 + 𝛽𝑖3 ∗ 𝐻𝑀𝐿𝑡 + 𝛽𝑖4 ∗ 𝑊𝑀𝐿𝑡 + 𝑢𝑖,𝑡 (3) 
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where 𝑀𝑘𝑡𝑡  is the market return in excess of risk free rates in period t. The size factor is cap-

tured by 𝑆𝑀𝐵𝑡 (Small Minus Big), which is the difference between the returns on portfolios of 

small-cap and big-cap stocks. 𝐻𝑀𝐿𝑡 (High Minus Low) captures the difference between returns 

on portfolios of stocks with a high book-to-market ratio and portfolios of stocks with a low book-

to-market ratio (Fama & French, 2012). The momentum factor 𝑊𝑀𝐿𝑡 (Winner Minus Losers) 

captures the difference between the returns on portfolios with winner stocks and portfolios with 

loser stocks of the last 12 months. As market indices, we use the Datastream market indices of 

the respective countries of the target companies. The index data and stock price information of 

the examined companies are obtained from the Thomson Reuters database. Data for the factors 

𝑆𝑀𝐵𝑡, 𝐻𝑀𝐿𝑡 and 𝑊𝑀𝐿𝑡 is provided by the Fama and French data library.  

Based on either the standard market model or the Carhart four-factor model, we further calcu-

late the cumulative abnormal returns (CAR):  

𝐶𝐴𝑅 = ∑ 𝐴𝑅𝑖,𝑡

𝑇2

𝑡=𝑇1

 

(4) 

as well as the mean cumulative abnormal returns (CAAR): 

𝐶𝐴𝐴𝑅𝑖,𝑇1−𝑇2
=

1

𝑁
∑ 𝐶𝑅𝑖,𝑡

𝑇2

𝑡=𝑇1

 

(5) 

 
Another measure is the median, which is determined by sorting the values into an order and 

selecting the mean value for odd numbers or the average of the two mean values for even 

numbers. For small samples, the median is not as susceptible to upward and downward outliers 

as, for example, the mean. 

 

3.6 Results 

Table 3.2 summarises the event study results for the complete data sample. Our analysis reveals 

only weak statistical significance for the seven-day event window. In contrast to other forms of 

shareholder activism, the publication of open letters by PA does not lead to any overall signifi-

cant stock price reactions. Hypothesis 1 is not supported. 
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Table 3.2 Share price reactions to publications of open letters by PA (n=42) 

Share price reactions of the target companies as a result of the publications of open letters for different time windows. ***, ** and 

* indicate statistical significance at the 1%, 5% and 10% level respectively. 

 

To test hypothesis 2, we divided the total sample into the subsamples of initial publications and 

follow-up publications. The results in Table 3.3 show that for two event windows ([0:1], [-3:3]) 

the subsample of initial publications shows significantly positive abnormal returns. We there-

fore conclude that follow-up publications do not positively affect the market value of target 

companies in the same way as first publications. The divergences between the two samples 

remain insignificant.  

 

  

   CAR t-Test Boehmer Test 
Corrado Rank 

Sum Test 

Event Window Mean [%] Median [%] t-value z-score t-value 

Panel A: Publication of open letters by Petrus Advisers (n=42, Market model) 

[-5:5] 0.03 0.30 0.04 0.06 0.39 

[0:0] 0.08 0.22 0.32 0.24 0.62 

[0:1] 0.39 0.31 1.03 0.67 1.21 

[-1:1] 0.47 0.15 1.13 0.83 1.24 

[-3:3] 0.87 0.27 1.56 1.30 0.82 

Panel B: Publication of open letters by Petrus Advisers (n=42, Carhart four-factor model) 

[-5:5] 0.10 -0.02 0.16 0.20 0.53 

[0:0] 0.15 0.18 0.63 0.52 0.77 

[0:1] 0.44 0.26 1.21 0.83 1.27 

[-1:1] 0.54 0.26 1.31 1.00 1.40 

[-3:3] 1.03 0.51 1.84* 1.59 1.00 
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Table 3.3 Share price reactions to initial and follow-up publications 

Share price reactions of target companies as a result of initial and follow-up publications of open letters for different time windows 

and samples. ***, ** and * indicate statistical significance at the 1%, 5% and 10% level respectively. 

 

Hypothesis 3 argues that indirect letters, which mainly warn against a hostile takeover, will not 

result in the same positive returns as direct publications. The results in Table 3.4 document that 

at least for the seven-day event window the subsample of direct publications shows significantly 

positive abnormal returns. We interpret this evidence as weak support for hypothesis 3. A com-

parison of the two subsamples shows that they also only differ significantly for the seven-day 

event window.   

 

  

   CAR t-Test Boehmer Test 
Corrado Rank Sum 

Test 

Event Window Mean [%] Median [%] t-value z-score t-value 

Panel A:  Initial publications (n=15, Carhart four-factor model) 

[-5:5] 0.20 0.41 0.18 0.22 0.67 

[0:0] 0.47 0.46 1.49 1.44 1.27 

[0:1] 1.04 0.75 1.80* 1.76* 1.83* 

[-1:1] 0.96 0.26 1.42 1.40 1.54 

[-3:3] 1.64 1.48 1.78* 1.74* 1.61* 

Panel B:  Follow-up publications (n=27, Carhart four-factor model) 

[-5:5] 0.04 -0.71 0.06 0.08 0.19 

[0:0] -0.02 0.01 -0.06 -0.14 0.04 

[0:1] 0.12 -0.16 0.25 -0.08 0.27 

[-1:1] 0.31 -0.14 0.59 0.31 0.66 

[-3:3] 0.69 -0.27 0.98 0.69 0.09 

Panel C: Comparison of initial and follow-up publications  

   CAR Welch’s t-Test Mann-Whitney U test 

Event Window ∆ Mean [%] ∆ Median [%] t-value z-score 

[-5:5] 0.16 1.12 0.11 0.67 

[0:0] 0.49 0.45 1.06 0.96 

[0:1] 0.92 0.91 1.24 1.14 

[-1:1] 0.65 0.40 0.75 0.72 

[-3:3] 0.95 1.62 0.81 1.35 
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Table 3.4 Share price reactions to direct and indirect publications 

Share price reactions of target companies as a result of direct and indirect publications of open letters for different time windows 

and samples. ***, ** and * indicate statistical significance at the 1%, 5% and 10% level respectively. 

 

Nisar (2007) examines the impact of expertise on the degree of activism and on effectiveness 

and finds that investors become more active and work more actively with the management 

board the more they know about the industry. Since PA often invests in real estate companies, 

a specific amount of expertise can be assumed. Differentiating for industries reveals that only 

the publication of open letters targeting companies outside the real estate sector lead to statis-

tical significant price reactions. In contrast to this, abnormal returns do not significantly differ 

from zero when publishing open letters that address companies from the real estate sector. 

Thus, publications do not have a stronger impact on the enterprise value of target companies 

from the real estate sector. 

   CAR t-Test Boehmer Test 
Corrado Rank Sum 

Test 

Event Window Mean [%] Median [%] t-value z-score t-value 

Panel A: Direct publications (n=32, Carhart four-factor model) 

[-5:5] 0.26 0.23 0.35 0.45 0.53 

[0:0] 0.12 0.00 0.40 0.22 0.25 

[0:1] 0.61 0.26 1.42 1.08 1.04 

[-1:1] 0.76 0.31 1.63 1.39 1.49 

[-3:3] 1.46 1.13 2.24**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 2.00** 1.17 

Panel B: Indirect publications (n=10, Carhart four-factor model) 

[-5:5] -0.42 -1.21 -0.33 -0.37 0.21 

[0:0] 0.27 0.55 0.62 0.75 1.13 

[0:1] -0.09 0.26 -0.12 -0.19 0.86 

[-1:1] -0.15 -0.17 -0.16 -0.22 0.41 

[-3:3] -0.35 -0.85 -0.34 -0.34 0.13 

Panel C: Comparison of direct and indirect publications  

   CAR Welch’s t-Test Mann-Whitney U test 

Event Window ∆ Mean [%] ∆ Median [%] t-value z-score 

[-5:5] 0.68 1.44 -0.46 -0.81 

[0:0] -0.15 0.55 0.28 0.49 

[0:1] 0.70 0.00 -0.83 -0.37 

[-1:1] 0.91 0.48 -0.88 -0.78 

[-3:3] 1.81 1.98 -1.49* -1.79* 
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Table 3.5 shows the results for the different models of the multivariate analysis. We choose two 

different categories of independent variables. The first category includes the univariate inde-

pendent variables addressing, real estate sector and initial publication. To analyse financial and 

operating performance of the target companies, we follow existing studies and calculate already 

applied key performance indicators focusing on market valuation, profitability and leverage, 

which constitute the second category (Bassen et al., 2019). For three models the financial key 

figure ROE is statistically significant at the 10% level and for one model at the 5% level. A 

higher ROE results in a small decline in CARs. The target companies of PA are very different in 

size with headcounts in the range of 75 to 16596. Market capitalization also differs greatly 

among individual target companies. The price-to-book variable, which can be used to identify 

undervalued companies, doesn’t have an impact on the abnormal returns. Further, none of the 

univariate independent variables addressing, real estate sector, initial publication has a statisti-

cally significant effect on the dependent variable for any of the analysed models. Overall, the 

results of the multivariate analysis are similar to those of the univariate analysis.  

 

Table 3.5 Results of multivariate analysis 

Table 3.5 shows effects of different characteristics and key figures of target companies on the CARs for the event window [-3,3]. 

As independent variables, we use the dummy variables addressing, real estate sector (real est. sec.), initial publication (initial 

public.), and the financial figures price-to-book ratio (price-to-book), ROE and market capitalization (market cap.). The sample 

size for all models is n=42. ***, ** and * indicate statistical significance at the 1%, 5% and 10% levels, respectively.  

 

3.7 Conclusion 

The analysis of share price effects caused by the publication of open letters by the activist in-

vestor Petrus Advisers, reveals only weak positive statistical significance.  

CAR [-3,3]  Model 1 t-Test Model 2 t-Test Model 3 t-Test Model 4 t-Test 

Intercept 0.0092 0.63 0.0002 0.01 0.0092 1.12 0.0054 0.32 

Addressing -0.0000 -0.00 - - - - - - 

Real Est. Sec. -0.0084 -0.71 - - -0.0084 -0.75 -0.0087 -0.72 

Initial public. 0.0147 1.24 0.0160 1.31 0.0147 1.26 0.0151 1.22 

Price-to-book  - - 0.0005 0.18 - - -0.0001 -0.04 

ROE -0.0005 -1.93* -0.0005 -1.76* -0.0005 -2.07** -0.0005 -1.75* 

Market cap. - - 0.0000 0.39 - - 0.0000 0.37 

F-Test 1.30  1.20  1.79  1.05  

𝑅2 12.36%  11.46%  12.36%  12.73%  

Adj. 𝑅2 2.89%  1,89%  5.44%  0.61%  
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Initial publications of open letters lead to statistically significant price reactions one day after 

the publication and for the seven-day event window. Based on this result, the hypothesis that 

initial publications of open letters by PA have generally a positive impact on the value of the 

target company can be supported. However, the small sample size must be taken into account. 

The management board of the target companies might not take the demands seriously leading 

to follow-up publications of open letter. However, follow-up publications do not lead to any 

significant short-term positive returns. Furthermore, the analysis shows that indirect letters 

which mainly warn against a hostile takeover do not have any significant impact on the abnor-

mal returns. On the contrary, the abnormal returns of direct publications were significantly 

positive for the seven-day event window. This supports the assumption that indirect publica-

tions do not have the same positive impact on the value of a company as direct publications.  

The analysis further shows that publications of open letters addressing companies from the real 

estate sector do not have a greater impact on the value of the companies. Companies in the real 

estate sector might be an attractive target in general and PA might think these companies can 

best leverage their investment. The know-how thesis of Nisar (2007) thus can be rejected for 

PA. It is presumed that the focus on a specific sector, e.g., the real estate sector, is due to a 

tendency towards a higher potential of the respective sector in comparison to other sectors. In 

the literature, the susceptibility of individual sectors has not yet been investigated. Considering 

the increasing number of activist investors in Europe, this would be a possible and relevant 

extension of the research horizon.  

Contrary to expectations, the event study shows that open letters only have a weak significant 

influence on abnormal returns. The increase of shareholder activism in Europe also increases 

the relevance of this topic. Based on the analysis it is unlikely that open letters will become a 

standard dominant tool for activist investors to increase the value of a company for short term 

revenues in Continental Europe.  
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4 Shareholder Wealth Effects of Announcements of CDO Positions 

The increasing pace of digital innovation is transforming the business landscape. As a result, 

companies in almost every industry sector are facing major challenges as digital technologies 

penetrate into nearly every aspect of business. The importance of digital technology in business 

operations and strategy results in an increasing number of companies appointing Chief Digital 

Officers (CDOs) to effectively lead the firm’s digital transformation and to supervise the devel-

opment of digital capabilities. This paper uses event study methodology in combination with a 

matched pair analysis and a multivariate regression to examine market reactions to announce-

ments of 287 newly created CDO positions between 2012 and 2020 and how reactions differ 

across time periods, sectors and geographical regions. Findings support the notion that, the 

earlier a company takes on the challenges of digital transformation by creating a CDO position, 

the more positive the capital market reactions are. This implies that investors perceive that 

significant value arises when a CDO role associated with the management of the business’s 

growth and digital transformation strategy is created. 

 

4.1 Introduction 

With the increasing pace of information systems innovation, the competitive environment cor-

porations find themselves in is rapidly changing (Nambisan et al. 2017). Typically, these situa-

tions are characterized by a high degree of information asymmetry between the top-manage-

ment team and the outside investors of a corporation. Investors in capital markets would like 

to understand how well C-level managers are prepared to adjust data-driven business models 

to keep them state of the art, and the appointment of a focused C-level position may be per-

ceived as a positive signal to reduce information asymmetry and to underline the importance 

given to information systems technology. Twenty years ago, Chatterjee et al. (2001) docu-

mented the positive share price effect a newly appointed Chief Information Officer (CIO) can 

induce. However, creating board responsibility by implementing a CIO today will probably re-

sult in a more negative reaction and the perception of being far too late.  

In between, information systems evolved and became digital (Matt et al. (2015), and the digital 

scope of businesses has expanded rapidly. It has not only become more important and transi-

tioned from a communication medium to a revenue-generating path to market, but also uses 

more channels, i.e., social networks, smartphones and tablet computers (Haffke et al. 2016). 

Therefore, the digital realm of businesses is perceived as strategically important by management 

for years. Further, Bharadwaj et al. (2013) define the term "digital business strategy" as the 
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integration of digital technology aspects into business strategy. The term "digital transfor-

mation" is often used synonymously with "digitalisation" and illustrates the transformative char-

acter of digital technologies for companies (Haffke et al. 2016). It includes the digitalisation of 

sales and communication channels that enable new ways of interacting and engaging with cus-

tomers, as well as the digitalisation of a company's products and services (Haffke et al. 2016). 

Further, digital transformation encompasses data driven insights that initiate tactical or strate-

gic business moves and digital business models to capture value (Bharadwaj et al. 2013; Haffke 

et al. 2016; Pagani 2013; Setia et al. 2013). 

The increasing challenges driven by disruptive digital innovation by new market entrants, 

threatens incumbent companies along their value chain (Christensen et al. 2000; Dobni 2006; 

Hwang and Christensen 2008). These trends require an entrepreneurial approach that coordi-

nates the application of necessary capabilities in the new landscape (Haffke et al. 2016; Singh 

and Hess 2020). Digital technologies are guiding the firm’s strategic direction towards effec-

tively harnessing the power of digital innovation with a focus on the establishment of a new 

position in the digital ecosystem to explore and exploit digital technologies (Bharadwaj et al. 

2013; Haffke et al. 2016; Pagani 2013). Therefore, numerous scholars conclude for a decade 

that the driving forces of such changes are to be found at the executive level of a company 

(Battilana et al. 2009). The Chief Digital Officer (CDO) is the consequent addition to the C-

level suite of a company, and it specializes in improving a companies’ ability to navigate through 

these challenges (Drechsler et al. 2018). A CDO's responsibilities entail developing, refining and 

implementing an overarching digital strategy for the firm and leading the necessary change 

management efforts to prepare the company for the digital era (Haffke et al. 2016). This re-

quires rethinking and driving cultural change without causing adverse internal disruption. How-

ever, there is no unanimous agreement on the value of the CDO in the existing literature. For 

example, Gerth and Peppard (2016) assert that the CDOs functions are already fulfilled by the 

Chief Information Officer (CIO) negating the need for a specialized role such as the CDO. Given 

these diverging perspectives, the goal of this paper is to determine and quantify how the market 

participants evaluate the establishment of a CDO position and the subsequent effects on the 

stock price of a company. 

If the CDO position signals strengths in quality of the information system of a corporation and 

add real value to a business through its potential to harness the power of digital innovation, 

then the appointment of a newly created CDO position should result in an adjustment of inves-

tors’ perception of a company’ value and an increase in the share price. These announcement 

effects could be interpreted as signal of change in the collective mindset of the business's senior 



 

4. Shareholder Wealth Effects of Announcements of CDO Positions 

  53 

executive team regarding the importance and role of digital transformation. Implicitly, subse-

quent effects on the business's strategies and performance could be perceived. Early evidence 

on CDO announcement effects is consistent with this view. However, early CDO appointments 

go back to times of the global financial crisis and it is no longer a novel idea to concentrate 

digital competencies on board level to CDOs. This study's primary research question is Do in-

vestors still perceive that significant value arises when a new senior executive role associated with 

driving the digital transformation of the company is created? Event-study methodology combined 

with a matched-pair analysis and a multivariate regression are applied to assess the impact of 

CDO position announcements on the market value of a firm for an international dataset of 287 

appointments. The next section develops the study's research hypotheses. Afterwards, the meth-

odology and the results are both described. The paper concludes with a discussion of the study's 

implications.  

 

4.2 Theoretical Background 

Digital innovation has become ever more important not only for technology companies and IT 

departments but also increasingly for every industry, company, and their individual units 

(Grossman Rhys 2016; Yoo et al. 2010). The increasing influence of digital innovation on both 

the private and corporate life has led to increasing demands on companies to successfully in-

teract with these innovations (Nambisan et al. 2017). In this context, Yoo et al. (2010) define 

digital innovation as “carrying out new combinations of digital and physical components to 

produce novel products”. Some well-known examples of digital innovation are mobile and cloud 

computing, machine learning, 3D printing and the Internet of Things (Drechsler et al. 2018). 

These innovations have the potential to disrupt industries and initiate a cascade of creative 

destruction (Fichman et al. 2014; Wortmann and Flüchter 2015).  

To address these challenges, several companies have responded with the creation of CDO posi-

tions, in order to guide a company through this new environment that is continually changing 

due to digital innovation and the greater availability of knowledge. Furthermore, another re-

sponsibility of a CDO is acquiring external knowledge via external connections such as alliances 

and partnerships and creating internal knowledge through internal reorganization of structures 

and processes. Additionally, the responsibility of a CDO is to find new business opportunities 

and fend off threats. The CDO is also particularly customer-oriented and focuses mostly on 

increasing existing and detecting new revenue streams (Tumbas et al. 2018). Therefore, the 

focus and the main role of a CDO is that of a digital pioneer and innovation champion that 
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organizes and drives the digital transformation of its company through various stages and 

against any resistance to such changes (Howell 2001; Jervis 1975; Maidique 1984). The CDO’s 

key function in this role is the planning and execution of a company’s digital transformation 

and the creation of the necessary infrastructure, networks, and interfaces (Walchshofer and 

Riedl 2017). Based on this role profile as well as the influence of the CDO on a company, the 

first hypothesis is as follows: 

Hypothesis 1: Announcements of newly created CDO positions are positively associated with abnor-

mal stock market returns. 

The CDO position appears to be an executive position with an expiration date. In this context, 

Friedrich et al. (2015) claim that the number of CDOs required will decline as more companies 

finalize their digital transformation process. Accordingly, we expect that companies that recog-

nized the challenges and opportunities of digital transformation early on and consequently es-

tablished a CDO will create an advantage over their competitors, which will be interpreted 

positively by investors. Conversely, companies that established a CDO position late compared 

to their peers might cause negative reactions on the capital market, as investors may see the 

establishment of a CDO as a sign of past failures in terms of dealing with the digital transfor-

mation. These statements are thus the foundation for the expression of the second hypothesis: 

Hypothesis 2: The abnormal stock market returns of firms announcing newly created CDO positions 

will be negatively associated with time. 

Furthermore, several studies found that the technological readiness is an important factor when 

assessing IT adoption (Pan and Jang 2008; Zhu et al. 2006). Zhu et al. 2006 defined techno-

logical readiness as the combination of technology infrastructure (e.g., IT budget as a percent-

age of a company’s revenue) and IT human resources (e.g., ICT skills of employees). Consider-

ing the technological readiness in different industries, large differences can be identified be-

tween industries. In terms of technology infrastructure, Kark et al. (2017) provide numbers of 

the IT budget as a percentage of revenue for different industries. Their results show that the 

financial industry (7.16%) and the professional services industry (5.82%) have high IT budgets, 

whereas the manufacturing and construction industries have significantly smaller IT budgets of 

1.95% and 1.51%, respectively (Kark et al. 2017). In terms of the IT human resources factor, 

the publication by Weins (2020) provides information on the proportion of a company's em-

ployees working in IT-related areas. If the technology and software industries are excluded, 

companies in the finance and professional services industries employ the most people in IT-

related areas whereas the lowest proportion of employees in IT-related fields can be found in 
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the transportation and industrial products sectors (Weins 2020). Considering the technological 

readiness in the light of establishing CDO positions, it is expected that investors will appreciate 

the creation of CDO positions especially in industries that are still in the early stages of digital 

transformation as the work of a CDO has a higher impact in these circumstances. In summary, 

the third hypothesis is consequently as below: 

Hypothesis 3: The abnormal stock market returns of firms announcing newly created CDO positions 

will be positively associated with the digital readiness of the industry a company is operating in. 

 

4.3 Research Design 

In this study we analyse the stock price reactions of companies that established new CDO posi-

tions. Therefore, we apply the event study methodology combined with a multivariate regres-

sion and a matched pair analysis. In this section, the dataset created for the analysis and the 

empirical methods are described. 

 

4.3.1 Data Sample 

The initial data set consists of 287 announcements of newly created CDO positions between 

2012 and 2020 that were identified by conducting research via Lexis-Nexis and the Google 

search engine. Announcements are any article or corporate announcements. The phrases used 

for the searches were “first CDO”, “first Chief Digital Officer” and combinations of the phrases 

“newly created role”, “newly established role” and “CDO” or “Chief Digital Officer”. However, 

this number decreased significantly since many of the CDO positions belonged to either private 

companies or other institutions, rather than publicly traded companies. The number decreased 

further as those announcements where the specific date could not be determined were elimi-

nated from the sample as well. Additionally, many CDO positions could not be verified as rep-

resenting the first CDO position in the company and were thus excluded. Finally, accessibility 

of the trading data of the companies was required and most of the data was collected via the 

Eikon Thompson Reuters Terminal. After filtering for these criteria, only 109 companies re-

mained. Additionally, these companies were screened for confounding events that could have 

led to shareholder wealth effects, such as announcement of earnings, dividends, or other major 

events, on the day of the CDO announcement as well as a day prior and after. After removing 

companies with such events, 92 companies remained in the final data set.  
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4.3.2 Data Analysis Methods 

The impact of announcements on stock prices is determined using the event study methodology. 

We use an estimation window of 260 days in order to ensure the greatest possible informative 

value and to compensate for seasonal fluctuations (Peterson, 1989). 

Abnormal returns 𝐴𝑅𝑖,𝑡  are calculated as the difference between actual return 𝑅𝑖,𝑡 and normal 

return 𝐸(𝑅𝑖,𝑡) of a company i at time t: 

𝐴𝑅𝑖,𝑡 = 𝑅𝑖,𝑡 − 𝐸(𝑅𝑖,𝑡)  

𝐴𝑅𝑖,𝑡 : Abnormal return of company share i at time t 

𝑅𝑖,𝑡: Actual return of company share i at time t  

𝐸(𝑅𝑖,𝑡): Normal (expected) return of company share i at time t 

 

Statistical and economic models can be used to calculate normal returns, such as the market 

model. The market model is an improvement of the constant mean return model as it reduces 

the variance of abnormal returns (MacKinlay 1997). The market model relates the returns of a 

security i 𝑅𝑖𝑡 to the market returns 𝑅𝑚𝑡:  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖 ∗ 𝑅𝑚𝑡 + 𝑢𝑖,𝑡 

 

 

where 𝛼𝑖 measures the unsystematic return and shows excess returns of a stock over the market. 

While the beta-factor 𝛽𝑖 depends on the market volatility and represents the systematic risk, the 

error term 𝑢𝑖𝑡 captures random errors. An OLS estimator is used for the estimation of the pa-

rameters 𝛼𝑖 and 𝛽𝑖. Market fluctuations are reflected by the Datastream Market Index for the 

respective countries of the target companies. Index and price data for the 92 examined compa-

nies are obtained via the Thomson Reuters database. 

In addition to the market-model, we apply the statistical Carhart four-factor model:  

𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖1 ∗ 𝑀𝑘𝑡𝑡 + 𝛽𝑖2 ∗ 𝑆𝑀𝐵𝑡 + 𝛽𝑖3 ∗ 𝐻𝑀𝐿𝑡 + 𝛽𝑖4 ∗ 𝑊𝑀𝐿𝑡 + 𝑢𝑖,𝑡 

 

 

where 𝑀𝑘𝑡𝑡  is the market return in excess of risk free rates in period t. The size factor is cap-

tured by 𝑆𝑀𝐵𝑡 (Small Minus Big), which is the difference between the returns on portfolios of 

small-cap and big-cap stocks. 𝐻𝑀𝐿𝑡 (High Minus Low) captures the difference between returns 

on portfolios of stocks with a high book-to-market ratio and portfolios of stocks with a low book-

to-market ratio (Fama and French 2012). The momentum factor 𝑊𝑀𝐿𝑡 (Winner Minus Losers) 
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captures the difference between the returns on portfolios with winner stocks and portfolios with 

loser stocks of the last 12 months. For the market indices, we use the Datastream market indices 

of the respective countries of the target companies. The index data and stock price information 

of the examined companies are obtained from the Thomson Reuters database. Data for the 

factors 𝑆𝑀𝐵𝑡, 𝐻𝑀𝐿𝑡 and 𝑊𝑀𝐿𝑡 is provided by the Fama and French data library.  

Based on either the standard market model or the Carhart four-factor model, we further calcu-

late the cumulative abnormal returns (CAR):  

𝐶𝐴𝑅 = ∑ 𝐴𝑅𝑖,𝑡

𝑇2

𝑡=𝑇1

 

 

as well as the mean cumulative abnormal returns (CAAR): 

𝐶𝐴𝐴𝑅𝑖,𝑇1−𝑇2
=

1

𝑁
∑ 𝐶𝐴𝑅𝑖,𝑡

𝑇2

𝑡=𝑇1

 

 

 

To further analyse the occurrence of firm size and industry effects, we performed a matched-

pairs analysis. Each announcing firm was matched to a control firm of approximately the same 

total assets and net margin in the same industry. Based on The Refinitiv Business Classification 

Industry Group Codes (TRBC) we collected a set of 41399 matching candidates from the Refin-

itiv database. Excluding incomplete data resulted in 22928 candidates. We then used Optimal 

Full Matching proposed by Hansen and Klopfer (2006) to match companies of the same SIC-

Code, total assets and net margin in the year prior to the announcement. 

 

4.4 Empirical Results  

At first, the following sections provide an insight into the underlying data set on a descriptive 

level. Subsequently, the capital market reactions to the introduction of CDO positions are ana-

lysed using the event study methodology. After that, the reasons for the observed capital market 

reactions are examined by using a multivariate regression and matched-pair analysis.  
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4.4.1 Descriptive Statistics 

In terms of the distribution of CDO announcements over time in the final dataset, Figure 1 

shows that the majority of the final 92 announcements occurred in the period from 2017 to 

2019. 

From a geographical perspective, the sample companies ranged in geographic location from 

Australia and Oceania, Asia, Europe and North America. About 40% of the companies in the 

sample were based in either Europe or North America. On a country level, the United States 

contributed the greatest number of companies (34) to the sample followed by Germany (10), 

the United Kingdom (7) and France (7). 

 

  

*Cut-off date for Data gathering was 31. July 2020 

Figure 4.1 CDO announcements over time 

 

The underlying data set is dominated above all by companies from the consumer, industrials & 

materials and finance & technology focused industries as shown in Figure 2.  
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Figure 4.2 Distribution of Companies by Industry 

 

4.4.2 Event Study 

Table 4.1 shows the cumulative abnormal returns (CAR) for firms that announced the creation 

of a CDO position in the period between 2012 and 2020. Furthermore, the results presented in 

Table 4.1 are subdivided by announcement period, industry and geographic location.  

 

Event 

window 

[-5:0] [-2:0] [-1:0] [0:0] [0:1] [-1:1] [-2:2] [-3:3] 

Panel A: Full Sample of Announcements of Newly Created CDO Positions 

Full Sample (N = 92) 

Mean 

CAR 

-0.59 % 0.30 % 0.18 % 0.20 % 0.03 % 0.02 % 0.34 % 0.25 % 

z-statis-

tic 

(-1.45) (1.05) (0.92) (1.36) (-0.24) (-0.27) (0.58) (-0.05) 

Panel B: Breakdown by time period 

Announcements made by 2017 (N = 48) 

Mean 

CAR 

-0.29 % 0.26 % 0.21 % 0.26 % 0.16 % 0,11 % 0.34 % 0.06 % 

z-statis-

tic 

(-0.70) (0.65) (0.87) (1.35) (0.29) (0,08) (0.49) (-0.18) 

Announcements made since 2018 (N = 44) 

Mean 

CAR 

-0.91 % 0.34 % 0.15 % 0.13 % -0.10 % -0.08 % 0.34 % 0.46 % 

8%

38%

19%

4%

8%

23%

Media (N = 7)

Consumer (N = 35)

Industrials & Materials (N
= 18)

Utilities & Energy (N = 4)

Healthcare (N = 7)

Finance & Technology (N =
21)
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z-statis-

tic 

(-1.29) (0.82) (0.51) (0.63) (-0.60) (-0.44) (0.34) (0.47) 

Panel C: Breakdown by industry and industry combinations 

Media (N = 7) 

Mean 

CAR 

-0.05 % -0.44 % 0.34 % 0.04 % -0.72 % -0.42 % -0.71 % -1.02 % 

z-statis-

tic 

(0.09) (-0.52) (0.76) (0.25) (-1.33) (-0.65) (-1.32) (-

2.01)** 

Consumer (N = 35) 

Mean 

CAR 

-1.34 % 0.01 % 0.03 % 0.39 % 0.08 % -0.29 % -0.21 % -0.95% 

z-statis-

tic 

(-

1.67)* 

(-0.14) (-0.04) (1.76)* (0.17) (-0.82) (-0.61) (-1.63)  

Industrials & Materials (N = 18) 

Mean 

CAR 

-1.06 % -0.14 % 0.02 % -0.05 % -0.04 % 0.03 % 0.37 % -0.72 % 

z-statis-

tic 

(-1.16) (-0.12) (-0.02) (-0.11) (-0.02) (0.04) (0.50) (-0.65) 

Utilities & Energy (N = 4) 

Mean 

CAR 

0.70 % 0.68 % -0.10 % -0.53 % 0.18 % 0.60 % 0.11 % 1.11 % 

z-statis-

tic 

(0.64) (1.01) (-0.27) (-1.26) (0.07) (0.49) (0.18) (1.02) 

Healthcare (N = 7) 

Mean 

CAR 

-0.28 % 1.07 % 1.24 % 0.69 % -0.01 % 0.54 % 0.18 % 1.55 % 

z-statis-

tic 

(-0.42) (1.42) (1.45) (1.03) (-0.42) (-0.02) (-0.34) (0.31) 

Finance & Technology (N = 21) 

Mean 

CAR 

0.54 % 1.07 % 0.22 % 0.11 % 0.26 % 0.38 % 1.67 % 2.92 % 

z-statis-

tic 

(1.33) (3.23) * (1.05) (0.71) (0.30) (0.69) (3.17) 

*** 

(1.71)* 

Panel D: Breakdown by geographic region 

North America (N=40) 

Mean 

CAR 

-0.07 % 0.59 % 0.43 % 0.17 % 0.04 % 0.30 % 0.74 % 1.39 % 

z-statis-

tic 

(0.02) (1.48) (1.66) * (1.07)  (-0.17) (0.59) (1.26) (1.18) 
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Europe (N=35) 

Mean 

CAR 

-1.35 % 0.04 % 0.31 % 0.40 % 0.31 % 0.22 % 0.23 % -0.27 % 

z-statis-

tic 

(-1.94) 

** 

(0.05) (0.68) (1.52) (0.42) (0.07) (0.09) (-0.67) 

Asia (N=17) 

Mean 

CAR 

-0.25 % 0.16 % -0.67 % -0.17 % -0.56 % -1.06 % -0.37 % -1.36 % 

z-statis-

tic 

(-0.41) (0.17) (-1.47)  (-0.39) (-0.99) (-2.17) 

** 

(-0.58) (-1.76) 

* 

***, ** and * indicate statistical significance at the 1%, 5% and 10% level respectively 

Table 4.1 Cumulative Abnormal Returns (CAR) Around the Announcement of newly cre-

ated CDO positions. 2012 – 2020 (N =92) 

 

The results of Panel A in Table 4.1 indicate that the creation of a CDO position generates posi-

tive cumulative abnormal returns that are statistically significant for the one-tailed test at the 

10% level for the entire sample consisting of 92 observations. On announcement day, the results 

show a positive and significant price reaction of 0.20% on average. Therefore, these results are 

in line with our first hypothesis that the creation of a CDO position provides a positive signal to 

the stakeholders of a company that the management is aware of the challenges and duties that 

are posed by the digital transformation. Furthermore, the results in Panel A of Table 4.1 show 

that there are positive cumulative abnormal returns in the two days before the announcement, 

which are only significant for a one-tailed test. One explanation for this observation could be, 

that information is leaked to the public before the official announcement. In addition, large 

investors could already be involved by the management team into the plan of creating a CDO 

position.  

Our second hypothesis argues that the abnormal returns of companies announcing the estab-

lishment of a CDO position are negatively associated with time. Panel B of Table 4.1 shows the 

cumulative abnormal returns split the by period a CDO announcement was made. When split-

ting the sample into two almost equally large subsamples for the periods from 2012 to 2017 

(N=48) and from 2018 to 2020 (N=44), the empirical results support our second hypothesis. 

As Table 4.1 illustrates, for the first period from 2012 to 2017, cumulative abnormal returns of 

0.26% can be observed on the announcement day, whereas for the later period from 2018 to 

2020, only abnormal returns of 0.13% can be measured. The difference is even more pro-

nounced for the even earlier period from 2012 to 2016 with cumulative abnormal returns of 
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0.39% on announcement day. When examining other event windows, the abnormal returns for 

the later period show even negative abnormal returns on the day after announcement and for 

the three-day event window which can be subject to a corrective movement. Further, in the 

period between 2012 and 2017, we note the z-value of 1.35 is positive statistically significant 

at the 10% level for a one-tailed test supporting our hypothesis.  

The third hypothesis states that investors will appreciate the creation of a CDO position espe-

cially in industries that are still in the early stages of digital transformation since the work of a 

CDO has a higher impact in these circumstances. However, given the empirical results in Panel 

C of Table 4.1, our hypothesis is not supported. We expected that the highest cumulative ab-

normal returns are to be found in sectors such as industrials & materials, utilities & energy, and 

media, since these sectors tend to be less digitized and therefore the introduction of a CDO is 

expected to have a greater impact. In fact, the data shows the inverse relationship, where these 

sectors show below average or even negative cumulative abnormal returns on the announce-

ment date, although the number of observations in these sectors is comparatively small. Con-

versely, companies from the financial and technology sectors show statistically significant cu-

mulative abnormal returns at the 1% level for two days prior to the announcement day. The 

only sector with a statistically significant positive CAR on announcement day is the consumer 

products and services sector. One explanation for this unanticipated result could be that the 

capital market assesses the introduction of a CDO differently for companies in different sectors. 

For example, announcements in the utilities & energy, industrials & materials and media sector 

could be seen as a signal that the digital transformation in these companies is starting too late, 

whereas in the financial and technology sectors the appointment of a CDO is seen as a contin-

uation of the consistent implementation of a digitization strategy. 

In addition, we analysed whether the appointment of a CDO is perceived differently in different 

geographic regions. Our results in Table 4.1 show, that especially in North America the creation 

of a CDO position generates positive CARs that are statistically significant at the 10% level, 

indicating that investors perceive that significant value arises when a new senior executive role 

associated with driving the digital transformation of the company is created. While for Europe 

the overall CARs are positive, our results suggest that a newly created CDO position is not 

perceived as value-adding in Asia, reflected in statistically significant negative CARs for the 

three-day event window.  

Following (Chatterjee et al. 2001) Table 4.2 provides sensitivity tests of the event study returns 

using parametric and nonparametric testing in order to examine the robustness of our results. 
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Event Win-

dow 

[-5:0] [-2:0] [-1:0] [0:0] [0:1] [-1:1] [-2:2] [-3:3] 

Panel A: Parametric Testing 

z-statistic (-1.45) (1.05) (0.92) (1.36) (-0.24) (-0.27) (0.58) (-

0.05) 

t-statistic (-1.40) (1.06) (0.89) (1.28) (0.15) (0.06) (0.99) (0.41) 

Mikk.-Partch (-1.56) (0.77) (0.62) (1.16) (-0.66) (-0.70) (0.00) (-

0.57) 

Panel B: Nonparametric Testing 

Full Sample (N = 92) 

Median CAR -0.49 

% 

-0.02 
% 

-0.08 

% 

0.08 % 0.00 % -0.07 

% 

0.04 % -0.29 

% 

Corrado-

Test 

(-1.47) (0.85) (0.77) (1.35) (-0.27) (-0.37) (0.18) (0.60) 

Neg:Pos 53:39 47:45 43:49 43:49 46:46 48:44 44:48 52:40 

***, ** and * indicate statistical significance at the 1%, 5% and 10% level respectively 

Table 4.2 Sensitivity Tests of Event Study Returns Using Parametric and Nonparametric 

Testing (N=92) 

 

4.4.3 Multivariate Regression 

In the previous section, we determined the effects of temporal, industry-related and geographic 

factors on CARs. We further investigate the magnitude of these effects. Therefore, we conduct 

a multivariate regression, in which these factors are used to explain the variance of the CARs 

for the three-day event window. To control for firm specific financial and operating perfor-

mance, we follow existing studies and calculate already applied key performance indicators 

(Operating Profit Margin, Return on Equity, Free Float, Cash to Assets, Debt to Equity, EBIT and 

Net income) focussing on market valuation, profitability and leverage (Bassen et al. 2019). Due 

to the unavailability of e.g., Cash to Assets, our data set is reduced to 72 companies. The results 

in Table 4.3 show that the industries Industrials & Materials, Utilities & Energy, Media and Con-

sumer are negative statistically significant at the 5% level, indicating that investors perceive that 

appointing a CDO is a signal that firms in these sectors starting their digital transformation 

efforts too late. Further our findings report, that the region Asia is negatively statistically signif-

icant at the 10% level, indicating that the creation of a CDO position is not perceived well by 

the market, supporting our previous findings.  
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Independent Variables Model 1 Model 2 Model 3 Model 4 

Finance & Tech  -4.671 

(-1.44) 

-4.625 

(-1.41) 

-4.562 

(-1.39) 

-5.437* 

(-1.69) 

Healthcare  -5.140 

(-1.59) 

-5.159 

(-1.58) 

-5.001 

(-1.52) 

-6.183* 

(-1.91) 

Industrials & Materials -6.277** 

(-2.12) 

-6.293** 

(-2.11) 

-6.112** 

(-2.03) 

-6.967** 

(-2.37) 

Utilities & Energy -6.304** 

(-2.33) 

-6.342** 

(-2.32) 

-6.126** 

(-2.22) 

-6.642** 

(-2.47) 

Media  -6.880** 

(-2.14) 

-6.806** 

(-2.09) 

-6.668** 

(-2.03) 

-6.857** 

(-2.15) 

Consumer -7.072** 

(-2.30) 

-7.055** 

(-2.27) 

-6.932** 

(-2.22) 

-7.960** 

(-2.60) 

Period since 2018  - 0.166 

(0.24) 

 0.094 

(0.14) 

0.039 

(0.06) 

Region North America -  - 0.510 

(0.65) 

- 

Region Europe  -  -  - 0.029 

(0.04) 

Region Asia -  -  - -2.060* 

(-1.98) 

Operating Profit Margin -0.030 

(-0.68) 

-0.031 

(-0.69) 

-0.035 

(-0.76) 

-0.044 

(-1.00) 

ROE 0.003 

(0.42) 

0.004 

(0.44) 

0.004 

(0.44) 

0.005 

(0.59) 

Free Float -0.001 

(-0.10) 

-0.001 

(-0.10) 

-0.007 

(-0.40) 

-0.003 

(-0.18) 

Cash to Assets 0.024 

(1.31) 

0.025 

(1.32) 

0.026 

(1.36) 

0.035* 

(1.86) 

Debt to Equity -0,003* 

(-1.93) 

-0.003* 

(-1.87) 

-0,003* 

(-1.82) 

-0.003* 

(-1.99) 

EBIT 0.000** 

(2.23) 

0.000** 

(2.23) 

0,000** 

(2.17) 

0.000* 

(1.83) 

Net income -0.000** 

(-2.04) 

-0.000** 

(-2.04) 

-0.000* 

(-2.00) 

-0.000* 

(-1.73) 

Constant 6.447* 

(1.85) 

6.328* 

(1.78) 

6.475* 

(1.81) 

7.529** 

(2.09) 

Adjusted R² 12.48 % 11.00 % 28.89 % 15.64 % 

F Statistic 1.79* 1,64* 1.54 1.83** 

***, ** and * indicate statistical significance at the 1%, 5% and 10% level respectively 

with t-statistic in parenthesis 

 

The dependent variable is the Carhart Four Factor model adjusted cumulative abnor-

mal returns (CARs) over the [-1:01] window for the announcements of newly created 

CDO positions. 

 

Table 4.3 Estimated Coefficients from Regressing CARs of Newly Created CDO An-
nouncements on Industry, Time Period and Geographical Variables (N=73) 
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4.4.4 Matched Pair Analysis 

In order to control for effects regarding the firm-size and industry effects, we employ a matched-

pairs analysis. Every announcing firm has a matched control firm. Descriptive statistics are 

shown in panel A of Table 4.4 for the size of the announcing firms and the control firms. Tests 

of significance suggest that despite our efforts to control for the size and profitability, the CDO 

announcing firms have a bigger size than the control firms. This finding is supported by the 

paired t-test of differences as well as the Wilcoxon signed rank test. Moreover, in both tests, we 

find no significant difference between the CARs of announcing firms and control firm around 

the CDO announcement. 

Following Carlson et al. (1998) and Chatterjee et al. (2001), to allow for the possibility that the 

difference in CARs is due to differences in total assets and profitability (net margin), a multi-

variate regression is run with firm size and profitability as covariates. We conduct a cross-sec-

tional regression, where each firm’s three-day Carhart four-factor model adjusted return is the 

dependent variable. A newly created CDO position indicator variable is used to differentiate 

between the experimental and control firms. As shown in Panel B of Table 4.4, regression results 

indicate that the difference in CARs cannot be explained by whether the firm is announcing a 

newly created CDO position or is a control firm, which is in line with our previous findings that 

there is no significant difference between the CARs of firms announcing CDO position and the 

control group. The employed matched-pairs analysis suggests that firms announcing newly cre-

ated CDO positions do not have significantly higher returns than their matched firms which is 

in line with our event-study results that showed a rather weak overall positive market reaction 

to the announcement of a CDO position. 

 

Panel A: Descriptive statistics of Experimental and Control Firms 

 Average Total 
Assets ($) 

Average Net 
Margin ($) 

CAR  

(-1,0) 

CAR 

(-1,1) 

Experimental 
Group 

80127287.68 8.916 0,180 0,017 

Control 
Group 

63251956.38 8.908 0.112 0.331 

Paired t-test 
of differences 

2.619*** -0.004 0.193 -0.891 

Wilcoxon 
Signed Rank  

5.158*** -0.419 0.175 -1.098 

Panel B: Matched Pair Regression Analysis 

Dependent Variable are the CARs over three-day event period [-1:1] 
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Independent Variables Coefficient (t-statistic in parenthesis) 

Constant 0.331 

(0.920) 

0.473 

(1.170) 

CDO Indicator -0.314 

(-0.620) 

-0.302 

(-0.590) 

Total Assets  -0.000 

(-0.460) 

Net Margin  -0.010 

(-0.590) 

Adjusted R2 -0.003 -0.011 

F-statistic 0.38 0.33 

***, ** and * indicate statistical significance at the 1%, 5% and 10% level respec-
tively 

Table 4.4 Matched Pair Analysis (N=92) 

 

4.5 Discussion 

In this section we discuss the implications and limitations of our study.  

Implications 

The primary purpose of this paper is to examine stock market reactions to announcements of 

newly created CDO positions. While the first and second research hypotheses were supported, 

i.e., announcements of newly created CDO positions are positively associated with abnormal 

stock market returns and negatively associated with time, it should be noted that the observed 

effects are independent of the industries CDOs are operating in. The market has rewarded com-

panies for legitimizing the strategic role of digital innovation in supporting business initiatives. 

Especially companies who identified early on the potential to radically transform the nature of 

competition with digital innovation were rewarded, reflected in higher positive cumulative ab-

normal returns prior to 2018. The third research hypothesis was not supported. Apparently, the 

capital market assesses the introduction of a CDO differently for companies in different sectors 

and does not strictly distinguish between sectors that are still in the early stages of digital trans-

formation and those who are not in terms of value created through a CDO position. 

The key contribution of this study is that it lends considerable credibility to beliefs regarding 

the critical importance of both digital innovation and, more importantly, digital transformation 

capabilities as reflected in the CDO role within competitive landscapes where digital innovation 

potentially serves a strategic role. In the course of time, the portion of industries in which digital 

innovation serves a transformational role is likely to increase. As a consequence, senior execu-

tive teams of all firms throughout all industries are encouraged to continuously reassess the 



 

4. Shareholder Wealth Effects of Announcements of CDO Positions 

  67 

appropriateness of their current governance structure and to assess several governance initia-

tives in order to foster digital transformation, including the establishment of cross-functional 

digital leadership committees or cross-functional innovation groups (Haffke et al. 2016). A va-

riety of potentially fruitful research directions also emerge from consideration of the findings 

of this study. First, prospective event studies on stock market reactions to newly created CDO 

positions could include additional explanatory variables such as the prior reputation, wealth of 

experience and visibility of the appointee and the differentiation between internal and external 

hires, following Chatterjee et al. (2001). Second, in order to broaden the focus of future studies, 

all executive appointments can be included into existing CDO positions. Further, the movement 

of a CDO into other executive (CEO, COO, etc.) roles can be examined. Additional to the event 

study methodology, other research strategies can be employed to unravel the complex relation-

ships between digital transformation capabilities, governance structures for these capabilities, 

and firm performance (Chatterjee et al. 2001). The knowledge produced through such studies 

would be invaluable for both senior management teams and researchers. Both would gain a 

better understanding of the value-adding nature of digital innovation and capabilities in today’s 

evolving competitive environment (Chatterjee et al. 2001).  

Limitations 

There are three major limitations in this study that could be addressed in future research. First, 

firms were only included in our sample, when the press release had clearly indicated that there 

is a newly created CDO position. However, there is always a possibility of missing an announce-

ment of a newly created CDO position due to lack of clear evidence in the press release. Second, 

especially for the analysis of the subsamples, the sample size is small and might have impacted 

the identification of significant relationships from the data. Lastly, the extent of institutional 

ownership of companies could have a potential impact on share price reactions caused by the 

announcement of newly created CDO positions (Chatterjee et al. 2001). Share price reactions 

are likely to be more muted for companies with high institutional ownership due to the reduc-

tion of pre-announcement information asymmetries caused by the information gathering and 

analysis activities of institutional investors (Chatterjee et al. 2001). This asymmetry reduction 

hypothesis is proposed by financial theorists (Szewczyk et al. 1992).  

 

4.6 Conclusion 

As a result of the ongoing digital transformation, companies in almost all industry sectors are 

facing major challenges. Since the digital transformation generally encompasses all areas of a 
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company's value chain, the role of a Chief Digital Officer (CDO) has become immensely im-

portant in the past, as this person has the task of driving the digital transformation forward at 

both the internal and external level (e.g., with customers or suppliers) without being too limited 

by the duties of day-to-day operations. Therefore, it is relevant to analyse which capital market 

reactions are caused by the announcement of a newly created CDO position and how the capital 

market reactions differ across time periods, sectors and geographic regions.  

The results of our study present at least an indicative relationship showing that the creation of 

a CDO position is considered positively by the capital market participants. Moreover, the em-

pirical results indicate that the introduction of a CDO is perceived differently depending on the 

timing of the announcement. Thus, the earlier a company takes on the challenges of digital 

transformation by creating a CDO position, the more positive the capital market reactions. Con-

sidering the differences between the announcement reactions for companies from different in-

dustrial sectors, the results show that especially companies from more technologically advanced 

sectors generate more positive capital market reactions than companies from less technologi-

cally advanced sectors. We conclude, that the earlier a company takes on the challenges of 

digital transformation by creating a CDO position, the more positive the capital market reactions 

are. This implies that investors – especially in North America and Europe - perceive that signif-

icant value arises when a CDO role associated with the management of the business’s growth 

and digital transformation strategy is created, signalling the strength in quality of information 

systems. 

 

4.7 Appendix 

Appendix A: Appointments of Chief Digital Officers Signal Strength in Quality of Infor-
mation Systems - Attributes of Companies in Sample 
 
Company Date of Announce-

ment 
Industry Region 

AES Co. 09.10.2018 Utilities & Energy North America 
American Electric 
Power Company Inc 

30.7.2018 Utilities & Energy North America 

EON SE 12.7.2016 Utilities & Energy Europe 
Z Energy Ltd. 7.2.2019 Utilities & Energy Asia and Oceania 
Beasley Broadcast 
Group Inc 

17.10.2019 Media North America 

Cheil Worldwide Inc 3.7.2014 Media Asia and Oceania 
Clear Channel Inter-
national 

27.11.2017 Media North America 

HT Media Ltd 10.2.2015 Media Asia and Oceania 
Seven West Media 
Ltd. 

10.10.2014 Media Asia and Oceania 
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Viacom Inc. 1.11.2017 Media North America 
WPP PLC 13.3.2015 Media Europe 
AAR Co. 14.12.2017 Industrials & Materi-

als 
North America 

ABB Ltd. 2.9.2016 Industrials & Materi-
als 

Europe 

Air New Zealand Ltd. 1.12.2015 Industrials & Materi-
als 

Asia and Oceania 

Aramex PJSC 10.5.2017 Industrials & Materi-
als 

Asia and Oceania 

BASF SE 28.1.2019 Industrials & Materi-
als 

Europe 

Canadian National 
Railroad Co. 

16.7.2019 Industrials & Materi-
als 

North America 

Capita PLC 27.11.2018 Industrials & Materi-
als 

Europe 

Comfortdelgo Corp 
Ltd. 

17.2.2020 Industrials & Materi-
als 

Asia and Oceania 

Costain Group PLC 2.10.2019 Industrials & Materi-
als 

Europe 

Eaton co.oration PLC 15.1.2020 Industrials & Materi-
als 

North America 

Evonik industries AG 7.2.2017 Industrials & Materi-
als 

Europe 

FLSmidth & Co A/S 28.2.2020 Industrials & Materi-
als 

Europe 

General Electric Co. 14.9.2015 Industrials & Materi-
als 

North America 

Kion Group AG 27.6.2018 Industrials & Materi-
als 

Europe 

PPG Industries Inc. 8.4.2019 Industrials & Materi-
als 

North America 

Toshiba co. 22.3.2018 Industrials & Materi-
als 

Asia and Oceania 

Volvo AB 13.12.2019 Industrials & Materi-
als 

Europe 

Wallenius Wilhelm-
sen ASA 

20.8.2019 Industrials & Materi-
als 

Europe 

Almirall SA 4.1.2019 Healthcare Europe 
CVS Health Co. 11.02.2013 Healthcare North America 
GlaxoSmithKline PLC 25.7.2017 Healthcare Europe 
Guerbet SA 4.9.2017 Healthcare Europe 
Merck & Co. Inc. 17.10.2018 Healthcare North America 
Pfizer Inc. 9.10.2018 Healthcare North America 
Sanofi SA 12.2.2019 Healthcare Europe 
AIA Group Ltd 6.6.2019 Finance & Tech Asia and Oceania 
Allianz SE 16.11.2015 Finance & Tech Europe 
Assicurazioni Gen-
erali SpA 

10.4.2019 Finance & Tech Europe 

Bang & Olufsen A/S 8.9.2017 Finance & Tech Europe 
Bank of Montreal 22.11.2017 Finance & Tech North America 
BB&T/Truist Finan-
cial Co. 

4.11.2015 Finance & Tech North America 

Carlyle Group Inc 30.9.2019 Finance & Tech North America 
Diebold Nixdorf 4.1.2019 Finance & Tech North America 
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Fifth Third Banco. 16.5.2016 Finance & Tech North America 
Hatton National 
Bank 

31.1.2017 Finance & Tech Asia and Oceania 

IBM Co. 4.4.2016 Finance & Tech North America 
JLL Inc. 10.7.2018 Finance & Tech North America 
Lenovo Group Ltd. 11.12.2018 Finance & Tech Asia and Oceania 
Lincoln Financial 
Group 

13.3.2017 Finance & Tech North America 

Marsh & McLennan 
Companies Inc 

10.7.2017 Finance & Tech North America 

Mirvac Group 7.5.2020 Finance & Tech Asia and Oceania 
NBD Bank 14.12.2017 Finance & Tech Asia and Oceania 
SAP SE 17.11.2014 Finance & Tech Europe 
UBS Group AG 1.2.2019 Finance & Tech Europe 
US Bancorp 15.4.2019 Finance & Tech North America 
WSFS Financial Co. 20.8.2019 Finance & Tech North America 
Accor SA 28.2.2017 Consumer Europe 
Adecco Group AG 11.12.2018 Consumer Europe 
Calida Holding AG 11.12.2018 Consumer Europe 
Christian Dior SE 4.4.2018 Consumer Europe 
Cineplex Inc. 6.6.2019 Consumer North America 
CK Hutchinson Hold-
ings Ltd. 

9.12.2016 Consumer Asia and Oceania 

Daimler AG 19.5.2016 Consumer Europe 
Diageo PLC 19.10.2016 Consumer Europe 
Dixons Carphone 
PLC 

18.11.2019 Consumer Europe 

Dollar General Co. 30.10.2017 Consumer North America 
Dominos Pizza Inc. 31.10.2014 Consumer North America 
Gerry Weber Interna-
tional AG 

5.10.2017 Consumer Europe 

Goodyear Tyre & 
Rubber Company Co. 

21.9.2017 Consumer North America 

Henkel AG & Co 
KGaA 

23.3.2017 Consumer Europe 

Hero Motors Com-
pany Ltd. 

13.11.2019 Consumer Asia and Oceania 

ICA Gruppen AB 23.6.2015 Consumer Europe 
Jubilant Foodworks 
Ltd 

2.11.2017 Consumer Asia and Oceania 

Lixil co. 10.8.2016 Consumer Asia and Oceania 
L'Oreal SA 12.6.2015 Consumer Europe 
Lowe's Companies 
Inc 

19.12.2017 Consumer North America 

LVMH Moet Hen-
nessy Louis Vuitton 
SE 

1.9.2015 Consumer Europe 

Mcdonald's Co. 7.10.2013 Consumer North America 
Mondi PLC 29.4.2019 Consumer Europe 
Nike Inc. 10.02.2016 Consumer North America 
Nordstrom Inc. 22.5.2018 Consumer North America 
Peugeot SA 21.1.2016 Consumer Europe 
Polaris Inc. 13.1.2020 Consumer North America 
PVH Co. 10.5.2019 Consumer North America 
Ralph Lauren Co. 24.1.2018 Consumer North America 
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Red Lions Hotel Co. 3.4.2019 Consumer North America 
Signet Jewelers Ltd. 31.1.2017 Consumer North America 
Starbucks Co. 8.3.2012 Consumer North America 
Tillys Inc 16.8.2016 Consumer North America 
TUI AG 1.2.2018 Consumer Europe 
VF Co. 6.3.2018 Consumer North America 
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