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ABSTRACT


ESSAYS ON IT AND PLATFORM GOVERNANCE FROM EXTERNAL STAKEHOLDER PERSPECTIVES

BY

JUNYOUNG PARK

JULY 18, 2022


Committee Chair:	Dr. Ling Xue and Dr. Arun Rai

Major Academic Unit:	Computer Information Systems

This dissertation aims to extend existing IT and platform governance perspectives by examining external stakeholders’ governance roles. Motivated by the growing importance of IT in business, Essay 1 investigates financial analysts’ external IT governance role of challenging a firm’s IT initiatives during an earnings conference call. Specifically, this research examines how analysts’ IT-related questions help executives with higher IT competence in (a) disclosing firm’s information related to IT in their response to the challenges and (b) improving the stock market returns to the firm’s future IT decisions. Essay 2 focuses on governance mechanisms in blockchain-based online communities. We specifically investigate the two novel governance mechanisms enabled by blockchain: (a) the cryptocurrency vesting period and (b) users’ self-governing practice of distributing the decision power in the platform. We examine how reducing the cryptocurrency vesting period influences users to become myopic in terms of their self-governing practice. Collectively, this dissertation takes a step into uncovering how external stakeholders influence the value creation process of IT.
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[bookmark: _Toc107587289]Chapter 1:
Introduction
Recent advancements in information technologies (IT) have created opportunities and challenges for firms to create business value through more effective IT governance. As IT transforms business operations and enables rapid data-driven decision-making by digitizing multiple aspects of business, including production, market transactions, and customer behavior (Brynjolfsson et al. 2021), firms are allocating large capital toward IT initiatives. However, many IT projects get delayed or result in underwhelming performance (e.g., Miller 2019). Moreover, information asymmetry exists between managers and external stakeholders regarding a firm’s IT investments, often leading to overinvestment and unsuccessful outcomes (Ho et al. 2011). The difficulty of examining the actual financial impact of IT investments further exaggerates the problem of making the right IT decisions (Dehning et al. 2006; Im et al. 2001).
Accordingly, there is a need for firms’ external stakeholders, such as financial analysts, to become more interested in how firms manage IT due to the uncertainty and information asymmetry about IT investments. Addressing how external stakeholders monitor and control firms’ IT has unique implications for research and practice because they shape the market’s expectations and concerns about IT, ultimately influencing the outcomes of the firms’ IT decisions. 
We argue that financial analysts monitor firms’ IT-related initiatives, which serves as a governance mechanism that mitigates information asymmetry and induces executives to implement financially beneficial IT decisions. IT governance encompasses the decision rights, accountability framework, and IT-related decision-making pattern to ensure the strategic alignment between IT and business (Gregory et al. 2018; Xue et al. 2011). Research has focused on the roles of executives, the board, and IT management in formulating and executing IT strategies (Dawson et al. 2016; Schlosser et al. 2015). We extend this view by considering the monitoring roles of financial analysts, who are essential external agents influencing investor decisions and firm operations.
Turning to digital platforms that individuals depend on, emerging technologies are creating unprecedented ways of platform governance. Prior research finds three crucial facets of governance: decision rights allocation between the platform owner and participants, control mechanisms, and incentive structures (Constantinides et al. 2018; Tiwana et al. 2013).  Regarding decision rights allocation and control mechanisms, blockchain eliminates the need for third-party organizations to maintain platform infrastructure. Instead, the governance of blockchain-based platforms is often “delegated” to the users who participate in the platform. 
Understanding how users self-govern is crucial in designing sustainable platforms using blockchain technology. Specifically, the self-governance of blockchain platforms requires appropriate incentive structures for users to sustain their participation in governance practices. With its transparent and immutable nature, blockchain technology provides opportunities for incentive alignment using cryptocurrency (Constantinides et al. 2018). For example, blockchain platforms can design cryptocurrencies in a way that users’ holdings are to be locked in the platform for a certain period before being able to be exchanged for other cryptocurrencies or fiat currencies. Such a design would work as an incentive for cryptocurrency holders to contribute to the platform’s value. Understanding how such a “vesting” mechanism influences the users’ self-governing practice is called for in order to examine the potential impact of blockchain technology on platform success. 
By investigating financial analysts’ IT governance role in corporate setting and users’ self-governing practice in a blockchain-based platform under a cryptocurrency incentive structure, this dissertation takes an important step in uncovering how external stakeholders influence the value creation process of IT. Essay 1 (Chapter 2) examines the financial analysts’ external IT governance role during earnings conference calls and how it intertwines with the firm’s executives’ IT competence to influence firm disclosure and decisions about IT. We draw on the corporate governance literature, regarding the role of financial analysts as information intermediaries (Chen et al. 2015), and the IT competence literature to hypothesize that financial analysts trigger the firm’s executives to reveal information about IT during a conference call and increase the financial value of the firm’s future IT decisions by challenging the firm's IT. We also argue that the firm's executive IT competence strengthens the impacts of financial analysts challenging its IT. From the conference call transcripts in 2000-2019, we capture granular analyst-executive discussions regarding IT during the Q&A sections of conference calls to measure analysts’ and executives’ sentiment toward IT. Our analyses support the financial analysts’ role in increasing the stock returns to the firm’s IT decisions for firms with high executive IT competence. This essay contributes to IT governance literature by revealing the complementary role of financial analysts in IT governance.
Essay 2 (Chapter 3) turns the attention to novel platform governance mechanisms enabled by blockchain technology, which provide opportunities for decentralized methods of governing digital platforms. We investigate users’ participation in evaluative governance practice, which refers to a user’s evaluation of others’ contributions that will collectively determine the decision power distribution in the platform. To examine how cryptocurrency-based incentive mechanism influences evaluative governance practice, we focus on the vesting period of cryptocurrency, which locks a user’s cryptocurrency holdings in the platform for a certain period (Tsoukalas and Falk 2019). Drawing on the corporate governance literature on vesting period and short-termism (Edmans et al. 2017), we hypothesize that a shorter vesting period leads to more frequent participation in evaluative governance practice. However, users also become more myopic and promote popular content creators and less informative content. Our analysis of 13,111 users of Steemit, one of the largest blockchain-based online communities, reveals that users with high decision power in the platform become more myopic in their participation in evaluative governance practice after a reduction in the cryptocurrency vesting period, as evidenced by voting for more popular content creators and less informative posts. This essay contributes to the governance of blockchain-based platforms, especially regarding their incentive structure.
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An External IT Governance Perspective: 
The Role of Analysts during Conference Calls

Abstract
Establishing IT governance for making effective decisions is an enduring research task. Previous information systems (IS) research has mostly employed an internal view of governance. However, with new technologies bringing both opportunities and risks for firms, external stakeholders are actively involved in controlling and monitoring IT decisions and do so in novel ways. For instance, financial analysts raise concerns about financial risks in a firm's digitizing processes and IT initiatives. Such a monitoring role constitutes an external IT governance mechanism because it encourages executives to disclose information about the firm's IT and improve it. This paper focuses on an external IT governance mechanism enacted by financial analysts; specifically, IT-related questions raised by financial analysts during a conference call (IT-related challenges). We investigate the complementarity between financial analysts' IT-related challenges and executives' IT competence. First, focusing on the dialogue between analysts and executives, we study the positive impact of financial analysts' IT-related challenges in triggering executives to disclose positive aspects of their firm's IT (response IT sentiment). Then, we study how IT-related challenges influence the quantity and quality of future IT decisions. Finally, we examine the contingent impact of executives' IT competence. We apply a neural network dependency parsing model on conference call transcripts of 2,945 firms for 2005-2017 to capture the IT-related sentiments of financial analysts and executives. The conference call-level analysis on a matched sample suggests a positive joint impact of financial analysts' IT-related challenges and executives' IT competence on the response IT sentiment. Moreover, the firm-level matched sample analysis suggests that financial analysts' IT-related challenges and executives' IT competence jointly reduce the number of IT decisions in the following year. However, they jointly increase the average cumulative abnormal return from the IT decisions. Overall, our findings suggest a complementary role of external and internal IT governance mechanisms in influencing firms to concentrate on financially rewarding IT decisions.

Keywords: IT governance, financial analyst, IT disclosure, IT investment, external governance mechanism
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Information technology (IT) has become a crucial factor in the survival of today’s business enterprises. Consequently, making effective IT decisions has become crucial, and firms allocate significant parts of their resources and budgets toward IT. Unfortunately, this goal is often not achieved because of the high complexity and cost (Gregory et al. 2018). 
The business value generated from IT depends largely on IT governance (Wu et al. 2015) because a set of effective IT governance mechanisms ensures that IT aligns with organizational objectives and strategies (Gregory et al. 2018; Sambamurthy and Zmud 1999). When looking at IT governance, most prior research used an internally focused lens. In other words, studies have mainly focused on the roles of the board and management internal to the firm regarding IT governance mechanisms (Benaroch and Chernobai 2017; Gregory et al. 2018). 
However, governance mechanisms employed by external stakeholders also play monitoring and controlling roles that influence the effectiveness of corporate governance (Aguilera et al. 2015). One important external governance practice is the monitoring role of financial analysts (e.g., Chen et al. 2015). Financial analysts are information intermediaries who collect and disclose information about a firm’s operations, including IT investment, and therefore, help market valuation of IT investment. Analysts’ governance mechanisms can manifest in several ways, including raising questions during a conference call or publishing reports to help investors evaluate managerial mishaps (Chen et al. 2015). These practices reduce agency costs and complement other corporate governance mechanisms (Adhikari 2016), influencing corporate value and firm performance (Shi et al. 2017). 
We argue that the external governance mechanisms employed by financial analysts influence the effectiveness of a firm’s IT governance. We specifically focus on IT-related questions raised by analysis during a conference call that challenge the information provided by senior executives or request additional information, which we refer to as IT-related challenges. A typical conference call consists of a presentation section where executives explain the firm's financial performance, followed by a question and answer (Q&A) section where financial analysts and executives engage in an interactive dialogue. Because IT is a central part of business in many industries, analysts inquire about and challenge companies’ IT-related issues or digitization processes during the Q&A section of conference calls. For example, in Accenture’s conference call in 2017 1Q, the executives reported, elaborating their investment in digitizing process:
“As we indicated in our Q4 call, expense growth in Canadian Retail was elevated this quarter, reflecting strategic investments we're making to digitize the customer experience, enhance our products and extend our service and convenience model across our distribution channels. Those investments are already yielding impressive results. Let me share a few examples. Last quarter, I mentioned the redesign of our WebBroker platform in Direct Investing. The results have been outstanding. We're delivering solutions 20% to 30% more cost effectively, while releasing improvements faster and more often. We're leveraging scalable and reusable technology solutions, like the cloud and APIs. We further personalized our card offering, making it possible for customers to keep their TD Visa card number when they change card types at TD, the first Canadian bank to offer this service for Visa customers.”
Then, in the Q&A portion, one financial analyst challenged the performance of digitization:
“…I guess where I'm coming from is when I hear that you're rationalizing products and digitizing the customer experience, it's difficult for us from the outside to understand whether or not what you're doing is actually ahead of your competitors or you're catching up to your competitors. So can you speak to maybe some benchmarking and something that would help us understand better what TD, apart from TD MySpend and WebBroker, but what it is that you've done with the product on the advisor side that is actually industry leading?"
One executive answers:
“…I would say in terms of digitizing and automating our offerings to our customers, we're continuing, like all of our competitors, to do more in that regard. And I think that that will continue to provide better customer experiences over time and also better efficiency over time. But there is investment to make that happen and that's what we're working through. …we have the best mobile engagement in Canada across our customer base and 50% of our total customer base are active mobile users and almost 80% of service transactions happen self-service..."
Such IT-related challenges are important because they encourage executives to disclose more information about the firm’s IT initiatives and to improve them. Because firms are not required to report the amount and nature of IT investments, their voluntary disclosure helps mitigate the uncertainty associated with IT investments (Luo et al. 2014). How executives respond to IT-related challenges during conference calls can be useful information on which financial analysts and investors can base their evaluation. We focus on the degree to which executives disclose the strength of the firm’s IT in their response, which is reflected in the degree of positivity (i.e., response IT sentiment) because the sentiment of executives in their language conveys executives’ expectations (Davis et al. 2012). Then, we focus on the firms’ future IT decisions, such as IT architecture, IT infrastructure, and IT investment, thereby investigating whether financial analysts’ external governance mechanism influences the effectiveness of IT.
Although prior IT governance research has provided insights into firms’ internal IT governance practices, we understand little about the role of external stakeholders in influencing the effectiveness of IT in the corporate information environment. Therefore, this research investigates analysts’ external governance roles regarding a firm’s IT-related activities in the context of conference calls. In doing so, we also examine the contingent impact of and executive IT competence, which refers to the senior executives’ knowledge and experiences related to IT (Bassellier et al. 2003). Executive IT competence is an important internal IT governance consideration, and we expect it to influence how executives respond to financial analysts’ IT-related challenges during the conference calls and future IT decisions.
[bookmark: _Hlk83385337][bookmark: _Hlk83385902]This research seeks to answer the following question: What are the impacts of the interplay between financial analysts’ IT-related challenges and executive IT competence on response IT sentiment and future IT decisions? We expect that analysts' IT-related challenges can function as a mechanism of external monitoring to drive executives to improve IT-related decisions. Moreover, firms with higher executive IT competence can make effective IT decisions to align with external governance requirements (Chau et al. 2020). Therefore, we expect a complementary relationship between IT-related challenges and internal IT governance in influencing the quantity and the quality of IT decisions.
The paper proceeds with a review of IT governance, external governance mechanisms by financial analysts, and executive IT competence literatures. We then proceed to develop the research hypotheses. The reports on the details of our data, econometric models, and corresponding estimation results are followed. We conclude with discussions and implications of our findings.
[bookmark: _Toc107587293]Literature Review 	
We draw on several streams of research to uncover financial analysts’ IT governance roles. First, we draw on the IT governance literature to provide an overview of how research has acknowledged the expanding scope of IT governance. Next, we discuss the corporate governance literature, which has examined external governance mechanisms exercised by financial analysts. We particularly focus on governance roles occurring in earnings conference calls. Finally, we draw on previous research on executive IT competence to discuss how analysts’ governance roles can have a synergetic impact on corporate disclosure and future IT decisions when managers have knowledge and expertise in IT. 
[bookmark: _Toc107587294]IT Governance
IT governance encompasses the decision rights, accountability framework, and IT-related decision-making pattern to ensure the strategic alignment between IT and business (Gregory et al. 2018; Xue et al. 2011). It is “the organizational capacity exercised by the board, executive management, and IT management to control the formulation and implementation of IT strategy and ensure the fusion of business and IT (Dawson et al. 2016; Schlosser et al. 2015).” The goal of IT governance is for firms to acquire and utilize IT recourses effectively (Benaroch and Chemobal 2017). It influences different IT decisions, including IT strategy, IT-enabled business transformation, IT infrastructure, and IT project management (Grover et al. 2007; Sambamurthy and Zmud 1999). Therefore, firms need to establish their IT governance mechanisms carefully. 
A key mechanism through which IT governance influences the effectiveness of IT decisions is strategic alignment between IT and business (Weil 2004; Wu et al. 2015). With the clear assignment of roles and responsibilities and knowledge sharing within the organization, IT governance mechanisms enable the strategic alignment (De Haas and Van Grembergen 2009; Karahanna and Preston 2013; Weil 2004). For instance, IT steering committees ensure better communication regarding the role of IT and make IT decisions viable to top management (Prasad et al. 2010). Therefore, the congruence between IT and corporate objectives, both from internal business and customer demands, is a key to effective IT governance.
Prior research identifies three key dimensions of IT governance: (1) focus, which pertains to IT artifacts and activities to be governed; (2) scope, which refers to the actors and stakeholders to be governed; and (3) mechanisms used to govern (Gregory et al. 2018; Tiwana et al. 2013). With technology developments, digital infrastructure has advanced, new digital business logic has emerged, and more IT artifacts and applications have prevailed (Gregory et al. 2018; Winkler and Brown 2013). Consequently, IT governance has expanded in all three dimensions (Gregory et al. 2018). For instance, the focus of IT governance has expanded from IT assets to digital services and platform-based value creation. The scope of governance expanded to span organizational boundaries, and the pattern of governance also expanded to include platform architectures in addition to structural, processual, and relational mechanisms (Gregory et al. 2018). 
The expanding nature of IT governance suggests that more diverse stakeholders are becoming involved in governing IT. Today, effective IT governance requires collaboration and coordination from multiple stakeholders inside and outside a firm (Bradley et al. 2012; Prasad et al. 2010). As digital technology becomes more prevalent in everyday life, employees and consumers set certain beliefs regarding a firm’s IT (Gregory et al. 2018). Moreover, as IT investment becomes a crucial factor in a firm’s success, both in its operations and management of business decisions (Wu et al. 2020), investors and financial analysts are more concerned with IT-related decisions. Such concerns include information security issues, enterprise IT systems adoption, and IT infrastructure investment. While research has examined how such external stakeholders as investors and analysts value IT investments (e.g., Luo et al. 2014), there has been a lack of research on how they are a part of IT governance mechanisms. 
Next, we discuss external corporate governance mechanisms, how financial analysts exert those mechanisms, and the implications of their roles in IT governance.
[bookmark: _Toc107587295]External Governance Mechanisms by Financial Analysts
Recent corporate governance literature has acknowledged external corporate governance mechanisms enacted by the entities such as the legal environment, external auditors, financial analysts, corporate governance rating agencies, stakeholder activists, and media (Aguilera et al. 2015). Following Shi et al. (2017), we define "external" as "being those forms of governance that operate without full access to the firm's inside information." 
We focus on the role of financial analysts because they are one of the most influential entities of external governance (Shi et al. 2017). Financial analysts influence managers' decisions regarding corporate disclosure and behavior through their roles as information intermediaries and external governance mechanisms. First, financial analysts collect information about a firm that is not readily available to investors, and they voice their opinions on the firm's issues to enhance investors' understanding of the firm, thereby exerting information intermediary roles between firms and investors (Huang et al. 2018). Such information and interpretations that financial analysts provide can influence managers' behavior because of their potential to affect investors' investment decisions. 
Recently, more direct monitoring and controlling roles played by financial analysts has received greater attention. Specifically, financial analysts directly interact with the management during earnings announcement conference calls and discuss issues related to a firm's financial performance (Huang et al. 2018). They can also indirectly monitor management by distributing reports and news articles to investors (Chen et al. 2015; Shi et al. 2017). From the agency perspective, analysts work as informational intermediaries between the firm and the investors, thereby scrutinizing management's actions (Gentry and Shen 2013; Lang et al. 2004). As a result, analysts' external governance mechanisms induce managers to make decisions congruent with shareholder values (Chen et al. 2015), such as refraining from corporate fraud (Chen et al. 2016).
This research focuses on the direct monitoring role of analysts during conference calls. Earnings conference calls, typically held in conjunction with quarterly earnings releases, are an important form of voluntary disclosure (Call et al. 2020). A typical conference call comprises presentation and question-and-answer (Q&A) sessions. During the presentation section (typically 20 minutes), managers provide information on and interpret the firm's performance during the quarter. In the Q&A section (typically 30 minutes), analysts and other participants ask for clarifications, challenge the information and interpretation disclosed in the presentation section, and/or request additional information (Black et al. 2019; Hollander et al. 2010). This research focuses on the challenges and requests rather than clarification questions. 
A conference call, especially the Q&A session, provides valuable information about a firm's performance and operation, in addition to other corporate disclosure (Blau et al. 2015; Frankel et al. 1999; Matsumoto et al. 2011). It is a channel where significant information is communicated interactively, and firms prepare for this event with diligence (Li et al. 2014). The spontaneous and interactive nature of the Q&A session provides opportunities to gather additional information about the firm (Call et al. 2020). Moreover, analysts' questions shape the expectations regarding executives' strategic actions (Chapman and Green 2018). In this regard, analysts play important external governance roles during conference calls. 
Prior research documents that conference calls affect analysts' evaluation of the firms and, therefore, the investment decisions by investors (Bowen et al. 2002). The informativeness of conference calls stems from two sources: a less formal nature than written press releases, which leads to more voluntary disclosure by the executives, and the verbal cues in spoken disclosures that are incrementally informative than written disclosures (Call et al. 2020; Matsumoto et al. 2011). 
Accordingly, research has shed light on the content and verbal cues of conference calls and their consequences on managerial behavior. Prior studies investigate manager-analyst interactions during conference calls regarding financial issues such as forecasted street earnings and document that such interactions affect relevant financial outcomes (Black et al. 2019; Chapman and Green 2018). Regarding executives' strategies related to disclosure content, research reports that executives attempt to control the level of disclosure or avoid a full response to analysts' questions when the cost of disclosure is high (Hollander et al. 2010), or use complex language to obfuscate the true state of the firm (Bushee et al. 2018).  
Regarding the verbal cues, studies find that a positive tone in the overall conference call or the Q&A portion is associated with a positive market reaction (Borochin et al. 2018; Price et al. 2012). That is, linguistic tones influence investor perceptions regarding a firm's performance. Research also reports that managers attempt to maintain a positive tone throughout the calls (Huang et al. 2014; Larcker and Zakolyukina 2012). However, in the Q&A portion, analysts challenge such optimism, and therefore the tone in the Q&A portion can deviate from the presentation portion (Brockman et al. 2015). Such "overly optimistic" announcements can result in detrimental outcomes such as lawsuits and opportunistic stock exchanges (Blau et al. 2015). Finally, studies find that financial analyst tones have a stronger impact on investor decisions than executive tones (Brockman et al. 2015; Borochin et al. 2018). 
Overall, prior research has provided insights into the financial issues discussed during conference calls and how executives' disclosure and verbal cues influence market reaction. However, there is a dearth of research on manager-analyst interactions regarding issues that are not directly related to financial performance, such as IT decisions. Information asymmetry exists between the firm and the public regarding IT decisions, such as IT investment decisions, because their financial benefits are often intangible, and it is often difficult to probe the causal linkage between IT investments and performance metrics (Dehning et al. 2006). Also, firms are not required to disclose information about their IT investments. Therefore, analysts' role in collecting information about firms' IT investments is relevant for investors to make informed investment decisions (Luo et al. 2014). For example, analysts can ask executives for information regarding a certain IT or information system that might enhance the firm's information environment but also bears a risk of capital loss due to a failure in the implementation. However, considering the complex nature of IT, not all managers possess enough understanding of the roles of IT within the firm and how financial performance is tied to the performance of IT. 
Next, we define and discuss executive IT competence before hypothesizing its role in shaping the consequences of financial analysts' external governance roles regarding IT.
[bookmark: _Toc107587296]Executive IT Competence
Drawing on extant literature, we conceptualize IT competence as the knowledge and experience about IT to capture the duality of IT-related understanding and the ability to apply the knowledge in practice (Bassellier et al. 2003). Also, we consider executives' IT competence because executives engage in discussions with financial analysts during conference calls and make IT-related strategic decisions. Following prior literature, we consider "the organizational collective consisting of the firm's CEO, COO, CIO, and other senior business executives who are formal members of the top management team" (Armstrong and Sambamurthy 1999), and we consider executive IT competence as the degree of senior executives' expertise and experiences in IT management and IT strategies (Albrecht et al. 2019). 
The senior executive background has been an important consideration in corporate governance. Prior studies on executive IT competence report that it helps the integrity of IT governance (Haislip et al. 2021; Li et al. 2007). As IT applications become a central part of business, senior executives' perspectives on the potential and limitations of IT, the organization's IT status quo, and its competitors' IT strategies have become more important factors in initiating and successfully implementing IT-related initiatives (Armstrong and Sambamurthy 1999; Li et al. 2007). Executive IT competence is also associated with the firm's information environment through its impact on the efficiency of operation using IT (Haislip and Richardson 2018). Finally, studies show that hiring senior executives with IT competence sends a positive signal to the market regarding the firm's IT capability and efforts to improve IT governance (Haislip et al. 2016; Lim et al. 2013). In summary, executive IT competence is associated with firms managing their strategic IT and information environment more successfully, and investors recognize it as a signal of effective IT governance. 
[bookmark: _Toc107587297]Hypotheses Development 	
To examine financial analysts' external governance roles, we first focus on the spontaneous interaction between financial analysts and managers regarding IT during conference calls. Specifically, we examine how financial analysts' IT-related challenges influence the degree of positivity regarding IT in executives' responses, which we refer to as response IT sentiment. We also investigate how this relationship is contingent on executive IT competence. By doing so, we attempt to uncover financial analysts' influence on IT disclosure, which impacts executives' commitment to IT and investors' evaluation of the firm's IT initiatives. 
Then, we focus on the effectiveness of future IT decisions made by the firms. Specifically, by investigating the number and market reactions to IT decisions, we shed light on how financial analysts' IT-related challenges work as an external IT governance mechanism (Brochet et al. 2015). Table 1 summarizes the key constructs used in this paper.






Table 1. Construct Definitions
	Variable
	Definition

	IT-related challenges
	IT-related questions raised by financial analysis during the Q&A session of a conference call that challenge the information provided by executives or request additional information that executives did not address during the presentation section

	Executive IT competence
	The degree of senior executives’ expertise and experiences in IT management and IT strategies

	Response IT sentiment
	The degree of positivity regarding IT in executives’ response to financial analysts’ IT-related challenge

	Number of IT decisions
	Number of a firm’s IT-related commitments, including IT architecture, IT infrastructure, and IT investment, within one year after a conference call

	Stock returns to IT decisions
	Average cumulative abnormal returns to a firm’s IT-related public announcements



[bookmark: _Toc107587298]Executives’ Response IT Sentiment
A firm's voluntary disclosure about its operation is known to add value by lowering the cost of capital and agency concerns (Chung et al. 2015; Price et al. 2015). However, firms are often reluctant to provide full information because doing so might lead to negative consequences such as lawsuits and loss of reputation (Price et al. 2015). Because firms are not required to disclose the nature of their IT investments, voluntary disclosure is crucial in reducing the information asymmetry between the investors and management. However, some executives can be reluctant to disclose full information about how their IT investments would help achieve strategic goals because, for example, their firms try to imitate their competitors' IT initiatives without carefully considering their strategic needs (Ho et al. 2011).  
When financial analysts challenge the firm's IT, executives are encouraged to release more relevant information to send a positive signal to analysts and investors. Indeed, prior research shows that voluntary disclosure of IT-related issues is associated with the market value of a firm (e.g., Gordon et al. 2010). Executives would respond to IT-related challenges by disclosing positive aspects of the firm's IT to convey its efforts and considerations. Although we do not explicitly hypothesize the relationship, this line of argument assumes the positive impact of financial analysts' IT-related challenges on executives' response IT sentiment.
Executives with higher IT competence know the firm's IT infrastructure and strategy (Armstrong and Sambamurthy 1999). Moreover, they understand the potential and limitations of IT and whether and how the firm's business can benefit from IT. Such executives would have more IT-related information to share with financial analysts because the IT decisions made within the firms will be more closely related to business objectives (Joshi et al. 2018). Higher IT competence would provide executives with a better understanding of which part of IT-related information is more value-relevant. Consequently, those executives would respond to IT-related challenges with more information on the strength of their IT initiatives. Conversely, executives with lower IT competence will be reluctant to praise IT because they lack technical information and value-relevant knowledge of IT and would not want to make implicit commitments to future disclosure or decisions related to IT (Chapman and Green 2018). Therefore, we hypothesize that:
H1: Financial analysts’ IT-related challenges increase the positivity of executives’ IT response sentiment, and this relationship is stronger for focal firms with higher executive IT competence.
[bookmark: _Toc107587299]Quantity and Quality of IT Decisions
Essentially, executives' response IT sentiment represents the firm's voluntary IT disclosure following analysts' IT-related challenges. However, such disclosure might not fully reflect the firm's plans and actions. For example, executives can exaggerate the firm's engagement in replacing a legacy system to induce favorable perceptions from analysts. In such a case, a discrepancy exists between public disclosure and internal decisions (Brochet et al. 2015). To probe whether financial analysts' IT-related challenges impact a firm's strategic actions and whether executives' IT competence has a contingent role, we turn our attention to the IT decisions made after a conference call. Doing so has several implications regarding financial analysts' IT governance roles. First, we can better understand whether analysts' monitoring role during a conference call influences a firm's internal decision-making process regarding IT. Second, we can evaluate the nature of IT disclosure – whether executives' response IT sentiment is cheap talk or reflective of real IT decisions. Overall, by investigating the firm's IT decisions, we provide a better understanding of financial analysts' roles as information intermediaries and controlling agents regarding a firm's IT. 
We focus on the number of IT decisions made after a conference call before the call in the same quarter next year, which captures the quantity aspect of IT decisions. We also investigate stock market returns to those IT decisions, capturing the quality aspect. Here, we argue that financial analysts can be involved in the monitoring and advising roles, indirectly influencing the IT decision process of a firm. In other words, we consider financial analysts a major group of participants in the pre-decision involvements (Xue et al. 2008). 
IT initiatives bear risks and opportunities for firms (Yayla and Hu 2014). IT projects necessitate firms to spend a significant amount of capital. Yet, many are eventually canceled or lead to capital losses (Cheng et al. 2021; Flyvbjerg and Budzier 2011). Therefore, executives pay caution to launching new IT initiatives.
Financial analysts' IT-related challenges encourage executives to push forward new IT initiavies related to the challenges. That said, Executives with higher IT competence have better ability and confidence to pursue relevant IT initiatives that will mitigate analysts' concerns. Those executives will likely be more active in launching new IT projects and investments because they have a better assessment of the technology and its alignment with shareholder concerns, and therefore, they are more confident with the IT they champion (Thong and Yap 1995). On the other hand, executives with little knowledge and experience in IT (i.e., low IT competence) would be reluctant to initiate new IT projects (Bassellier et al. 2003). They would remain deterred from pursuing such initiatives because they lack the ability to persuade financial analysts and would be affected by the potential adverse reaction from investors. These arguments suggest that the positive impact of financial analysts' IT-related challenges on the number of future IT decisions would be stronger with higher executive IT competence. 
H2a: Financial analysts’ IT-related challenges increase the number of IT decisions made by the firm after a conference call, and this relationship is stronger for focal firms with higher executive IT competence.
A firm's IT decisions after being challenged by financial analysts would reflect analysts' concerns and, therefore, be more value relevant. With higher executive IT competence, the firm likely has more effective IT governance mechanisms (Li et al. 2007). Consequently, when challenged by financial analysts, these firms can better align their IT decisions with business strategies related to analysts' concerns. Also, executives with higher IT competence can reflect on shareholder concerns and IT issues related to financial values because of their knowledge and experience. Further, they are likely to engage in the successful implementation of IT (Armstrong and Sambamurthy 1999). In contrast, a firm with executives with lower IT competence, with less ability to implement IT for the strategic goals of the firm, would have less success in their IT initiatives. 
Investors would also view higher executive IT competence as a signal of more effective IT capabilities. Therefore, the IT decisions made after being challenged by financial analysts would be viewed by investors more favorably for firms with higher executive IT competence.
These arguments indicate that the positive impact of financial analysts' IT-related challenges on the stock returns to future IT decisions would be stronger with higher executive IT competence.  
H2b: Financial analysts’ IT-related challenges increase stock returns to IT decisions made by the firm after a conference call, and this relationship is stronger for focal firms with higher executive IT competence.
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[bookmark: _Toc107587301]Data and Sample Construction
We compiled our data from multiple sources. First, we obtained earnings conference call transcripts from the Seeking Alpha database. Earnings conference calls have been studied as a major channel of corporate disclosure and interactions between financial analysts and executives (e.g., Bushee et al. 2017; Matsumoto et al. 2011; Price et al. 2015). Specifically, financial analysts interact directly with executives, thereby exercising monitoring roles, during the Q&A section of a conference call (Chen et al. 2015). Therefore, we focus on the dialogue from the Q&A section of each call to measure financial analysts’ IT-related challenges and executives’ response IT sentiment. 
The data on executive IT competence are collected from the BoardEx database. The BoardEx database includes biographic information of senior executives and board members, such as their roles in their current employment, educational background, and employment history. It covers over 19,000 U.S. public and private firms. This database has been adopted in prior IS literature to capture executive background and expertise (e.g., Haislip et al. 2021). It has also been used in the accounting and finance literature as a reliable source of executive background (e.g., Li et al. 2014). We use the biographic information of executives to construct our measures of executive IT competence.
We capture a firm’s IT decisions using public announcements made by each firm before and after each conference call. Firms provide their stakeholders with information about their investments and strategic actions through public announcements (Sabherwal et al. 2019). Using public announcements, we capture a firm’s investments, strategic plans, and governance changes regarding IT. We obtain the public announcements from the Key Development database by Capital IQ. This database covers corporate announcements regarding business expansions, business reorganizations, product announcements, corporate governance change, and M&A transactions, among others. We use relevant keywords to select public announcements regarding IT (as explained below). In addition, we gather the stock market return data from CRSP (Center for Research in Security Prices) database. Finally, we use the Compustat database to derive control variables. 
We use the following procedure to construct data samples. First, from the Seeking Alpha database, we identified 119,018 earnings conference calls from 7,250 U.S. firms between 2005 and 2017. Out of the entire sample, we were able to find transcripts that contain Q&A sections for 106,712 calls. Second, we keep only conference calls with available information in BoardEx, Key Developments, CRSP, and Compustat databases, which resulted in 52,738 conference call observations from 3,249 firms. Third, after calculating financial analysts’ IT-related challenges for each call (as explained in detail below), we exclude those calls with the previous call’s IT-related challenges higher than zero to ensure that a focal quarter’s IT-related challenges are not influenced by the previous quarter’s challenges. In total, we identify 43,247 conference call observations from 2,945 firms. We use this conference call dataset to analyze executives’ response IT sentiment (H1). 
We also construct a panel dataset for the identified conference calls for the analysis regarding IT decisions (H2a and H2b). Specifically, for each conference call from the final conference call dataset in year t, we take year t-1 as the before-call (pre) observation and year t as the after-call (post) observation. Then, we exclude the pre and post observations for a conference call if any of them duplicates with another pre- or post-observation from the same firm-year. We also exclude both the pre and post observations of a call if the firm had financial analysts’ IT-related challenges in previous conference calls during the pre year (t-1). Finally, we merge the panel dataset with CRSP, Compustat, BoardEx, and Key Developments datasets. We construct the panel dataset in this manner to find the impact of financial analysts’ IT-related challenges by comparing calls with IT-related challenges and those without and comparing before and after the calls. The final panel dataset includes 19,248 observations from 2,519 firms. Table 2 summarizes the sample selection process for the firm-level dataset.
[bookmark: _Toc107587302]Measuring Analysts’ IT-Related Challenges and Executives’ Response IT Sentiment
One of the key empirical challenges of this research is to identify analysts’ questions that specifically challenge a firm’s IT and executives’ sentiment toward IT in their answers. We use three keyword lists to accomplish this: an IT keyword list, a positive sentiment keyword list, and a negative sentiment keyword list. First, because our goal is to capture a firm’s IT initiatives discussed during a conference call, we need the keywords related to IT products and services and associated technologies. Prior IT value literature relied on practitioner sources, such as Information Week, to retrieve IT investment-related keywords (e.g., Sabherwal et al. 2019) or taxonomies and keyword lists of certain IT-related skills (e.g., Rock 2021; Wu et al. 2020). However, because our data contains spontaneous discussions about firms’ most recent IT initiatives, we need a comprehensive dictionary of IT that includes IT products and services and related trending technologies. We draw on Gartner’s IT Glossary[footnoteRef:1], frequently updated with essential and trending terms used in the IT industry, encompassing information processing, software, hardware, and communication technologies.  [1:  We used Gartner IT Glossary as of March 28, 2022. The full keyword list we used is available upon request. For an up-to-date Gartner IT Glossary, see https://www.gartner.com/en/information-technology/glossary] 

From the initial list of 2,519 IT keywords, we selected the following sets of keywords and their acronyms:
1) Terms for business information systems or software for business process management (e.g., Enterprise Resources Planning and Customer Relationship Management),
2) Terms for software delivery models (e.g., Software-as-a-Service and Cloud Computing),
3) Terms for emerging IT (e.g., Blockchain, Artificial Intelligence, and Analytics),
4) Terms related to systems and processes of using digital technologies (e.g., Digitization, Remote Work).
Then, we excluded keywords with the following characteristics:
1) Terms that are ambiguous in meaning in that they might not pertain to IT (e.g., Adapters, Architecture)
2) Terms related to products and services of a specific firm (e.g., iPhone, Facebook Commerce)
3) Terms related to technologies that are too minor to be relevant to a firm’s strategic actions (e.g., HTML, IP Address)
Such a process of selection and exclusion resulted in the dictionary of 360 IT keywords (hereafter referred to as IT keywords)[footnoteRef:2]. One of the authors and one research associate have independently selected the keywords and then collectively processed each term in disagreement.  [2:  We remain parsimonious in the selection and exclusion process of IT keywords to minimize the noise in the data and retain only the meaningful terms that can capture financial analysts addressing IT issues of the firms. We also note that being parsimonious in the keyword selection process lens further robustness to our findings.  ] 

For the positive and negative sentiment keyword lists, we draw on Loughran and McDonald (2011)’s sentiment dictionaries. Loughran and McDonald’s (2011) sentiment dictionaries have been used in finance and accounting literature to capture sentiments and related characteristics, such as optimism, manifested in corporate disclosure (e.g., Green et al. 2019). 
Then, we analyze syntactic relations between words in each conference call transcript using a neural network dependency parsing model (e.g., Chen and Manning 2014; Socher et al. 2013). Specifically, we apply a three-layered feedforward neural network parsing model (NN parsing model)[footnoteRef:3] on the transcripts, which is trained on large text with each word, pre-labeled part-of-speech (POS) tags, and pre-labeled grammatic relations between two words. Specifically, it uses Penn Treebank[footnoteRef:4] as the training data, which contains almost four million words of parsed text from Wall Street Journal articles, human-labeled with POS tags and syntactic annotations. The NN parsing model gives us a tree-structured representation of the conference call transcripts with grammatical relations between any pair of words in each sentence of the conference call transcripts. This tree-structural representation is useful in capturing financial analysts’ IT-related challenges and executives’ response IT sentiment because we can use the pairs of words with their lexical connections (e.g., adjective, adverb, and verb) to probe an IT keyword with grammatic relations to a sentiment keyword. [3:  https://nlp.stanford.edu/software/nndep.html ]  [4:  https://catalog.ldc.upenn.edu/LDC99T42 ] 

To capture analysts’ questions that challenge a firm’s IT, we identified syntactic word pairs that contain one IT keyword and one negative sentiment keyword from analyst questions of a conference call. If an analyst question mentions IT in negative sentiment, we regard it as a question that challenges the firm’s IT. IT-related challenges of a conference call is then calculated as the proportion of such word pairs with an IT keyword and a negative sentiment keyword in the analyst questions portion for each conference call. In other words, an IT-related question with a negative sentiment is interpreted as an analyst challenging executives’ disclosed information about IT or requesting new information about IT. Cao et al. (2020) used a similar approach to capture the sentiment related to financial performance.
To capture executives’ response IT sentiment, we take the NN-parsed word pairs of immediate responses by the firm’s managers following each analyst’s questions that challenge IT. Taking a similar approach to measuring financial analysts’ IT-related challenges, we select the word pairs with one IT word and a positive tone keyword, which would capture the managers’ optimistic view of the firm’s IT. We measure executives’ response IT sentiment by the frequency of word pairs with an IT keyword and a positive sentiment keyword divided by the frequency of pairs with an IT keyword and a positive or negative sentiment keyword. 
Figure 1 presents an example of a tree-structured sentence from a financial analyst’s question about IT. The sentence includes a negative sentiment keyword (“slowdown”) that modifies an IT keyword (“ERP”), which we identify as a word pair that captures IT-related challenges. Figure 2 presents a tree-structured example sentence from an executive’s response to the analyst question. The sentence includes an IT word (“ERP”) that is the subject of a positive sentiment word (“well”). This word pair captures the positive sentiment towards IT in the executive response. On the other hand, a negative sentiment keyword (“challenges”) in the sentence is not associated with any IT keyword, and it is not considered in executives’ response IT sentiment. In this sense, our approach correctly identifies the positive sentiment towards IT.
Figure 1. Tree-Structured Example Sentence from Analyst Questions
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Figure 2. Tree-Structured Example Sentence from Executive Response
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The measurement of executive IT competence uses the BoardEx database. First, we identify the executives working at each firm using keywords such as “Chief,” “President,” and “CEO.” For the conference call dataset, we identify those working for the firm at the date of each conference call. For the panel dataset, we identify those working for the firm at any point during each firm-year. Then, we identify the executives whose role names or background descriptions include some IT-related keywords, such as “digital” and “CIO.” Executive IT competence is defined as a dummy variable of 1 if any of the executives have role names or background descriptions containing an IT experience and background keyword, and 0 otherwise. 
For a robustness test, we also measure whether a firm has a CIO or CTO position. CIO or CTO positions were identified using keywords such as “CIO,” “Chief Technology,” and “Chief Digital” in the role names of the executives. Table A.1 in Appendix provides the full lists of keywords used for measuring executive IT competence, including executive position keywords, IT experience and background keywords, and CIO or CTO position keywords.
[bookmark: _Toc107587304]Measuring Number of and Market Return to IT Decisions 
Firms utilize public announcements to inform their stakeholders about their strategic plans and actions (Sabherwal et al. 2019). Accordingly, we rely on the Key Developments database to capture a firm’s IT decisions. The Key Developments database provides summaries of public announcements of more than 250,000 firms worldwide, covering firm decisions, including business expansions, business expansions, business reorganization, consideration of strategic alternatives, executive/board changes, and mergers and acquisitions. Existing research has used the Key Developments database to capture firms’ strategic actions, such as product announcements (Aobdia 2018) and data breach announcements (Foerderer and Schuetz 2022). 
From the categories of public announcements that the Key Development database provides, we select the ones that contain firms’ IT-related initiatives. Specifically, we include 11 announcement types, including business expansions, business reorganizations, consideration of strategic alternatives, executive/board changes, and M&As. Then, we select the announcements that contain IT keywords as IT decision. The list of Key Development announcement types we included with exemplar IT announcements is provided in Table A.2 of the Appendix. 
For the conference call dataset, we use the number of IT decisions one year before the conference call date. For the panel dataset, we use the number of IT decisions one year before the conference call date for a pre observation and the number of IT decisions one year after the conference call date for a post observation. The market return of the IT decisions was measured using the average stock return. Specifically, we obtained the cumulative abnormal stock returns (CAR) over the 8-day event window of [-2, 5] days around each IT decision, expressed as a percentage. We use a pre-event window of [-100, -30] to estimate returns. Then, we take the average CAR of all IT decisions announced within one year after each conference call.  
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For the conference call dataset, we include control variables that may affect executives’ response IT sentiment. First, we control for several firm characteristics, including total assets, market value, liability, number of employees, ROA, leverage, firm age, and number of executives. Second, we include conference call characteristics such as the number of words in the prepared remarks before the Q&A section and the number of words in the analyst questions. Finally, we control for the number of IT news one year before the conference call. For the panel dataset, we include control variables that may influence the number of IT decisions made by the firm. Specifically, we control for several firm characteristics, including total assets, market value, ROA, leverage, number of employees, firm age, and number of executives. Table 2 presents the definitions of the variables included in the conference call dataset and the panel dataset. Table 3 presents the descriptive statistics and correlation matrix of variables. 






Table 2. Variable Definitions
	Variable
	Notation
	Definition
	Source

	Response IT Sentiment
	ITSentiment
	Number of word pairs with an IT keyword and a positive sentiment keyword divided by number of word pairs with an IT keyword and a positive or negative sentiment keyword in executives’ answers to IT-related challenges
	Seeking Alpha

	IT News Announcements
	ITNews
	Number of IT public announcements in one year before (for pre observations) or after (for post observations) a conference call 
	Key Development

	Market Reaction
	CAR
	Average CAR over the 8-day [-2, 5] event window around each IT public announcement
	CRSP

	IT-related Challenges
	ITChallenges
	Number of word pairs with an IT keyword and a positive sentiment keyword divided by number of word pairs with an IT keyword and a positive or negative sentiment keyword in analysts’ questions
	Seeking Alpha

	Challenged
	Challenged
	Dummy indicating whether a conference call received financial analysts’ IT-related challenges 
	Seeking Alpha

	After*
	After
	Dummy indicating whether the observation is one year after the conference call (1) or not (0)
	-

	Executive IT Competence
	ITCompetence
	Whether any of the executives have IT expertise or background, indicated by IT-related keywords in their job titles or background description
	BoardEx

	ln(Total Assets)
	ln(Assets)
	Natural log of the total assets***
	Compustat

	ln(Market Value)
	ln(MktVal)
	Natural log of the market value of equity***
	Compustat

	ln(Employees)
	ln(Emp)
	Natural log of the number (1000s) of employees***
	Compustat

	ROA
	ROA
	Operating income scaled by total assets**
	Compustat

	Leverage
	Leverage
	Total debt scaled by total assets***
	Compustat

	Firm Age
	Age
	Number of years since a firm’s first appearance in Compustat
	Compustat

	ln(Presentation)**
	ln(Presentation)
	Natural log of the number of word pairs in the prepared remarks of a conference call
	Seeking Alpha

	Frequency of positive sentiment**
	PosFreq
	Number of word pairs with a positive sentiment keyword divided by the number of word pairs in the prepared remarks
	Seeking Alpha

	Presentation IT Sentiment**
	PreITSentiment
	Number of word pairs with an IT keyword and a positive sentiment keyword divided by number of word pairs with an IT keyword and a positive or negative sentiment keyword in the prepared remarks
	Seeking Alpha



Track Title
	
Notes. * Variable only used in panel dataset; ** Variable only used in conference call dataset; *** For the conference call dataset, values from the last quarters were used. For the panel dataset, values from the last years were used
	Thirty-sixth International Conference on Information Systems, Forth Worth 2015	

	Thirty Fifth International Conference on Information Systems, Auckland 2014	
1
		
Table 3. Descriptive Statistics and Correlation Matrix
	Variable
	Mean
	SD
	Min
	Max
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)

	ITSentiment (1)
	0.04
	0.18
	0.00
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	ITNews (2)
	9.57
	26.74
	1.00
	737.00
	0.05
	
	
	
	
	
	
	
	
	
	
	
	

	CAR (3)
	0.00
	0.06
	-0.62
	2.13
	0.00
	-0.01
	
	
	
	
	
	
	
	
	
	
	

	ITChallenges (4)
	0.23
	0.39
	0.00
	1.00
	0.29
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	

	ITCompetenece (5)
	0.64
	0.48
	0.00
	1.00
	0.04
	0.15
	-0.04
	0.05
	
	
	
	
	
	
	
	
	

	Assets(6)
	7.53
	2.14
	0.35
	12.93
	0.08
	0.25
	-0.06
	0.10
	0.37
	
	
	
	
	
	
	
	

	MktVal(7)
	7.77
	2.11
	1.14
	13.52
	0.08
	0.27
	-0.07
	0.09
	0.38
	0.92
	
	
	
	
	
	
	

	ROA (8)
	0.02
	0.06
	-1.79
	1.25
	0.02
	0.07
	-0.05
	0.03
	0.16
	0.39
	0.38
	
	
	
	
	
	

	Leverage (9)
	0.24
	0.23
	0.01
	23.41
	0.00
	0.00
	0.01
	-0.02
	0.04
	-0.09
	-0.08
	-0.17
	
	
	
	
	

	Emp (10)
	29.08
	100.21
	0.00
	2300.00
	0.03
	0.19
	-0.02
	0.01
	0.15
	0.36
	0.35
	0.09
	0.05
	
	
	
	

	Age(11)
	23.47
	15.23
	0.00
	56.00
	0.02
	0.06
	-0.03
	0.07
	0.20
	0.50
	0.42
	0.19
	-0.01
	0.24
	
	
	

	Presentation (12)
	3781.36
	2315.99
	4.00
	38709.00
	0.00
	0.04
	0.00
	-0.06
	0.10
	0.20
	0.20
	0.07
	0.01
	0.10
	0.08
	
	

	PosFreq (13)
	0.05
	0.02
	0.00
	1.00
	0.03
	0.00
	-0.01
	0.03
	0.07
	0.10
	0.09
	0.05
	0.03
	0.08
	0.09
	-0.02
	

	PreITSentiment 
	0.02
	0.02
	0.00
	0.33
	0.02
	-0.01
	-0.01
	0.02
	0.04
	0.04
	0.03
	0.03
	0.00
	0.02
	0.04
	0.01
	0.30


Notes. Correlations greater than 0.01 or smaller than -0.01 are significant at p < 0.05.
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[bookmark: _Toc107587307]Empirical Strategies
We first examine the impact of financial analysts’ IT-related challenges and executive IT competence on executives’ response IT sentiment (H1). We specify the following econometric model:


where subscripts i is the index of the conference call, and t is the index of the quarter.  represents the firm fixed-effect and represents the quarter fixed-effect.
A primary concern is that firms that are challenged by financial analysts may be systematically different from firms that are not, which can potentially bias our estimates. Therefore, we estimate our main regression using a matched sample to ensure that the conference call observations with IT-related challenges (i.e.,  challenged) and those without (control) are comparable. We create the matched sample using coarsened exact matching (Iacus et al. 2012) on several firm characteristics, including total assets, market value, ROA, leverage, number of IT news announcements within one year before the call, and firm age, a conference call characteristic, including the number of words in the presentation section of the calls, and year. The final matched sample consists of 28,214 conference call observations. Table 4 shows that the matched samples of challenged and control conference calls are comparable in terms of the observable characteristics, as indicated by the standard mean differences lower than 0.1 for all variables (Cohen 1992). 

Table 4. Comparison of Treated and Control Groups (Conference Call Dataset)
	Variable
	Mean (Challenged)
	Mean (Control)
	Std. Mean Difference

	Year
	2014.002
	2013.998
	0.002

	IT News
	10.724
	9.885
	0.030

	Total Assets
	5684.586
	4939.314
	0.029

	Market Value
	5916.725
	4954.820
	0.031

	ROA
	0.022
	0.022
	0.002

	Leverage
	0.214
	0.208
	0.042

	Firm Age
	24.384
	24.380
	0.000

	Presentation
	3287.637
	3275.882
	0.007



Next, to examine the impact of financial analysts’ IT-related challenges and executive IT competence on the number and stock return of future IT decisions (H2a and H2b), we specify the following econometric model:

We again use a matched sample between “challenged (treated)” conference calls with “unchallenged (control)” ones. Specifically, we matched challenged and unchallenged samples based on the pre-year number of IT news announcements within one year before the call, senior executive IT competence, total assets, market value, ROA, leverage, number of employees, firm age, and year. We maintain 1:1 matching, obtaining 938 treated and 938 control conference calls. The final number of observations in the analysis is 3,752 because we have two observations (pre and post) for each conference call. Table 4 shows that the matched samples of challenged and control firms are comparable, as indicated by the standard mean differences lower than 0.1 for all variables (Cohen 1992).
Table 5. Comparison of Treated and Control Groups (Panel Dataset, Pre- Observations)
	Variable
	Mean (Challenged)
	Mean (Control)
	Std. Mean Difference

	Year
	2011.401
	2011.401
	0.000

	IT News
	4323.810
	3600.261
	0.029

	IT Competence 
	0.068
	0.041
	0.038

	Total Assets
	14.569
	11.158
	0.043

	Market Value
	7.025
	7.025
	0.000

	ROA
	4198.166
	3284.298
	0.037

	Employees
	0.609
	0.544
	0.043

	Firm Age
	2.260
	2.351
	-0.006



[bookmark: _Toc107587308]Hypothesis Tests
Table 5 presents the estimation results of the analysis for response IT sentiment. Model 1 includes control variables and the direct effects of ITChallenges and ITCompetence. The positive and significant coefficient of ITChallenges suggests that financial analysts’ IT-related challenges increase executives’ response IT sentiment (p = 0.004). The coefficient value of 0.097 suggests that an increase of negative sentiment toward IT in financial analysts’ questions, by one pair of a negative keyword associated with an IT keyword, leads to an increase of positive sentiment towards IT in the executives’ response to the question, by around 0.1 pairs of a positive keyword associated with an IT keyword. Model 2 of Table 5 shows the full model specification with the interaction of ITChallenges and ITCompetence. ITChallenges positively and significantly affect response IT sentiment in both Model 1 and Model 2. The two-way interaction between ITChallenges and ITCompetence is positive and significant in Model 2, suggesting that the positive relationship between ITChallenges and ITSentiment is stronger for firms with higher ITCompetence. With high ITCompetence, executives respond with 0.025 more pairs of positive keywords associated with IT keywords, given an increase of ITChallenges by one unit, compared to low ITCompetence. These results suggest that H1 is supported. In other words, results demonstrate that financial analysts’ IT-related challenges trigger executives to respond with positive sentiment toward their firm’s IT, and such impact is higher when executives have higher IT competence.
The results for the number and stock returns to IT decisions are shown in Table 6. Model 1 and Model 4 include the impacts of control variables and direct effects of Challenged, ITCompetence, and After on the number of IT decisions and stock market reactions to IT decisions, respectively. Model 2 and Model 5 include two-way interactions of the three variables. Finally, Model 3 and Model 6 include the three-way interaction involving Challenged, ITCompetence, and After. Model 3 indicates that the three-way interaction has no significant impact on the number of IT decisions. Therefore, H2a is not supported. In Model 6 of Table 6, the positive and significant coefficient of the three-way interaction of Challenged, ITCompetence, and After suggests that financial analysts’ IT-related challenges increase stock market returns to IT decisions for firms with higher executive IT competence (p = 0.006). The coefficient value of 0.016 suggests that the average stock returns to the IT decisions made during a one-year window after a conference call is higher for high ITCompetence firms when financial analysts challenge the firm’s IT by 1.6 percentage points. These results support H2b. Overall, our findings suggest that being challenged by financial analysts regarding the firm’s IT, while it does not induce firms to work on more IT decisions, enables firms with higher executive IT competence to reap more financial benefits from their IT decisions. 




Table 6. Regression Results for Executive Response IT Sentiment
	Variable
	Model 1
	Model 2

	ITChallenges
	0.097 **
	0.083 **

	
	(0.004)   
	(0.006)   

	ITCompetence
	-0.008
	-0.018 *  

	
	(0.007)   
	(0.007)   

	ITChallenges * ITCompetence
	-
	0.025 **

	
	-
	(0.007)   

	ln(Assets)
	0.011
	0.011

	
	(0.007)   
	(0.007)   

	ln(MktVal)
	0.000
	0.000

	
	(0.000)   
	(0.000)   

	ROA
	-0.093
	-0.093

	
	(0.076)   
	(0.076)   

	Leverage
	0.020
	0.019

	
	(0.032)   
	(0.032)   

	Age
	0.001
	0.001

	
	(0.001)   
	(0.001)   

	IT News (bf)
	-0.005
	-0.005

	
	(0.005)   
	(0.005)   

	ln(Presentation)
	0.272
	0.274

	
	(0.192)   
	(0.192)   

	PosFreq
	0.009
	0.007

	
	(0.115)   
	(0.115)   

	PreITSentiment
	0.000
	0.000

	
	(0.004)   
	(0.004)   

	Firm Fixed Effects
	YES
	YES

	Quarter Fixed Effects
	YES
	YES

	Observations
	19,418
	19,418


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1















Table 7. Regression Results for IT Decisions (Number and Stock Market Reaction)
	Variable
	DV: Number of IT Decisions
	DV: Stock Returns to IT Decisions

	Independent Variable
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Constant
	-6.467 **
	-6.535 **
	-6.502 **
	0.178 **
	0.181 **
	0.179 **

	
	(1.631)   
	(1.630)   
	(1.644)   
	(0.009)   
	(0.009)   
	(0.009)   

	Challenged 
	-0.035
	0.081
	0.014
	0.002
	0.001
	0.004

	
	(0.271)   
	(0.275)   
	(0.279)   
	(0.002)   
	(0.003)   
	(0.004)   

	ITCompetence
	1.011 ** 
	1.117 ** 
	1.028 *  
	0.002
	-0.004
	0.001

	
	(0.308)   
	(0.423)   
	(0.423)   
	(0.002)   
	(0.003)   
	(0.004)   

	After
	0.007
	0.062
	-0.009
	-0.004 *  
	-0.007 ** 
	-0.004

	
	(0.081)   
	(0.107)   
	(0.113)   
	(0.002)   
	(0.002)   
	(0.003)   

	Challenged 
* ITCompetence 
	-   
	-0.180
	-0.011
	-      
	0.002
	-0.006

	
	-     
	(0.552)   
	(0.551)   
	-      
	(0.003)   
	(0.005)   

	Challenged * After
	-      
	-0.090
	0.046
	-      
	0.000
	-0.006

	
	-      
	(0.112)   
	(0.124)   
	-      
	(0.003)   
	(0.005)   

	ITCompetence * After
	-      
	-0.017
	0.163
	-      
	0.009 ** 
	0.000

	
	-      
	(0.125)   
	(0.200)   
	-      
	(0.003)   
	(0.005)   

	Challenged * After 
* ITCompetence
	-      
	-        
	-0.339
	-      
	-       
	0.016 ** 

	
	-      
	-       
	(0.256)   
	-      
	-       
	(0.006)   

	log(Assets)
	0.158
	0.159
	0.159
	0.001
	0.001
	0.001

	
	(0.162)   
	(0.162)   
	(0.162)   
	(0.001)   
	(0.001)   
	(0.001)   

	log(MktVal)
	0.335 *  
	0.333 *  
	0.333 *  
	-0.002
	-0.002
	-0.002

	
	(0.140)   
	(0.139)   
	(0.139)   
	(0.001)   
	(0.001)   
	(0.001)   

	ROA
	-1.465 **
	-1.461 **
	-1.458 **
	-0.003
	-0.003
	-0.003

	
	(0.400)   
	(0.400)   
	(0.400)   
	(0.006)   
	(0.006)   
	(0.006)   

	Leverage
	-0.138
	-0.136
	-0.137
	0.003
	0.002
	0.002

	
	(0.372)   
	(0.371)   
	(0.372)   
	(0.006)   
	(0.006)   
	(0.006)   

	log(Emp)
	-0.117
	-0.115
	-0.114
	-0.001
	-0.001
	-0.001

	
	(0.314)   
	(0.313)   
	(0.313)   
	(0.001)   
	(0.001)   
	(0.001)   

	Age
	0.022
	0.022
	0.022
	0.001
	0.001
	0.001

	
	(0.043)   
	(0.043)   
	(0.043)   
	(0.001)   
	(0.001)   
	(0.001)   

	Industry Fixed Effects
	YES
	YES
	YES
	YES
	YES
	YES

	Year Fixed Effects
	YES
	YES
	YES
	YES
	YES
	YES

	Observations
	3,752
	3,752
	3,752
	3,752
	3,752
	3,752


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1
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A positive three-way interaction between ITChallenges, ITCompetence, and After could indicate any of the followings: 1) the impact of financial analysts’ IT-related challenges on the number of or stock returns to IT decisions after a conference call is positive in a low executive IT competence firm and becomes more positive in a high executive IT competence firm; 2) the impact of IT-related challenges on the number of or stock returns to IT decisions is negative in a low executive IT competence firm but becomes positive in a high executive IT competence firm; or 3) the impact of IT-related challenges on the number of or stock returns to IT decisions is negative in a low executive IT competence firm but becomes less negative in a high executive IT competence firm. 
We conducted a split-sample analysis to understand which situation exists (Sabherwal et al. 2019). Specifically, we divided the sample into low executive IT competence (i.e., ITCompetence = 0) and high executive IT competence (i.e., ITCompetence = 1) samples. Then, we conducted an analysis similar to Model 2 in table 6, except without ITCompetence variable. Doing so allows us to compare the impact of the interaction between Challenged and After in the two subsamples. 
Table 7 presents the results of the split-sample analysis for the number of IT decisions. For each subsample, Model 1 includes the direct effects of Challenged and After, and Model 2 also includes the interaction effect of the two variables. For both low IT competence and high IT competence subsamples, the interaction between Challenged and After has no significant impact on the number of IT decisions. Similar results can be found in the interaction plots, indicating that the slopes comparing the number of IT decisions before and after conference calls for challenged and unchallenged firms are insignificant for both subsamples (Figure 3).  
Table 8. Split-Sample Analysis (Number of IT Decisions)
	Variable
	DV: Number of IT Decisions

	Independent Variable
	Low IT Competence
	High IT Competence

	
	Model 1
	Model 2
	Model 1
	Model 2

	Challenged 
	0.249
	0.219
	-0.242
	-0.104

	
	(0.286)   
	(0.298)   
	(0.527)   
	(0.518)   

	After
	0.068
	0.037
	-0.040
	0.110

	
	(0.078)   
	(0.111)   
	(0.170)   
	(0.225)   

	Challenged * After 
	-      
	0.060
	-     
	-0.277

	
	-        
	(0.120)   
	-        
	(0.232)   

	Control Variables
	YES
	YES
	YES
	YES

	Industry Fixed Effects
	YES
	YES
	YES
	YES

	Year Fixed Effects
	YES
	YES
	YES
	YES

	Observations
	2,241
	2,241
	1,511
	1,511


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1

Figure 3. Interaction Plots (Number of IT Decisions)
		Low IT Competence				    High IT Competence
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Table 8 shows the results of the split-sample analysis for stock returns to IT decisions. For each subsample, Model 1 includes the direct effects of Challenged and After, and Model 2 also includes the interaction effect of the two variables. The interaction effect is not significant for the low IT competence firms, suggesting that financial analysts’ IT-related challenges do not increase the stock returns to IT decisions after the conference call for a low IT competence firm. However, the interaction effect has a positive and significant impact on stock returns to IT decisions for the high IT competence firms. The interaction plot for high IT competence firms (Figure 4) also implies that financial analysts’ IT-related challenges significantly increase stock returns to IT decisions after the conference call, indicated by the positive and significant slope for challenged firms. Overall, the split-sample results suggest that financial analysts’ IT-related challenges increase stock returns to IT decisions for firms with high IT competence only.   






Table 9. Split-Sample Analysis (Stock Market Reactions)
	Variable
	DV: Stock Returns to IT Decisions

	Independent Variable
	Low IT Competence
	High IT Competence

	
	Model 1
	Model 2
	Model 1
	Model 2

	Challenged 
	0.001
	0.003
	0.003
	-0.002

	
	(0.002)   
	(0.004)   
	(0.002)   
	(0.003)   

	After
	-0.007 ** 
	-0.004
	0.002
	-0.003

	
	(0.002)   
	(0.003)   
	(0.002)   
	(0.004)   

	Challenged * After 
	-        
	-0.006
	-  
	0.010*  

	
	-
	(0.005)   
	-   
	(0.004)   

	Control Variables
	YES
	YES
	YES
	YES

	Industry Fixed Effects
	YES
	YES
	YES
	YES

	Year Fixed Effects
	YES
	YES
	YES
	YES

	Observations
	2,241
	2,241
	1,511
	1,511


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1
Figure 4. Interaction Plots (Stock Market Reaction)
		Low IT Competence				    High IT Competence
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In addition to the main analysis, we conducted several additional analyses for the consistency of our findings. First, for the analysis of response IT sentiment, we used alternative measures of sentiment variables (i.e., ITSentiment and ITChallenges). Models R1-R2 in Table 10 present the results. Specifically, for Model R1, we used the number of all word pairs with an analytics keyword as the denominator for calculating ITSentiment and ITChallenges. For Model R2, we used the number of all word pairs with a positive sentiment keyword as the denominator for ITSentiment and the number of all word pairs with a negative sentiment keyword as the denominator for ITChallenges. The results are consistent with the main results, as indicated by the positive and significant coefficients of the interactions of ITChallenges and ITCompetence on ITSentiment.
Second, to access the sensitivity of the analysis of stock returns to IT decisions, we used CAR estimates from different windows and pre-event periods, the results for which are reported in Models R1-R4 in Table 11. Specifically, we used a window of [-3, 5] with pre-event period of [-100, -3] (Model R1), a window of [-3, 5] with a pre-event period of [-255, -30] (Model R2), a window of [-3, 10] with a pre-event period of [-150, -30] (Model R3), and a window of [-3, 10] with a pre-event period of [-255, -30] (Model R4). The results are consistent with the main results, as indicated by the positive and significant coefficients of the interaction of Challenged, After, and ITCompetence on CAR.
Next, we used two alternative measures for ITCompetence: 1) the number of executives with IT background or knowledge and 2) whether the firm has CIO or CTO position. The results for response IT sentiment are presented in Model R3 (number of executives with IT background or knowledge) and Model R4 (CIO or CTO position) in Table 10. The results are consistent with the main results in terms of the positive and significant interaction of ITChallenges and ITCompetence on ITSentiment. The results for the number of IT decisions and stock market reactions to IT decisions are presented in Models R5-R6 (number of executives with IT background or knowledge) and Models R7-R8 (CIO or CTO position) in Table 11. The results are consistent with the main results in terms of the positive and significant interaction of Challenged, After, and ITCompetence on stock market reactions to IT decisions (Model R6 and Model R8 in Table 11).
Finally, we assessed whether the results were consistent across the matching methods. Following prior literature that suggests using both coarsened exact matching and propensity score matching (Chen et al. 2020; King et al. 2011), we applied propensity score matching to balance the conference call observations with IT-related challenges by financial analysts versus those without. We included the same variables used in the main analysis for propensity score matching and used a single nearest neighbor with 1:1 matching. For the conference call dataset, total assets, market value, ROA, leverage, number of IT news announcements within one year before the call, firm age, number of words in the presentation section of the call, and year were used for matching. Propensity score matching resulted in 11,266 observations with IT-related challenges and 11,266 calls without IT-related challenges. Model R5 in Table 10 shows that the results for response IT sentiment are consistent with the main analysis. For the panel dataset, we included the number of IT news announcements within one year before the call, senior executive IT competence, total assets, market value, ROA, leverage, number of employees, firm age, and year for matching. Propensity score matching resulted in 1,340 “challenged” conference calls and 1,340 “unchallenged” conference calls, leading to 5,360 observations, including pre- and post- years for each conference call. Models R9 and R10 in Table 11 show the results. They suggest that propensity score matching leads to consistent results with the main results in the significant interaction of Challenged, After, and ITCompetence on stock market reactions to IT decisions.








Table 10. Robustness Test Results for Executive Response IT Sentiment 
	Variable
	R1
(Alt. Sent 1)
	R2
(Alt. Sent 2)
	R3
(Alt. ITComp 1)
	R4
(Alt. ITComp 2)
	R5
(PSM)

	ITChallenges
	0.091 ***
	0.146 ***
	0.082 ***
	0.082 ***
	0.084 ***

	
	(0.014)   
	(0.023)   
	(0.005)   
	(0.006)   
	(0.006)   

	ITCompetence
	-0.002
	-0.003 *  
	-0.001
	-0.017 *  
	-0.019 ** 

	
	(0.001)   
	(0.001)   
	(0.003)   
	(0.007)   
	(0.007)   

	ITChallenges * ITCompetence
	0.051 *  
	0.075 *  
	0.016 ***
	0.028 ***
	0.035 ***

	
	(0.022)   
	(0.032)   
	(0.003)   
	(0.007)   
	(0.007)   

	ln(Assets)
	0.001
	0.001
	0.009
	0.011
	0.012 *  

	
	(0.001)   
	(0.001)   
	(0.007)   
	(0.007)   
	(0.006)   

	ln(MktVal)
	0.000
	0.000
	0.000
	0.000
	0.000

	
	(0.000)   
	(0.000)   
	(0.000)   
	(0.000)   
	(0.000)   

	ROA
	-0.018
	-0.003
	-0.096
	-0.093
	-0.043

	
	(0.013)   
	(0.015)   
	(0.076)   
	(0.076)   
	(0.043)   

	Leverage
	0.004
	0.000
	0.018
	0.019
	0.011

	
	(0.005)   
	(0.006)   
	(0.032)   
	(0.032)   
	(0.028)   

	Age
	0.000
	0.000
	0.001
	0.001
	0.000 *  

	
	(0.000)   
	(0.000)   
	(0.001)   
	(0.001)   
	(0.000)   

	IT News (bf)
	0.000
	-0.001
	-0.005
	-0.005
	0.002

	
	(0.001)   
	(0.001)   
	(0.005)   
	(0.005)   
	(0.003)   

	ln(Presentation)
	-0.021
	0.009
	0.270
	0.275
	0.066

	
	(0.032)   
	(0.040)   
	(0.192)   
	(0.192)   
	(0.163)   

	PosFreq
	0.018
	-0.029
	0.017
	0.007
	0.007

	
	(0.020)   
	(0.023)   
	(0.115)   
	(0.115)   
	(0.091)   

	PreITSentiment
	-0.001
	-0.016
	-0.001
	0.000
	0.001

	
	(0.016)   
	(0.033)   
	(0.004)   
	(0.004)   
	(0.004)   

	Firm Fixed Effects
	YES
	YES
	YES
	YES
	YES

	Quarter Fixed Effects
	YES
	YES
	YES
	YES
	YES

	Observations
	19,418
	19,418
	19,418
	19,418
	22,532


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1
Notes. Alt. Sent 1, response IT sentiment and IT-related challenges calculated using the number of all word pairs with an analytics keyword as denominators; Alt. Sent 2, response IT sentiment and IT-related challenges calculated using the number of all word pairs with a negative sentiment keyword as denominators; Alt. ITComp 1, senior IT competence measured as the number of executives with IT background or knowledge; Alt. ITComp 2, senior IT competence measured as whether the firm has CIO or CTO position; PSM, matched sample constructed using propensity score matching


Table 11. Robustness Test Results for IT News (Number and Stock Market Reaction)
	Variable
	R1
(Alt. CAR 1)
	R2
(Alt. CAR 2)
	R3
(Alt. CAR 3)
	R4
(Alt. CAR 4)
	R5
(Alt. ITComp 1)
	R6
(Alt. IT Comp 1)
	R7
(Alt. ITComp 2)
	R8
(Alt. ITComp 2)
	R9
(PSM)
	R10
(PSM)

	
	DV: CAR
	DV: CAR
	DV: CAR
	DV: CAR
	DV: # IT Decisions
	DV: CAR
	DV: # IT Decisions
	DV: CAR
	DV: # IT Decisions
	DV: CAR

	Constant
	0.202 **
	0.217 **
	0.181 **
	0.198 **
	-5.396 ** 
	0.178 **
	-8.188 **
	0.168 **
	-11.477 **
	0.017 *  

	
	(0.012)   
	(0.023)   
	(0.010)   
	(0.022)   
	(1.913)   
	(0.009)   
	(1.397)   
	(0.009)   
	(3.453)   
	(0.008)   

	Challenged 
	0.007
	0.008
	0.006
	0.003
	-0.331
	0.003
	-0.114
	0.001
	-0.760
	0.003

	
	(0.005)   
	(0.004)   
	(0.004)   
	(0.004)   
	(0.388)   
	(0.004)   
	(0.208)   
	(0.004)   
	(0.431)   
	(0.003)   

	ITCompetence
	-0.001
	0.000
	0.004
	0.002
	1.425 ** 
	0.000
	1.046 *  
	-0.002
	1.426 *  
	-0.001

	
	(0.005)   
	(0.005)   
	(0.004)   
	(0.004)   
	(0.491)   
	(0.002)   
	(0.429)   
	(0.004)   
	(0.630)   
	(0.003)   

	After
	-0.002
	-0.002
	-0.002
	-0.002
	0.120
	-0.003
	0.065
	-0.006
	-0.110
	-0.002

	
	(0.004)   
	(0.004)   
	(0.003)   
	(0.003)   
	(0.118)   
	(0.003)   
	(0.138)   
	(0.003)   
	(0.264)   
	(0.002)   

	Challenged 
* ITCompetence 
	-0.007
	-0.009
	-0.010
	-0.007
	0.747
	-0.002
	0.157
	-0.002
	-0.150
	-0.002

	
	(0.006)   
	(0.006)   
	(0.005)   
	(0.005)   
	(0.777)   
	(0.002)   
	(0.534)   
	(0.005)   
	(0.886)   
	(0.003)   

	Challenged * After
	-0.009
	-0.010
	-0.009
	-0.007
	-0.175
	-0.004
	-0.028
	-0.003
	0.129
	-0.006

	
	(0.005)   
	(0.005)   
	(0.005)   
	(0.005)   
	(0.165)   
	(0.004)   
	(0.146)   
	(0.005)   
	(0.203)   
	(0.004)   

	ITCompetence * After
	0.000
	-0.001
	-0.002
	-0.002
	-0.091
	-0.001
	0.056
	0.002
	0.098
	0.002

	
	(0.006)   
	(0.006)   
	(0.004)   
	(0.005)   
	(0.159)   
	(0.002)   
	(0.215)   
	(0.005)   
	(0.281)   
	(0.003)   

	Challenged * After 
* ITCompetence
	0.018 *  
	0.019 *  
	0.018 ** 
	0.018 ** 
	0.073
	0.008 ** 
	-0.217
	0.013 *  
	-0.873 *  
	0.010 *  

	
	(0.008)   
	(0.008)   
	(0.006)   
	(0.006)   
	(0.264)   
	(0.003)   
	(0.273)   
	(0.006)   
	(0.409)   
	(0.005)   

	log(Assets)
	0.002
	0.002
	0.001
	0.001
	0.106
	0.001
	0.106
	0.003
	-0.549
	0.000

	
	(0.002)   
	(0.002)   
	(0.001)   
	(0.001)   
	(0.160)   
	(0.001)   
	(0.162)   
	(0.002)   
	(0.449)   
	(0.001)   

	log(MktVal)
	-0.002
	-0.003
	-0.002
	-0.002
	0.291 *  
	-0.002
	0.475 ** 
	-0.003
	1.970 **
	0.000

	
	(0.002)   
	(0.002)   
	(0.001)   
	(0.002)   
	(0.138)   
	(0.001)   
	(0.165)   
	(0.002)   
	(0.495)   
	(0.001)   

	ROA
	-0.005
	-0.006
	-0.004
	-0.003
	-1.266 **
	-0.003
	-1.963 **
	-0.004
	-3.449 **
	-0.004

	
	(0.007)   
	(0.008)   
	(0.006)   
	(0.006)   
	(0.373)   
	(0.006)   
	(0.541)   
	(0.007)   
	(1.002)   
	(0.003)   

	Leverage
	0.000
	-0.001
	0.002
	0.003
	-0.136
	0.003
	1.074
	0.019
	-1.021 ** 
	-0.001

	
	(0.005)   
	(0.005)   
	(0.006)   
	(0.006)   
	(0.349)   
	(0.006)   
	(1.076)   
	(0.019)   
	(0.311)   
	(0.001)   

	log(Emp)
	-0.001
	-0.001
	-0.001
	-0.001
	-0.417
	-0.001
	-0.147
	-0.002
	1.909
	-0.001

	
	(0.002)   
	(0.002)   
	(0.001)   
	(0.001)   
	(0.248)   
	(0.001)   
	(0.328)   
	(0.001)   
	(0.990)   
	(0.001)   

	Age
	0.001
	0.002
	0.001
	0.001
	0.000
	0.001
	0.016
	0.001
	-0.017
	0.001

	
	(0.001)   
	(0.001)   
	(0.001)   
	(0.001)   
	(0.044)   
	(0.001)   
	(0.055)   
	(0.001)   
	(0.145)   
	(0.001)   

	Industry Fixed Effects
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Year Fixed Effects
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Observations
	3,752
	3,752
	3,752
	3,752
	3,752
	3,752
	3,276
	3,276
	5,359
	5,359


Robust standard errors in parentheses (clustered on firm), **p < 0.01, *p < 0.05, +p < 0.1
Notes. CAR, cumulative abnormal returns (measure of stock market reactions to IT decisions); Alt. CAR 1, CAR using [-3, 5] window with pre-event period of [-100, -3]; Alt. CAR 2, CAR using [-3, 5] window with pre-event period of [-255, -30]; Alt. CAR 3, CAR using [-3, 10] with pre-event period of [-150, -30]; Alt. CAR 4, CAR using [-3, 10] with pre-event period of [-255, 30]; Alt. ITComp 1, senior IT competence measured as the number of executives with IT background or knowledge; Alt. ITComp 2, senior IT competence measured as whether the firm has CIO or CTO position; PSM, matched sample constructed using propensity score matching.
[bookmark: _Toc107587311]Discussion 
This study investigates how financial analysts’ IT-related challenges during a conference call work as external IT governance mechanisms, influencing executives to disclose more positive aspects of the firm’s IT initiatives and focus on IT decisions with higher financial returns. We also examine how such effects of financial analysts’ IT-related challenges are contingent on the firm’s executive IT competence. Our analysis of more than 43,247 conference calls suggests that analysts’ IT-related challenges are positively associated with executives’ response IT sentiment, and executive IT competence strengthens this relationship. Moreover, the analysis of the panel dataset suggests that IT-related challenges and executive IT competence jointly influence the firms’ IT decisions made after conference calls, such that challenged firms with high executive IT competence reap higher CAR from their IT decisions.
We contribute to the literatures on IT governance, IT competence, and corporate governance. First, we explore the roles of a firm’s external stakeholders, financial analysis, as agents in IT governance. We complement the existing perspective on the IT governance function as oversight of IT management actions (Benaroch and Chernobai 2017) by suggesting that analysts’ and investors’ perspectives and monitoring can broaden a firm’s IT governance practice. Second, we contribute to the IT competence literature by showing its importance in addressing analysts’ IT-related challenges in a way that increases the value of future IT decisions. Finally, we contribute to the corporate governance literature by examining how an external stakeholders’ governance role related to IT can manifest and the financial results.
[bookmark: _Toc107587312]Research Implications
We suggest several research implications. First, we illustrate the importance of an external IT governance mechanism exercised by financial analysts in the effectiveness of IT decisions. Our study suggests that financial analysts’ IT-related challenges trigger executives to reveal more positive information about how the firm uses or plans to use IT for higher financial performance. Our result that challenged firms achieve higher financial outcomes of IT decisions after the conference calls suggests that such challenges are essentially IT governance roles. In other words, financial analysts conduct monitoring roles of firms’ IT so that firms commit to the effectiveness of their IT decisions. In this regard, we propose an external mechanism by which potential agency problems related to a firm’s IT initiatives and investments can be mitigated. Existing research has noted the importance of monitoring IT management actions (Benaroch and Chernobai 2017; Wilkin and Chenhall 2010). Our study extends this line of research by bringing an external perspective on oversight of IT initiatives, which is the role of financial analysts who are external to and independent of the firm. 
Second, our finding on the moderating effect of executive IT competence provides a new theoretical perspective regarding how it strengthens the financial outcomes of IT decisions. Prior literature relies on upper echelons theory to explain the impact of executive IT competence on various IT-related actions and outcomes, including IT adoption and data breach (e.g., Boritz et al. 2018; Haislip et al. 2021). We extend this view by proposing that executive IT competence also plays a role in addressing external stakeholders’ IT governance activities. Our result that the positive impact of analysts’ IT-related challenges on response IT sentiment is reinforced by executive IT competence suggests that executives with greater shared experiences and knowledge in IT can mitigate external stakeholders’ concerns regarding the firm’s IT. Moreover, we find that financial analysts’ IT-related challenges lead to higher financial values for future IT decisions only for firms with high executive IT competence. It illustrates that executive IT competence plays a vital role in assimilating external stakeholders’ views on IT into more effective actions. 
Third, our examination of financial analysts monitoring firms’ IT initiatives extends the corporate governance literature on external governance mechanisms. Research has documented financial analysts’ external governance roles in mitigating information asymmetry and holding executives accountable in important strategic actions such as mergers and acquisition decisions and research and development management (e.g., Chen et al. 2015; Gentry and Shen 2013). Despite the growing importance of IT, the information asymmetry between executives and shareholders regarding a firm’s IT decisions creates agency problems where executives may make excessive IT investments due to institutional pressure or power reputation concerns (Ho et al. 2011). However, because it is difficult to probe the causal impact of IT investments and firm performance (Im et al. 2001), executives could also be underinvesting in IT. Our research indicates that external monitoring can work as a governance mechanism in these uncertain and paradoxical decision-making processes related to IT, and executive IT competence plays a key contingent role. 
[bookmark: _Toc107587313]Managerial Implications
We identify several potential practical contributions. First, financial analysts can benefit from requesting IT-related information in terms of transparent information on IT issues and the effectiveness of future IT decisions. Investors can also leverage the disclosed IT-related information when they make investment decisions. Finally, managers should acknowledge that the monitoring role of financial analysts can complement IT governance. Therefore, managers should seriously consider the primary IT concerns raised by analysts. Since executives often do not know the content of disclosure that will be most value-relevant (Chapman and Green 2018), they can gauge the effectiveness of their IT investment by paying attention to analysts’ concerns.
[bookmark: _Toc107587314]Limitations and Future Research
Some limitations of this study provide opportunities for future research. First, we focus on the financial values of IT decisions in terms of short-term stock returns and did not examine the impact of analysts’ IT-related challenges on long-term returns or operational performance, such as Tobin’s q. We did so because financial analysts’ monitoring would reduce information asymmetry between investors and firms, and therefore, short-term valuation of IT decisions would become more accurate. However, prior research also suggests that long-term abnormal returns might be more valid in examining the market value of IT events (e.g., Barua and Mani 2018). Also, suppose executives strategically work on manipulating analysts’ and investors’ perceptions about the firm’s IT without considering its operational outcome. In that case, the real value of IT might not be captured by short-term stock returns. Future research could investigate long-term market values and operational outcomes. 
Second, other organizational and environmental factors may influence the relationship between financial analysts’ IT-related challenges and IT decisions. For example, some inevitable financial turbulence might deter IT investments. Due to the lack of data, we could not access the firm’s internal decision-making process for each IT initiative and how financial analysts’ concerns are addressed. Future research with more granular data may examine the IT decision-making process to better probe financial analysts’ and other external stakeholders’ influence.
Third, we capture a firm’s IT decisions using public announcements. However, some decisions can remain internal to the firm, which we might not have captured. We assume that firms would generally announce important IT decisions relevant to investors. However, firms might be selective in announcing a particular decision, especially negative ones. Also, we do not capture the scope or financial investment associated with each IT decision. Therefore, future research may examine the heterogeneity in the nature of IT decisions to find granular implications of financial analysts’ IT governance roles.
[bookmark: _Toc107587315]Concluding Remarks
This study examined the role of financial analysts’ IT-related challenges during conference calls on executives’ disclosure of the firm’s IT in their response and stock returns to future IT decisions. We also investigated the complementary role of executive IT competence in the relationships. We find evidence that financial analysts’ IT-related challenges trigger executives to disclose more positive information about IT, and this relationship was stronger for firms with high executive IT competence. Furthermore, challenged firms reap higher short-term stock returns when their executive IT competence is high. Overall, these findings provide insight into the importance of external monitoring roles in IT governance.
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Table A.1 Keywords Lists Used for Executive IT Competence Measures
	Executive Position
	'COO', 'CFO', 'CEO', 'VP', 'Chief', 'CAO', 'Vice', 'President', 'CLO', 'CHO', 'CCO', 'CTO', 'CIO', 'CDO', 'CMO', 'CGO', ‘CAO’

	IT Experience and Background
	'CIO', 'CTO', 'Chief Technology', 'Information', 'Analytics', 'Digital', 'IT', 'Software', 'Business Intelligence', 'Data'

	CIO Roles
	'CIO', 'CTO', 'CDO', 'Chief Technology', 'Chief Information', 'Chief Data', 'Technology Officer', 'Information Officer', 'Data Officer', 'Chief IT', 'Chief Digital', 'Digital Officer', 'Chief Informatics'



Table A.2 Key Development Announcement Types Included in the Analysis
	Type ID*
	Type Name*
	Type Definition*
	Example IT Announcement

	16
	Executive/Board Changes
	Either a change in the membership of an elected board of directors whose members serve terms or changes in executive level positions within a firm, excluding CEO and CFO changes.
	"Advanced Micro Devices Inc. announced the appointment of Ahmed Mahmoud as CIO. He brings more than 20 years of enterprise information technology (IT) leadership experience, most recently as vice president of IT at Dell. …."

	22
	Strategic Alliances
	An agreement between two or more entities stating that the involved parties are going to collaborate in some way to achieve a common goal. This includes events where two or more companies are in discussions to form an alliance.
	"North Shore Long Island Jewish Health System has partnered with Cerner Corp. to bring innovation into its laboratories with the leading healthcare information technology company's unified technology. Cerner offers a unified, proven set of clinical solutions designed to fully automate clinical and management processes in the laboratory. …”

	23
	Client Announcements
	An announcement of the beginning, ending or change in a relationship between a corporation and their clients or potential future clients.
	

	31
	Business Expansions
	The growth of a company, usually by means of increasing their current operations through internal growth, like entering into new markets with existing products, opening a new branch, establishing a new division, increasing production capacity, or investing additional capital in the current business. Growth by acquisition is not covered in this event type.
	

	32
	Business Reorganizations
	An announcement that a company is combining or separating organizational units. Does not cover closure of a unit or facility (see Discontinued Operations/Downsizing) or opening of a new unit of facility (see Business Expansion). The reorganization of a division, management, or operations of a company or corporation for efficiency or cost saving purposes. This may increase the earnings of the company.
	

	63
	Considering Multiple Strategic Alternatives
	This development is used when a company is evaluating a range of alternatives, options, or measures to enhance shareholder value, which may include, sale, IPO, mergers and acquisitions, joint ventures, partnerships, strategic alliances, financing, recapitalization, share buybacks, etc. This is important to strategic and financial buyers and investment and consulting firms interested in finding new investment possibilities or clients.
	

	41
	Product-Related Announcements
	Announcements pertaining to the introduction, change, improvement, or discontinuation of a company's product or services. This includes all announcements from the research to final launch of the product and any enhancements to the product after launching.
	“Infosys Limited announced that Infosys Finacle, part of Infosys, launched a blockchain-based trade finance solution for banks. The solution, Finacle Trade Connect, will help digitise the trade finance business process, … . The new solution will provide higher automation, increase transparency and enable real-time availability of data.”


	52
	M&A Calls
	Merger & Acquisition Call: This pertains to when a company conducts a "Conference Call" to discuss or to update its shareholders, analysts, and investors on Mergers and Acquisitions related issues.
	"Samsung Electronics Co. Ltd. (KOSE:A005930) is looking for acquisitions. Rhee In-jong, Samsung's Executive Vice President, said the company intends to look for acquisitions to bolster its artificial intelligence and other software capabilities, without naming any targets."

	65
	M&A Rumors and Discussions
	Merger & Acquisition Rumors and Discussions: This development pertains to rumors and confirmed announcements for potential or initial talks for a merger, acquisition, and stake sale involving company(s) before any actual agreement is signed between the target(s) and buyer(s). This development also includes denials pertaining to merger, acquisition, and sale talks amongst the concerned companies.
	

	80
	M&A Transaction Announcements
	Merger & Acquisition Transactions Announcements: The announcement of the combining of two or more entities into one through a purchase acquisition.
	

	81
	M&A Transaction Closings
	Merger & Acquisition Transaction Closings: The finalized transaction which legally outlines the terms of the combination of two or more entities into one through a purchase acquisition.
	


Notes. * Type IDs, type names, and type definitions are provided in the Key Developments User Guide. 
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 Myopic Evaluative Governance Practices
in a Cryptocurrency-Incentivized Online Community

[bookmark: _Toc84715136]Abstract
The transparent and immutable nature of blockchain allows blockchain-based online communities to be self-governed by users. Blockchain-based online communities often rely on token-weighted voting mechanisms where users' votes on the quality of other users' posts, weighted by their cryptocurrency token holdings, determine the distribution of the decision power regarding the on-chain governance. We refer to the action of voting in these online communities as evaluative governance practice. To encourage user participation in evaluative governance practice, blockchain-based online communities often design their cryptocurrencies to be non-liquid for a certain period (i.e., vesting period). However, little is known about the implications of such a crypto-based incentive mechanism on the way users conduct evaluative governance practices. This study investigates how reducing the cryptocurrency vesting period influences users' frequency and patterns of evaluative governance practices. Using data from a public blockchain of a decentralized online community, Steemit, we find that users engage in evaluative governance practices more frequently after the vesting period reduction. However, users with more cryptocurrency holdings become more myopic in that they vote for fewer content creators with more followers and less informative posts. Our research contributes to the governance of blockchain ecosystems and decentralized online communities.    

Keywords: blockchain platform, online community, governance, incentive mechanism, cryptocurrency







	



[bookmark: _Toc84715137][bookmark: _Toc107587319]Research Problem Formulation
Recent advances in blockchain technology allowed online communities to be built on a blockchain (i.e., blockchain-based online communities) and integrate their social platforms with cryptocurrency-based reward systems (Li and Palanisamy 2019). A central challenge arises in implementing appropriate incentive mechanisms regarding cryptocurrencies that can reward users based on the quality and quantity of their contribution to the community. Some blockchain-based systems implement cryptocurrencies that grant their holders decision power regarding the on-chain governance decisions of the platforms. Such a cryptocurrency is often designed to be non-transferable and require a certain period (i.e., vesting period) to be converted to liquid currencies (Ciriello et al. 2018). 
Moreover, many blockchain online communities, such as Steemit[footnoteRef:5]1 and Sapien[footnoteRef:6]2, leverage blockchain’s decentralized, immutable, and transparent nature to employ decentralized governance mechanisms. For example, they implement token-weighted[footnoteRef:7]3 voting mechanisms, in which users can assess the quality of posts and upvote them, and each vote is weighted by the token holdings of the voter (Tsoukalas and Falk 2019). Newly created equity tokens are distributed as rewards to post creators and voters based on token-weighted votes each post receives. In this way, the governance roles of distributing decision power and crowdsourcing information, which we refer to as evaluative governance practice, are delegated to users (Tsoukalas and Falk 2019). Using cryptocurrency as equity with a vesting period and evaluative governance practices delegated to users are design features to incentivize users to contribute to the community.  [5: 1 Steemit can be found at https://steemit.com/ (accessed on May 23, 2022).]  [6: 2 Sapien can be found at https://www.sapien.network/ (accessed on May 23, 2022).]  [7: 3 In this paper, the notion “token” is used to refer to digital assets used in a blockchain platform (Zhao et al. 2022). ] 

Despite the pervasiveness of blockchain-based platforms with decentralized incentive mechanisms, how their incentive mechanisms influence users’ participation in evaluative governance practice remains an unsolved problem (Kiayias et al. 2018). Because participation in evaluative governance practice is voluntary, proper incentive mechanisms should take place in order to reward users who vote on the quality of content. However, recent research suggests detrimental behaviors in blockchain online communities (Kiayias et al. 2018; Li and Palanisamy 2019a; Tsoukalas and Falk 2019). For example, the token-weighted voting system can encourage self-serving strategic voting behavior, leading to the reduced value of the platform (Tsoukalas and Falk 2019). In informing how governance, especially regarding incentives, should be established in a blockchain-based online community, it is critical to understand whether and how the community's cryptocurrency incentive mechanism induces users' evaluative governance practice in the desired manner. Focusing on a vesting period of cryptocurrency as a distinctive cryptocurrency incentive mechanism, this study seeks to answer the following research question: How does a change in the cryptocurrency vesting period influence users' participation in evaluative governance practice in terms of frequency and patterns? 
We leverage a reduction of the vesting period in one of the largest blockchain-based online communities, Steemit. Drawing on the corporate governance literature, we hypothesize that a reduced vesting period increases financial incentives, leading to users’ more frequent engagement in evaluative governance practice. We further hypothesize that, as users become more self-interested and short-term oriented, users vote for more popular posts or posts from popular users, and the users will concentrate their voting power on fewer posts. We collect weekly user behavior and transaction data from Steemit. Our analysis result suggests that the shortened vesting period of the crypto incentive leads to a higher level of participation in evaluative governance practice but with lower curation quality in terms of the average number of voted content creators’ followers and the number of voted creators.
This research contributes to the literatures on blockchain-based online communities and managerial myopia. This study deepens our understanding of blockchain platforms’ management and organization activities (Risius and Spohrer 2017). Specifically, it reveals the behavioral implications of a cryptocurrency incentive structure – cryptocurrency vesting period – in emerging blockchain-based platforms. Furthermore, it provides evidence for short-termism in the new context of decentralized online communities. 
In the following section, we introduce the research context of Steemit regarding its cryptocurrency incentive mechanisms. Then, we review three relevant streams of literature: 1) the blockchain-based online community literature to position our paper; 2) the information crowdsourcing literature to discuss governance practices in blockchain-based online communities; 3) the corporate governance literature on vesting equity to set a theoretical framework in understanding the impact cryptocurrency vesting period. We then proceed to develop our research hypotheses. The reports on the details of our data, econometric models, and corresponding estimation results are followed. We conclude with discussions and implications of our findings.
[bookmark: _Toc84715138][bookmark: _Toc107587320]Research Context: Steemit
Our research setting is Steemit, one of the largest blockchain-based online communities. It is one of over 90 interfaces that run on the public and permissionless blockchain database of Steem. Similar to existing blogging platforms such as Reddit, users on Steemit can post multimedia posts, upvote and repost others’ posts, and follow others. Steemit’s functions for content sharing and social networking are similar to those of Facebook or Reddit (Thewall 2018). Due to blogging and social networking functionalities, the content on Steemit covers various topics, including mundane activities, sports, art, and literature (Kapanova and Guidi 2020). Users on Steemit discuss topics related to Steemit, cryptocurrencies used in Steemit, and blockchain and cryptocurrency in general (Kapanova and Guidi 2020). It suggests that many users are interested in how Steemit’s incentive mechanisms work, as well as the blockchain technology itself.  Figure 1 shows an example of a content list page and a posting on Steemit. 
Figure 1. Content List and a Posting on Steemit
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Steemit implements a built-in incentive mechanism based on several cryptocurrencies used in Steem. We focus on STEEM and STEEM Power (SP). STEEM is a liquid cryptocurrency that users can use to pay for external cryptocurrencies and fiat money, such as Bitcoin and US Dollars. SP is a non-transferable access token that grants its holders voting power within Steem. Specifically, a user with more SP has higher decision power in the governance of the Steem blockchain. In the Steemit online community, a user’s upvote is also weighted by the amount of SP holding.
Users cannot directly exchange SP with external cryptocurrencies or flat money. Also, although users can instantly convert STEEM into SP, withdrawing SP back to STEEM is conducted in several weeks of equal payments (Ciriello et al. 2018). This non-liquidity of SP, combined with the influence it grants on Steem, is a distinct characteristic of cryptocurrency incentive that is designed to motivate users to contribute. We refer to the time required for the conversion of SP to STEEM to be complete as a “vesting period.” On December 6, 2016, Steem reduced its vesting period from 104 weeks to 13 weeks. We leverage this policy change to analyze the impact of platform governance decisions on users’ governance-related behavior.
Steemit runs on a governance mechanism that rewards participation based on community evaluation (Steem White Paper 2017[footnoteRef:8]4). Specifically, users can freely review posts and cast votes on them based on their quality assessment. The value of a vote is weighted by the SP holdings of the voter. Finally, the overall value of a post is computed based on the sum of SP-weighted votes received in a week from publication. Newly generated STEEM and SP tokens are distributed to both content creators and voters as rewards for their contribution, based on the weighted votes the content receives. [8: 4 Steem White Paper can be found at: https://steem.com/SteemWhitePaper.pdf (accessed on May 23, 2022)] 

[bookmark: _Toc84715139][bookmark: _Toc107587321]Literature Review
This section sets the theoretical grounding of this study. First, we discuss prior research in blockchain-based online communities to position our paper. Then, we introduce content curation behavior as an evaluative governance practice. Finally, we identify the role of vesting as a mechanism for incentive alignment in blockchain-based online communities.
[bookmark: _Toc84715140][bookmark: _Toc107587322]Blockchain-Based Online Communities
A blockchain-based online community is a decentralized social media platform that provides a reward mechanism for online user behaviors, such as creating and evaluating user-generated content (Ciriello et al. 2018). It relies on a blockchain for data storage, validation, and transactions (Ba et al. 2020). The immutability and decentralized public ledgers eliminate the need for central authorities (Puthal et al. 2018). To incentivize user participation and block production, a typical blockchain-based online community relies on cryptocurrencies, “digital assets designed to work as a medium of exchange using cryptography to secure the transactions, to control the creation of additional units, and to verify the transfer of assets” (Constantinides et al. 2018). 
Prior research on blockchain-based online communities provides fruitful insights into the uniqueness of the context relative to traditional online communities. Ciriello et al. (2018) suggest that blockchain characteristics, such as openness, irreversibility, and decentralized reward systems, provide opportunities and challenges in online communities. For instance, while a reward system provides opportunities for all users to get financial benefits, the economic mechanisms can create a highly skewed wealth distribution (Ciriello et al. 2018). Also, users have more freedom in terms of creative expressions, but they are also held captive because of potential malicious behaviors and the lack of “right to be forgotten” (Ciriello et al. 2018).  Another important feature of a blockchain-based online community is that users get ownership of the platform, proportional to the cryptocurrency holdings (Chang et al. 2019). 
These unique characteristics suggest that cryptocurrency incentive mechanisms should be properly designed and implemented to motivate users to contribute to the community (Kim and Chung 2018). Designing incentive mechanisms has been considered a major governance challenge in a broader literature on online platforms (Tiwana 2013). In a typical online platform, the incentive aspect of governance includes the platform’s strategic actions and rules over participants to balance the platform’s profit and participants’ value creation (Constantinides et al. 2018). In a blockchain-based online community, where no central authority regulates its users, the incentive mechanisms should engage participants in desirable collective governance (Ziolkowski et al. 2020). 
Some aspects of financial incentives and user behavior in a blockchain-based online community have been studied (see Appendix A for a summary of the literature on blockchain-based online communities). For example, cryptocurrency price is associated with membership size and user behavior, such as posting and upvoting (Ba et al., 2020; Kim and Chung 2018). However, these studies do not delve into the design aspects of the incentive mechanism inherent in blockchain-based online communities. Tsoukalas and Falk (2020) model a blockchain platform with a token-weighted voting system for information crowdsourcing. Their model derives that such a system might fail to incentivize users to cast more informative votes than other mechanisms. Many blockchain-based online communities implement a similar voting system Therefore, examining whether and how an incentive mechanism influences user behavior in such a system would have implications on the effectiveness of the community and the blockchain’s governance.
This study turns the attention to a distinctive characteristic of a cryptocurrency incentive mechanism: the vesting period of cryptocurrency. Moreover, we study how the incentive mechanism influences the information crowdsourcing and token distributing behavior, which we frame as a governance practice by users.
[bookmark: _Toc84715141][bookmark: _Toc107587323]Evaluative Governance Practice in Online Communities
The decentralized and transparent nature of blockchain allows for the delegation of governance roles to users. Many blockchain-based online communities, including Steemit, delegate the roles of crowdsourcing information and distributing cryptocurrency tokens to users. Users can curate content by casting a vote on a post (i.e., upvoting), and their votes are weighted proportionally to their token holdings (Tsoukalas and Falk 2020). Upvoting is closely tied to the token distribution of blockchain-based online platforms because new cryptocurrency tokens are distributed to content creators based on the sum of weighted votes their content receives. Token holdings decide financial status and determine the decision power of the holders in the blockchain. Therefore, users' curation behavior is a governance process where the decision rights are collectively allocated (Beck et al. 2018; Kiayias et al. 2018).
As mentioned, users on Steemit can freely discuss any topic. Frequent topics include personal and daily activities, general discussions on the Steem platform and blockchain, and other topics such as sports, art, and literature (Kapanova and Guidi 2020). Users join and participate in Steemit for various purposes, such as information sharing, relationship building, and financial gains (Chang et al. 2019). We focus on the votes across posts in all topics because we are interested in the overall changes of voting patterns, depending on the platform’s governance decision regarding cryptocurrency incentives and the resulting short-termism of users, rather than specific topics that users promote. We investigate how users' participation in evaluative governance practice changes due to an incentive-related platform decision.
We refer to the content curation behavior as evaluative governance practice as it is designed to evaluate users’ contributions to the community and grant decision rights accordingly. The delegation of evaluative governance practice to users posits several governance issues, especially regarding incentives. First, users should be incentivized to exert sufficient effort to engage in such activity (Ratliff et al. 2019). Second, the delegation of evaluative governance practice creates a principal-agent setting (Fama and Jensen 1983) where users are subject to maximize their own benefit that may not necessarily align with the value of the community. Achieving such alignment in a decentralized community with self-interested participants requires sophisticated design choices by the platform designer (Papanastasiou et al. 2017). It might be even more difficult in a blockchain-based online community with no central authority to control exploitative behaviors. For example, Tsouakalas and Falk (2020) suggest that token-weighted voting systems can encourage strategic voting in that a user considers others' signals before voting to maximize his/her own value. 
Despite the increasing popularity of decentralized platforms and blockchain-based online communities, we lack empirical insights into how delegated evaluative governance practices play out. More specifically, we lack insights into how users respond to cryptocurrency incentive mechanisms in practicing evaluative governance. We focus on a distinct characteristic of the incentive mechanism: the vesting period of cryptocurrency. 
[bookmark: _Toc84715142][bookmark: _Toc107587324]Vesting Period of Cryptocurrency
As noted, a blockchain-based online community can rely on a cryptocurrency that grants its holders decision power in the community. In Steemit, SP is such a cryptocurrency. Users' votes for content influence the reward amount, proportional to SP holding. In that sense, having SP in Steemit provides similar rights to having a company’s shares through the Employee Stock Ownership Plan or stock options (Chang et al. 2019). 
Providing the firm’s stocks to employees mitigates agency problems caused by the separation of ownership and control. Agency problems root in individuals’ self-interests (Chiu et al. 2015). Employees without ownership are mere agents. The interests of owners and agents tend to diverge because the owners want to acquire the economic benefits from their investments, whereas the agents or managers are interested in maximizing their private benefits (Holmstrom and Milgrom 1991; Panda and Leespa 2017). Moreover, an information asymmetry exists between owners and agents (Eisenhardt 1989), increasing agents’ chances to pursue their self-interests. Therefore, incentive mechanisms to mitigate the misalignment of interests are crucial (Ross 1973). Accordingly, in the traditional form of organization, a large body of literature has focused on designing compensation contracts to incentivize employees to behave on behalf of the firm’s or the owners’ interests (Panda and Leepsa 2017; Prendergast 1999). One such remedy is sharing the ownership to increase the agents’ affiliation with the firm (Jensen and Meckling 1976).  
The need for incentive alignment persists in a blockchain-based online community where financial value is used for ownership and compensation for users’ contributions (Kim and Chung 2018). Blockchain technology enables incentive mechanisms that can provide ownership to users and, therefore, potentially align the interests between the users and the community in a transparent way. Using a cryptocurrency to grant users decision power is one mechanism to motivate users to contribute to the community. First, it gives users financial incentive to make decisions and contribute to the community to increase the value of their ownership. Second, users are instilled with more psychological ownership or a sense of responsibility to improve the community value (Avey et al. 2009). 
However, if users can quickly cash out their ownership, they might pursue a short-term gain that might cause detrimental impacts on the community. For example, some users can collude or ally to self-promote their content regardless of the quality of their works. Those users might be able to achieve short-term financial benefits from their collusion and cash out. Such behaviors harm the sustainability of the community because other contributors might not receive the promotion they deserve and leave. The transparent nature of blockchain both dissuades users from such fraudulent behaviors (visibility of fraudulent behaviors) and enable them (visibility of potential alliances), according to the paradoxical nature of blockchain technology (Ciriello et al. 2018). Therefore, a careful on-chain governance and incentive mechanism should be implemented to encourage users with ownership to contribute to the community for its long-term sustainability.
A blockchain-based online community can use non-liquid cryptocurrencies to encourage long-term contributions. In Steemit, the non-liquid SP can only be converted to a liquid cryptocurrency, STEEM, in a fixed period of equal payments[footnoteRef:9]5. We refer to the period required for converting a non-liquid cryptocurrency such as SP to a liquid cryptocurrency such as STEEM as a “vesting period.” A vesting period in a blockchain is similar to that of stock options. The corporate governance literature suggests that a vesting period of stock options reduces managers' tendency to boost short-term equity value at the expense of firms' long-term value (Edmans et al. 2012). Gradual vesting, in which a CEO can withdraw a percentage of a stock option in each period, also influences the CEO to induce long-term efforts by ensuring that the CEO has sufficient equity in the future (Edmans et al. 2012). Similarly, the amount of vested equity was found to be associated with reductions in R&D investment and positive analyst forecast revisions, suggesting the CEO’s short-termism (Edmans et al. 2017). This stream of research suggests that, in corporate settings, a vesting period of ownership induces a CEO to pursue a long-term benefit for the firm rather than the CEO’s self-interest or short-term gain. A reduction or removal of the vesting period induces a CEO to follow his/her self-interest or short-term equity gain of the firm. [9: 5 As of May 23, 2022, the period of equal payments is 13 weeks. More information can be found at https://www.steem.center/index.php?title=STEEM_Power_(SP) (Accessed on May 23, 2022)
] 

Setting a vesting period of cryptocurrency with ownership in a blockchain-based online community is a designed incentive mechanism to widen the users’ incentive horizon by locking tokens in the community for a certain period. Examining whether such a mechanism works has implications for sustainable blockchain governance, especially where users self-govern their ownership based on their evaluation of others’ contributions. We draw on the vesting period research in corporate settings and the blockchain-based online community literature to hypothesize the impact of the vesting period on evaluative governance practice. 
[bookmark: _Toc84715143][bookmark: _Toc107587325]Hypotheses Development
To find the impact of the vesting period of cryptocurrency on users’ evaluative governance practice, we leverage Steemit’s policy change that reduced the vesting period of SP from 104 weeks to 13 weeks on December 6th, 2016. Due to the nascent nature of blockchain-based online communities, the consequences of a reduced vesting period of cryptocurrency remain unclear. On the one hand, with a reduced cryptocurrency vesting period, users who have invested in SP might engage in evaluative governance practice through curation more frequently to increase the value and attractiveness of the community and, therefore, the value of SP. On the other hand, users might become more short-sighted and desire to maximize their short-term individual benefits and quickly cash out. This study investigates several aspects of evaluative governance practice to uncover the consequences of the vesting period reduction. 
First, we focus on the frequency of users’ participation in evaluative governance practice. A reduced vesting period means that users can cash out their rewards from governance practice more quickly. In other words, the present value of cryptocurrency (i.e., SP) is increased, especially for risk-averse users (Chi and Johnson 2009). Therefore, users have more incentive to conduct more evaluative governance practices (i.e., cast votes for more content in the community) because voters get a share of rewards (Ba et al. 2020). With the increased value of cryptocurrency, users with benevolent motivation to support content creators would also engage in governance practices more because doing so would benefit the creators (Ciriello et al. 2018). 
Moreover, we expect that the impact of the vesting period reduction is stronger with a user’s SP holdings. This is because SP holdings are directly related to the decision power, and by voting more frequently, a user with a high SP can increase the expected rewards substantially more than a low SP holder. With a vesting period reduction, the cash value of the expected rewards is increased. In sum, we hypothesize that:
H1: Users participate in evaluative governance practice more frequently after the cryptocurrency vesting period reduction, and the relationship is stronger for users with higher SP holdings.
Next, we turn to “to which content do users vote.” In a blockchain-based online community, users are free to explore and choose posts they would like to promote. Users conducting evaluative governance practice (i.e., voting) in a blockchain online community is similar to a firm’s CEO making capital spending decisions in that users collectively make investment decisions of their voting power to posts that would yield value for the community. Such investments also provide the users with cryptocurrency rewards proportional to the collective votes the invested content receive, similar to a CEO receiving financial benefits proportional to their achievements.
The corporate governance literature suggests that reducing or eliminating the vesting period results in managerial short-termism (Edmans et al. 2018; Ladika and Sautner 2020). In other words, the vesting period is a crucial determinant of the incentive horizons. For example, a reduced vesting period induces executives to cut R&D investment and capital expenditure to report higher short-term earnings (Edmans et al. 2017; Ladika and Sautner 2020). Similarly, in a blockchain-based online community, we expect a reduction in the vesting period to shorten users’ incentive horizons. We expect three consequences related to users’ voting patterns from the users’ short-termism: users voting for more popular content creators, fewer content creators, and reduced quality of voted posts.
As users become more short-term-oriented and pursue their self-interest when conducting evaluative governance practices, we expect that they vote for posts created by more popular content creators after the reduction of the vesting period. By doing so, the users try to make sure that the posts they cast are the ones with more votes, yielding higher rewards for the content creators and voters themselves. In other words, as users reduce “risky” investments, they turn their efforts of discovering quality content by less popular creators into selecting content that will lead to short-term gains, which is selecting more popular creators. Such impact of the vesting period reduction on voting for popular creators will be stronger for users with higher SP holdings because they have more decision power that can be used for short-term gains. Their high holdings also work as an incentive to pursue shorter-term benefits after the vesting period reduction (rather than to pursue the value of the community for a longer period). Overall, we hypothesize that:
H2: The vesting period reduction has a positive impact on users voting for popular creators, and the relationship is stronger for users with higher SP holdings.
Related to H2, the vesting period reduction induces users to vote for fewer content creators with a higher chance of yielding more rewards. Users would reduce their efforts to support diverse content creators and focus their votes on the ones that would likely yield more rewards (e.g., voting for popular creators). Such a negative impact of vesting period reduction on the number of creators that a user votes to will be stronger for users with higher SP holdings because they have more short-term incentive to focus their votes on likely reward winners. Moreover, they are more likely to discontinue their support for some creators in order to give more short-term rewards to the creators whom they are more akin to. Therefore, we hypothesize that:
H3: The vesting period reduction has a negative impact on the number of content creators that a user votes to, and the negative relationship is stronger for users with higher SP holdings.
With a shorter incentive horizon, users would be less inclined to exert efforts to discover informative content. This is because fostering the community value through nurturing quality content and content creators takes time. Instead, they would promote content that can boost the short-term value of the community. For example, among the content regarding the Steem platform, users can promote posts that blindly praise the system instead of posts that analyze the prospects and limitations with scrutiny in order to manage the impression of the community. That way, users “boost” a short-term value of the community at the expense of more long-term value that could be derived from more meaningful discussions or shared information. 
Moreover, with the increased incentive for myopia, users may become more inclined to engage in strategic voting to receive greater short-term financial benefits for themselves. That is, instead of evaluating content with their truthful assessment of the informativeness, users can consider other cues such as the decision power (i.e., SP holdings) of the content creator or how users with high decision power vote (Ciriello et al. 2018). Voting for informative posts does not necessarily lead to cryptocurrency rewards for the voters because rewards (new cryptocurrency tokens) are distributed proportionally to the weighted decision power of voters. Therefore, catering to those with high decision power in the platform is a way to earn more rewards in the short term. As more users behave in such a myopic way, content creators would also exert fewer efforts to create informative posts. Instead, they will more likely engage in building relationships with other influential users. With lower-quality content being created and users exerting fewer efforts to discover and promote more informative content, we expect that the informativeness of users’ evaluative governance practice decreases after the reduction of the vesting period. Therefore, we hypothesize that:
H4: The vesting period reduction has a negative impact on users voting for informative content, and the relationship is more negative for users with higher SP holdings.
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We used Steem API to obtain Steem blockchain data that contains all Steem blockchain transactions from March 24, 2016, to January 2, 2017. The data includes all activities and transactions of the users in the Steem platform, including voting, posting, commenting, following another user, receiving cryptocurrency rewards, and transferring Steem cryptocurrencies. We constructed a panel dataset using the raw data. Because Steemit calculates and distributes the rewards to the author and the voters of each post a week after publishing, we used a week as the window of the panel data. The initial number of users is 135,115. We excluded those who did not participate in voting (i.e., evaluative governance practice) during the study period. The final dataset contains a total of 13,111 users. The reduction of the SP vesting period from 104 weeks to 13 weeks was enacted on December 6, 2016. Accordingly, we used the data from November 8, 2016, 4 weeks before the vesting period reduction, to January 2, 2017, 4 weeks after the reduction.
As discussed, we focus on the users’ voting behavior to measure a user’s participation in evaluative governance practice. This is informed by the Steemit platform’s use of token-weighted voting to collectively evaluate user contribution and distribute the tokens accordingly (Tsoukalas and Falk 2020). We first define numVotesit as the number of votes user i casts in week t, which captures the frequency of participation in evaluative governance practice.  Then, we define the other dependent variables related to the patterns of votes. We define crFollowersit as the mean number of followers of the post creators that user i casts votes to in week t. Prior literature suggests that the number of followers is an indicator of social capital, representing how close a user is to the core structure of an online community (Liu et al. 2022).  Therefore, our measure captures a user’s tendency to vote for popular creators. Then, we define numCreatorsit as the number of unique post creators that user i casts votes to in week t. Finally, to capture the informativeness of the content, we define meanWordsit as the sum of word count of the posts that user i casts votes to in week t.  
We are interested in the impact of the vesting period reduction and the moderating impact of a user’s decision power in the Steemit community. Accordingly, we define the dummy variable aftert as 1 for the weeks after the vesting period reduction and 0 for the weeks before. We also use the log-transformed value of user i's SP holdings in week t-1 (lSPit-1) to measure the decision power of the user. 
We add several control variables related to user behavior. Specifically, we include the log-transformed amount of STEEM (lSTEEMit-1) and SBD (lSBDit-1) holdings of the user. These two cryptocurrency holdings capture the wealth of the user, which would influence the motivation to engage in governance activities for the governance activities. We also use the log-transformed amount of SP rewards given to a user for their posts (lpostRewardit-1) and votes (lvoteRewardit-1) because the monetary rewards they gain from previous contributions would influence the user’s motivation to engage in governance activities. Moreover, we control for variables related to user contributions: the lagged number of votes that a user casts (numVotesit-1), lagged number of votes that a user receives for their posts (numVotesGetit-1), lagged number of posts that a user creates (numPostsit-1), lagged number of comments (numCommentsit-1), and lagged number of comments that a user receives (numCommentsGetit-1). Finally, we control for the number of followers (followersit-1) and the number of followings (followingsit-1), which indicate the focal user’s social capital.
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Table 1. Variable Definitions
	Variable Type
	Variable
	Notation
	Operationalization

	Dependent variable (frequency of participation in evaluative governance practice)
	Number of votes
	numVotesit
	Number of votes user i casts in week t 

	Dependent variable (patterns of participation)
	Popularity of voted creators
	crFollowersit
	Mean number of followers of the post creators that user i casts votes to in week t

	
	Number of voted creators
	numCreatorsit
	Number of unique post creators that user i casts votes to in week t

	
	Informativeness of voted posts
	meanWordsit
	Sum of word count of the posts that user i casts votes to in week t

	Independent variable
	Vesting period reduction
	aftert
	Dummy variable indicating the weeks after the vesting period reduction (1) and the weeks before (0)

	Moderating variable
	Token holdings (decision power)
	lSPit-1
	log-transformed value of user i's SP holdings in week t-1

	Control variable
	STEEM holdings
	lSTEEMit-1
	log-transformed STEEM holdings of user i in week t

	
	SBD holdings
	lSBDit-1
	log--transformed SBD holdings of user i in week

	
	Reward from votes
	lVoteRewardit-1
	log-transformed amount of SP rewards given to user i for their posts in week t

	
	Reward from posts
	lpostRewardit-1
	log-transformed amount of SP rewards given to user i for their votes in week t 

	
	Number of votes
	numVotesit-1
	Number of votes user i casts in week t-1

	
	Number of votes received
	numVotesGetit-1
	Number of votes user i receives from other users in week t-1

	
	Number of posts
	numPostsit-1
	Number of posts user i creates in week t-1

	
	Number of comments
	numComments it-1
	Number of comments user i creates in week t-1

	
	Number of comments received
	numCommentsGet it-1
	Number of comments user i receives from other users in week t-1

	
	Number of followers
	followersit-1
	Number of other users that follow user i in week t-1 

	
	Number of followees
	followingit-1
	Number of other users that user i follows in week t-1





Table 3. Descriptive Statistics and Correlation Matrix
	Variable
	Mean
	SD
	Min
	Max
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)

	numVotesit (1)
	51.63
	184.44
	0.00
	9,234.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	crFollowersit (2)
	111.23
	173.35
	-1.00
	1,446.00
	0.21
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	numCreatorsit (3)
	21.13
	76.10
	0.00
	1,740.00
	0.94
	0.18
	
	
	
	
	
	
	
	
	
	
	
	
	

	meanWordsit (4)
	111.89
	205.07
	0.00
	6,467.00
	0.20
	0.54
	0.20
	
	
	
	
	
	
	
	
	
	
	
	

	aftert (5)
	0.58
	0.49
	0.00
	1.00
	-0.05
	0.02
	-0.05
	-0.09
	
	
	
	
	
	
	
	
	
	
	

	SPit-1 (6)
	2,499.51
	36,809.57
	0.00
	2,743,673.49
	0.11
	0.03
	0.12
	0.04
	-0.01
	
	
	
	
	
	
	
	
	
	

	lSTEEMit-1 (7)
	14,732.95
	1,185,051.24
	-869.40
	180,765,846.82
	0.01
	0.01
	0.02
	0.01
	0.01
	0.04
	
	
	
	
	
	
	
	
	

	SBDit-1 (8)
	34.65
	1,146.68
	-837.98
	302,383.32
	0.01
	0.01
	0.01
	0.01
	-0.01
	0.11
	0.01
	
	
	
	
	
	
	
	

	VoteRewardit-1 (9)
	3.20
	70.20
	0.00
	6,182.70
	0.12
	0.03
	0.13
	0.03
	-0.01
	0.70
	0.03
	0.13
	
	
	
	
	
	
	

	postRewardit-1 (10)
	18.90
	173.93
	0.00
	14,569.13
	0.13
	0.07
	0.12
	0.07
	-0.02
	0.08
	0.00
	0.04
	0.06
	
	
	
	
	
	

	numVotesit-1 (11)
	54.07
	412.29
	0.00
	33,122.00
	0.19
	0.09
	0.17
	0.08
	-0.02
	0.07
	0.00
	0.03
	0.06
	0.79
	
	
	
	
	

	numVotesGetit-1 (12)
	1.35
	8.05
	0.00
	886.00
	0.14
	0.07
	0.14
	0.07
	-0.02
	0.02
	0.00
	0.01
	0.01
	0.21
	0.27
	
	
	
	

	numPostsit-1 (13)
	3.51
	21.89
	0.00
	1,092.00
	0.23
	0.10
	0.20
	0.11
	-0.01
	0.05
	0.00
	0.01
	0.04
	0.28
	0.38
	0.33
	
	
	

	numComments it-1 (14)
	3.57
	28.34
	0.00
	5,438.00
	0.17
	0.07
	0.15
	0.07
	-0.01
	0.05
	0.00
	0.01
	0.05
	0.44
	0.51
	0.53
	0.56
	
	

	numCommentsGet it-1 (15)
	24.08
	64.88
	-1.00
	1,405.00
	0.33
	0.20
	0.34
	0.16
	0.00
	0.24
	0.02
	0.07
	0.22
	0.44
	0.48
	0.25
	0.42
	0.39
	

	followersit-1
	27.96
	259.31
	0.00
	12,203.00
	0.11
	0.06
	0.12
	0.04
	0.00
	0.02
	0.00
	0.00
	0.01
	0.05
	0.11
	0.07
	0.11
	0.08
	0.51


Notes. Correlations greater than 0.01 or smaller than -0.01 are significant at p < 0.05.
[bookmark: _Toc107587328]Analysis and Results
[bookmark: _Toc107587329]Empirical Strategies
We examine the impact of SP vesting period reduction on users’ participation in evaluative governance practice. We specifically focus on the frequency of participation, popularity, and number of voted creators, and informativeness of voted content. We expect that the vesting period reduction shortens a user’s incentive horizon. Accordingly, we expect that users will participate in voting more frequently (H1), but they will vote for more popular creators (H2), and their votes will be concentrated on fewer creators (H3). We also expect that users will vote for less informative posts (H4). We use the following econometric specification to investigate our hypotheses:

where refers to , , , and , respectively. The coefficient assesses the baseline impact of the vesting period reduction.  assesses the impact of decision power of a user. Finally,  assesses the extent to which the impact of the vesting period reduction is contingent on a user’s decision power.
[bookmark: _Toc107587330]Model-Free Evidence
We first present some model-free evidence related to our hypothesized impacts of the vesting period reduction and a user’s SP holdings. The left panel of Figure 2 shows the total number of votes cast in Steemit community per week. The right panel of Figure 2 shows the total number of users who cast at least one vote per week. The left panel shows that the total number of votes is not notably increased after the vesting period reduction (p = 0.786 in t-test). However, the right panel shows that more voters participate in voting after the reduction (p =0.005 in t-test).
Figure 2. Number of Votes and Voters Over Time
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Figure 3 graphically depicts the proportion of votes that users cast to posts by popular (in terms of the number of followers above 95 percentile) and wealthy (in terms of SP holdings above 95 percentile) creators by week, grouped by the voters’ SP holdings percentile, above versus below 95-percentile each week. The left panel of Figure 3 shows the proportion of votes to popular creators. It shows that voters with SP holdings of 95-percentile or above cast 96.676% of their votes to popular creators before the vesting period reduction and 95.149% after the reduction. The t-test shows that the difference is not significant at .05 level (p = 0.373). Voters with SP holdings of below 95-percentile cast 95.608% of their votes to popular creators before the vesting period reduction and 84.274% after. The t-test shows that the difference is significant (p = 0.006). 
The right panel of Figure 3 shows the proportion of votes to wealthy creators. Again, the difference in the proportion of votes cast to wealthy users before (93.842%) and after (93.372%) the vesting period reduction was not significant at the .05 level (p = 0.581) for voters with SP holdings of 95-percentile or above. The difference between before (91.577%) and after (80.452%) was significant for voters with SP holdings of below 95-percentile (p = 0.002). Overall, these results from Figure 3 show that SP holdings play a role as a contingent factor regarding the impact of the vesting period reduction on users becoming more myopic. The less wealthy users might be less subject to a shortened incentive horizon due to the vesting period reduction. 
Figure 3. Proportion of Votes to Popular and Wealthy Creators by High vs. Low SP Holders
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Figure 4 shows the number of words of a post a user votes on average by week, grouped by the voter’s SP holdings percentile, above versus below 95-percentile each week. The difference in the average word count of posts that users with SP of 95-percentile or above vote before (274.756 words) and after (241.637 words) the vesting period reduction is marginally significant at the .05 level (p = 0.064). The difference of before (243.475 words) and after (193.210 words) was not significant for voters with SP holdings of below 95-percentile (p = 0.107). The results also suggest that the impact of the vesting period reduction is contingent on the SP holdings of a user, such that users with more SP vote for less informative posts after the vesting period reduction, while such impact might be less significant for users with less SP.
Figure 4. Word Count of a Post a User Votes on Average by High vs. Low SP Holders
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[bookmark: _Toc107587331]Hypothesis Tests
Table 2 presents the regression results for the impacts of the vesting period reduction and SP holdings on the number of votes, the average number of followers and SP of post creators that a user votes, the number of post creators that a user votes, and average informativeness of posts that a user votes. In column (1) of Table 2, the positive coefficient of aftert ( = 4.078) indicates that, on average, users cast 4.078 fewer votes after the vesting period reduction. Also, in column (2) of Table 2, the negative coefficient of the interaction term aftert X lSPit-1 ( = -1.115) suggests that the positive impact of vesting period reduction is attenuated with a user’s SP holdings. Specifically, a user with 10% more SP would cast around 11 fewer votes after the vesting period reduction. Panel 1 of Figure 2 illustrates the impact of vesting period reduction on the number of votes at different levels of SP. A user with a low SP (one standard deviation below its mean) increases their number of votes by 7.490 (from 50.557 to 58.047) after the vesting period reduction. A user with a high SP (one standard deviation above its mean) increases their number of votes by just 1.035 (from 50.218 to 51.253). It means that the vesting period reduction is positively associated with the number of votes for high SP users. Therefore, hypothesis H1 is partially supported. That is, the vesting period reduction increases users’ participation in evaluative governance practice only for less-wealthy users. 
Column (3) in Table 2 indicates that the vesting period reduction leads to users voting for posts created by those with 7.314 fewer followers on average ( = 7.314). However, the positive coefficient of lSPit-1 ( = 9.031) suggests that users with more SP cast votes to post creators with more followers. Moreover, in column (4) of Table 2, the interaction term aftert X lSPit-1 ( = 0.639) suggests that a user with 10% more SP would cast votes to post creators with around 6 more followers on average after the vesting period reduction. Panel 2 of Figure 2 compares the impact of the vesting period reduction on the average popularity of post creators between users with low SP versus high SP. A user with a low SP voted for posts from creators with 14 fewer followers after the vesting period reduction (from 105.505 to 91.555). However, a user with high SP voted for posts from creators with 44 more followers after the reduction (from 160.700 to 204.641). These results provide support for hypothesis H2. That is, the vesting period reduction leads to wealthier users voting for more popular creators.
In column (6) of Table 2, the negative coefficient of the interaction term aftert X lSPit-1 ( = -0.442) indicates that a user with 10% more SP would cast votes to around 4 fewer creators after the vesting period reduction. Panel 3 of Figure 2 illustrates the impact of vesting period reduction on the number of creators a user votes to at different SP levels. A user with low SP voted to posts from 1.424 more creators after the vesting period reduction (from 21.542 to 22.966). However, a user with high SP voted to posts from 1.134 fewer creators after the reduction (from 22.107 to 20.973). These results are consistent with hypothesis H3. That is, the vesting period reduction leads to wealthier users discovering fewer creators. 
Finally, in column (7) of Table 2, the negative coefficient of aftert ( = -45.712) suggests that, on average, users vote for posts with fewer word counts by 45.712 after the vesting period reduction. Moreover, in column (8) of Table 2, the negative coefficient of ( = -1.753) indicates that a user with 10% more SP would cast votes to posts with fewer words by 17 after the reduction. Panel 4 of Figure 2 shows the impact of vesting period reduction on the average word counts of the voted posts at different SP levels. A user with low SP voted to posts with 39.830 fewer words on average after the reduction (from 112.442 to 72.613). Moreover, a user with high SP voted for posts with 50 fewer words on average after the reduction (from 129.142 to 79.164). Therefore, hypothesis H4 is supported. That is, the vesting period reduction leads to wealthier users voting for less informative posts.











Table 2. Regression Results
	 
	Number of Votes 
	Mean # of Followers of Voted Creators 

	
	(1)
	(2)
	(3)
	(4)

	aftert
	4.078**
	6.996**
	-7.314**
	-8.986**

	
	(1.564)
	(1.407)
	(1.842)
	(1.976)

	lSPit-1
	-0.577
	0.026
	9.031**
	8.686**

	
	(0.997)
	(1.037)
	(1.041)
	(1.054)

	aftert X lSPit-1
	
	-1.115**
	
	0.639*

	
	
	(0.360)
	
	(0.282)

	lSTEEMit-1
	5.820
	5.593
	11.762
	11.892

	
	(20.317)
	(20.373)
	(9.997)
	(10.004)

	lSBDit-1
	-3.221+
	-2.759
	2.022+
	1.757

	
	(1.938)
	(1.945)
	(1.067)
	(1.079)

	lVoteRewardit-1
	206.867**
	205.222**
	-52.477**
	-51.533**

	
	(33.072)
	(33.111)
	(20.013)
	(19.992)

	lpostRewardit-1
	-5.719**
	-6.139**
	-1.815
	-1.574

	
	(2.062)
	(2.063)
	(1.644)
	(1.648)

	numVotesit-1
	1.118**
	1.123**
	0.609**
	0.606**

	
	(0.057)
	(0.056)
	(0.035)
	(0.035)

	numVotesGetit-1
	0.524**
	0.516**
	0.462**
	0.466**

	
	(0.048)
	(0.047)
	(0.037)
	(0.037)

	numPostsit-1
	-0.445
	-0.383
	2.108**
	2.073**

	
	(0.683)
	(0.682)
	(0.533)
	(0.533)

	numComments it-1
	0.686
	0.682
	0.053
	0.056

	
	(0.851)
	(0.851)
	(0.515)
	(0.515)

	numCommentsGet it-1
	-2.037**
	-2.060**
	-1.016*
	-1.002*

	
	(0.652)
	(0.651)
	(0.443)
	(0.443)

	followersit-1
	-0.141
	-0.107
	0.254*
	0.234*

	
	(0.130)
	(0.131)
	(0.113)
	(0.113)

	followingit-1
	0.054
	0.038
	0.330*
	0.339*

	
	(0.171)
	(0.171)
	(0.159)
	(0.159)

	User Fixed Effects
	YES
	YES
	YES
	YES

	Week Fixed Effects
	YES
	YES
	YES
	YES

	R-squared
	0.767
	0.767
	0.648
	0.648

	Observations
	81,930
	81,930
	81,930
	81,930


Robust standard errors in parentheses (clustered on user), **p < 0.01, *p < 0.05, +p < 0.1

Table 2. (Continued)
	 
	Number of Unique Voted Creators
	Mean # of Words of Voted Posts

	
	(5)
	(6)
	(7)
	(8)

	aftert
	0.057
	1.213*
	-45.712**
	-41.125**

	
	(0.626)
	(0.573)
	(3.071)
	(3.361)

	lSPit-1
	-0.109
	0.130
	2.041
	2.988

	
	(0.422)
	(0.433)
	(2.006)
	(2.023)

	aftert X lSPit-1
	
	-0.442**
	
	-1.753**

	
	
	(0.132)
	
	(0.458)

	lSTEEMit-1
	3.708
	3.618
	3.030
	2.673

	
	(7.664)
	(7.678)
	(15.486)
	(15.574)

	lSBDit-1
	-1.865*
	-1.682*
	-3.237*
	-2.511

	
	(0.733)
	(0.737)
	(1.586)
	(1.600)

	lVoteRewardit-1
	64.652**
	64.001**
	122.962**
	120.376**

	
	(13.415)
	(13.428)
	(24.804)
	(24.770)

	lpostRewardit-1
	-2.715**
	-2.882**
	-4.516
	-5.176+

	
	(0.839)
	(0.840)
	(2.839)
	(2.849)

	numVotesit-1
	0.465**
	0.467**
	0.478**
	0.485**

	
	(0.021)
	(0.021)
	(0.036)
	(0.036)

	numVotesGetit-1
	0.256**
	0.253**
	1.522**
	1.510**

	
	(0.020)
	(0.020)
	(0.070)
	(0.070)

	numPostsit-1
	-0.292
	-0.267
	1.483
	1.579+

	
	(0.269)
	(0.268)
	(0.936)
	(0.935)

	numComments it-1
	0.245
	0.243
	-1.031
	-1.039

	
	(0.313)
	(0.313)
	(0.697)
	(0.697)

	numCommentsGet it-1
	-0.761**
	-0.771**
	-0.446
	-0.483

	
	(0.255)
	(0.255)
	(0.675)
	(0.674)

	followersit-1
	-0.083+
	-0.070
	0.040
	0.093

	
	(0.050)
	(0.051)
	(0.177)
	(0.177)

	followingit-1
	0.073
	0.067
	0.119
	0.094

	
	(0.075)
	(0.075)
	(0.256)
	(0.255)

	User Fixed Effects
	YES
	YES
	YES
	YES

	Week Fixed Effects
	YES
	YES
	YES
	YES

	R-squared
	0.793
	0.793
	0.411
	0.411

	Observations
	81,930
	81,930
	81,930
	81,930


Robust standard errors in parentheses (clustered on user), **p < 0.01, *p < 0.05, +p < 0.1









Figure 5. Interaction Plots
(1) Number of Votes				(2) Mean Number of Followers of Creators		
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  (3) Number of Voted Creators			(4) Mean Word Count of Voted Posts
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Notes. Before, before vesting period reduction; After, after vesting period reduction; SP Low, a user with SP of one standard deviation less than average; SP High, a user with SP of one standard deviation more than average
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[bookmark: _Toc84715150][bookmark: _Toc107587333]Key Findings
Blockchain-based online communities enable new ways of governance where users collectively evaluate others’ contribution and distribute decision power accordingly. Such evaluative governance practice is an essential mechanism that affects the sustainability of the communities. Blockchain-based online communities often tie the decision power in the platform to the cryptocurrency holdings to facilitate evaluative governance practice. In that case, the governance of cryptocurrencies used in the platform influences how users conduct evaluative governance practice. Our study investigates the effect of the cryptocurrency vesting period on users’ participation in evaluative governance practice. Specifically, we examine how a reduction in the vesting period influences the frequency of participation in voting, the popularity and amount of voted creators, and the informativeness of voted posts in a blockchain-based online community called Steemit. We find that users vote more frequently after the vesting period reduction, especially for low SP users. We also find that users with high SP tend to vote for more popular creators and vote for fewer creators. Finally, users vote for shorter posts after the reduction. 
Drawing on the corporate governance literature (Edmans et al. 2018; Ladika and Sautner 2020), we argue that, when the vesting period is reduced, users will be more short-term oriented, which results in more myopic behavior. Consequently, when engaging in evaluative governance practice, they promote content that will result in more payoffs for them rather than high-quality content that will enhance the value of the community. This is more salient for users with more decision power (i.e., SP in Steemit community). It is detrimental to the community because high SP users spend less time searching for posts and creators who contribute and instead focus on promoting popular users. This would ultimately lead to the decline of the value of the community and decision power concentrated on fewer users (Ciriello et al. 2018).
[bookmark: _Toc84715151][bookmark: _Toc107587334]Research Implications
Our research contributes to the research on blockchain-based online communities and decentralized platforms. First, we complement the literature on the governance of such platforms (Beck et al. 2018). Specifically, we conceptualize evaluative governance practice to discuss how users self-govern blockchain-based online communities. It is unique in that the roles of content crowdsourcing and decision power distribution are delegated to the users. By examining how users with different levels of decision power participate in evaluative governance practice differently, this study enriches our understanding of how self-governing mechanisms in a decentralized system enabled by blockchain manifest.
Second, we study a novel incentive mechanism that influences user behaviors in blockchain-based online communities, namely, the vesting period of cryptocurrency. Incentive mechanisms constitute a core design feature of blockchain systems. It is especially true for a blockchain-based online community where users self-govern the system instead of having central governing agents. Previous studies examined some aspects of incentives in blockchain-based platforms, such as cryptocurrency price influencing user behavior (e.g., Ba et al. 2020; Kim and Chung 2018) and the effectiveness of a reward system (Tsoukalas and Falk 2020). We specifically focus on how a reduction of cryptocurrency vesting period results in users’ myopic behavior regarding evaluative governance practice. 
Moreover, we address the sustainability of blockchain-based online communities that depend on users’ voluntary contributions. Online communities are sustainable when users find value from others’ contributions. However, we demonstrate that, in a decentralized platform, the conflict between the platform’s value and users’ benefit can be significant (Constantinides et al. 2018). By theorizing and investigating various aspects of users’ evaluative governance practice, such as frequency, quality, and concentration of votes, we propose that a platform’s incentive mechanism can induce users’ myopic behavior. In that case, users’ increased engagement might be detrimental to the community. Prior studies focused on blockchain-enabled opportunities and challenges regarding user behavior (Chang et al. 2019; Ciriello et al. 2018). We extend prior research by addressing how blockchain and cryptocurrency-enabled incentive mechanisms (i.e., vesting period of cryptocurrency) can facilitate users’ evaluative governance practice and simultaneously induce them to become more myopic.
[bookmark: _Toc84715152][bookmark: _Toc107587335]Managerial Implications
Our study has important implications for the governance of blockchain-based online communities and decentralized online platforms. Our empirical results suggest that a cryptocurrency vesting period has a tradeoff in users’ participation in evaluative governance practice between the frequency and “quality” of participation. Whereas a vesting period reduction increases user participation in voting, it also induces users to endorse fewer content creators and less information content. Organizers of a blockchain-based online community should, therefore, carefully design its vesting period to balance this tradeoff. When considering a shorter vesting period to encourage more frequent user participation in evaluative governance practice, the organizers should consider other ways to keep users from becoming myopic in their voting, such as rewarding users who vote for diverse content creators. 
 Our results also reveal that large token holders become more myopic due to a shorter cryptocurrency vesting period, indicating that they are more driven by monetary incentives than small token holders. Because votes are weighted by users’ token holdings, large token holders’ participation in "truthful" voting, as opposed to strategic voting for monetary gains, is crucial in maintaining the value of the community. Therefore, platform organizers should provide incentive mechanisms to encourage truthful voting, especially for large token holders. For example, the platform can offer mutual evaluation of user participation in evaluative governance practice where a user would be able to view and rate the history of another user’s participation. The resulting rates would not be token-weighted so that a small token holder’s rating counts. The mutual evaluation can then be used to weigh the amount of rewards a user can receive from their participation in evaluative governance practice, effectively giving a user an incentive for truthful voting.
[bookmark: _Toc107587336]Limitations and Future Research 
This research has several limitations that lens opportunities for future research. First, this study relied on data from one blockchain-based online community. Although Steemit is one of the largest blockchain-based online communities that is thriving to date, communities can have different governance mechanisms regarding decision power distribution and vesting period of cryptocurrency. Future research could compare blockchain-based platforms to understand of how different cryptocurrency incentive mechanisms influence users’ participation in evaluative governance practice. Also, the research could benefit from comparing a blockchain-based online community with a conventional online community to gain more insights into the effective governance mechanisms of online communities.
Second, other factors might influence users’ participation in evaluative governance practice. Contributions in online communities are driven by altruistic motivations as well as monetary incentives (Chen et al. 2018). This study focused on monetary incentives regarding cryptocurrency because they are the distinguishing features of blockchain-based online communities. However, understanding how intrinsic motivations influence user behavior in these settings would enrich the design of online communities. Future research could benefit from other methods such as surveys for investigations related to users’ diverse motivations.
[bookmark: _Toc84715153][bookmark: _Toc107587337]Concluding Remarks
This study examines the impact of cryptocurrency-based incentive mechanisms on users’ evaluative governance practice. Drawing on agency theory and the corporate governance literature, we investigate the impact of a change in the vesting period of cryptocurrency in a blockchain online community on how users distribute the decision power in the platform through voting. Our evidence suggests that, while the vesting period reduction increases users’ participation in voting, users with more decision power become more myopic in a way that potentially harms the value of the community. This research provides insights into the governance and sustainability of blockchain-based online communities. 
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Table A1. A Literature Summary of Blockchain-Based Online Community
	Authors
	Focus
	Context
	Findings

	Chakravorty and Rong 2017
	To propose a proof-of-concept for a social media on blockchain
	-
	Decentral, anonymous, traceable nature of blockchain enables users to control, trace, and securely share content on a social network.

	Jiang and Zhang 2019
	To design a social media on blockchain with social functionalities
	Ethereum
	Smart contracts can be used to provide functionalities such as user verification, newsfeed notification, and friends recommendation.

	Ciriello et al. 2018
	Examine opportunities and challenges blockchain provides on social media platforms
	Steemit
	Blockchain’s security and transparency and cryptocurrency incentives both enables and constrains social networking practices.

	Zheng and Boh 2021
	Identify the core value drivers of blockchain-based online communities
	Steemit, Sensay, Typerium
	A reputation-value system, data ownership mechanisms, and  verification & tracking mechanisms constitute the core value drivers.

	Kim and Chung 2018
	Suggest a process of building a desirable model of a crypto-token economy
	Steemit
	Determining how cryptocurrency properties and values fit business model and establishing strategies for token liquidation are important.

	Ba et al. 2021
	Identify the patterns of user behavior
	Steemit
	Users show “bursty” patterns in behaviors such as following others, marked by alternate periods of frequency activity and dormancy.

	Kapanova et al. 2020
	Explore topics discussed in blockchain-based online communities
	Steemit
	Many users discuss personal stories, blockchain, cryptocurrency, and Steem platform itself.

	Li and Palanisamy 
	Evaluate the practical effects of governance in blockchain-based online communities
	Steemit
	The level of decentralization is lower than ideal, and many users misuse the reward system by using bots.

	Guidi et al. 2020
	Study the structure of transactions in blockchain
	Steemit
	The distributions of social and monetary transaction graphs follow a power law.

	Ba et al. 2020
	Find the impact of cryptocurrency price on network growth
	Steemit
	Cryptocurrency price is positively associated with network growth and user engagement.

	Chang et al. 2019
	Identify antecedents of blockchain-based online community participation
	Steemit
	Social and financial capital influences user participation.








	Kiayias et al. 2018
	Provide a game-centric model for content curation
	Steemit
	Design choices affect the results of content curation by users. Also, “selfish” behaviors result in substantial financial gains.

	Thelwall 2018 
	Identify factors that leads to financial success
	Steemit
	Interpersonal communication, rather than quality of content, drives financial success.

	Tsoukalas and Falk 2020
	Examine the effectiveness of token-weighted voting system
	-
	Token-weighted voting generally discourages truthful voting.

	Liu et al. 2022
	Examine the impact of incentives in blockchain-based online communities on user participation
	Steemit
	Social capital, share capital, social feedback, and economic feedback positively affect user participation.
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With the growing importance of IT in business, external stakeholders are more engaged in firms’ IT governance roles, such as financial analysts challenging firms’ IT during earnings conference calls. Emerging technologies also provide opportunities for novel governance mechanisms in digital platforms, including the delegation of decision power distribution to users and the cryptocurrency vesting period. 
This dissertation drew on the corporate governance and the information systems literatures to understand how external stakeholders such as financial analysts and users engage in governance practices and how these practices influence firms’ financial outcomes or platforms’ values. Essay 1 analyzes earnings conference call transcripts, merged with other public firm datasets, to investigate how financial analysts’ IT-related challenges and executives’ responses manifest and how these interactions influence future IT decisions of the firms. Essay 2 analyzes the blockchain data from Steemit, a blockchain-based online community, to examine the impact of the cryptocurrency incentive mechanism – vesting period – influences users’ self-governing behaviors. Table 1 provides a summary of the key findings and implications of Essay 1 and 2. 






Table 1. Summary of Key Findings
	Essay Title
	Key Findings
	Implications

	Essay 1
“An External IT Governance Perspective: 
The Role of Analysts during Conference Calls”
	· Financial analysts’ IT-related challenges increase the positivity of executives’ response IT sentiment, especially for firms with high executive IT competence. 
· Financial analysts’ IT-related challenges increase the average stock market returns to IT decisions made after the conference calls for firms with high executive IT competence.
	Theoretical Implications
· We illustrate the importance of financial analysts’ external IT governance mechanism in the effectiveness of IT decisions.
· We provide a perspective on how executive IT competence can help address external stakeholders’ IT governance activities.
· We contribute to the corporate governance literature by showing how external monitoring can work as a governance mechanism in uncertain decision-making processes related to IT.

Practical Implications
· Managers should acknowledge the monitoring roles of financial analysts regarding IT and address analysts’ concerns in order to make value-relevant IT decisions.

	Essay 2
“Myopic Evaluative Governance Practices
in a Cryptocurrency-Incentivized Online Community”
	· A reduction of cryptocurrency vesting period increases users’ participation in evaluative governance practice (i.e., voting for decision rights distribution), especially for low cryptocurrency holders.
· A vesting period reduction leads to high cryptocurrency holders’ myopic behavior in evaluative governance practice, in that they vote for more popular creators and less informative posts.
	Theoretical Implications
· We conceptualize evaluative governance practice to understand how self-governing mechanisms manifest in blockchain-based online communities.
· We demonstrate how a cryptocurrency incentive mechanism can result in users’ myopic participation in evaluative governance practice.

Practical Implications
· A blockchain-based online community should carefully design its cryptocurrency incentive mechanism to balance the tradeoff between frequency and quality of voting and encourage truthful voting.



Essay 1 finds that financial analysts do matter in shaping firms’ IT-related strategic initiatives. They monitor firms’ IT during conference calls, potentially reducing information symmetry between executives and investors. Their monitoring role also induces firms to focus on more effective IT decisions, which investors would view favorably. These positive impacts are especially salient for firms with executive IT competence because executives are essential decision-makers of the firms. These findings have important theoretical implications regarding how the external monitoring role by financial analysts can work as an IT governance mechanism that improves the effectiveness of IT decisions and how executive IT competence helps address analysts’ concerns regarding IT. We also provide practical implications regarding how managers should acknowledge the monitoring role of financial analysts to make value-relevant IT decisions. 
Essay 2 finds that blockchain-based platforms should carefully design their cryptocurrency incentives, especially how to lock users invested in the platform, to balance the tradeoff between the frequency and quality of user participation in governance activities. With monetary incentives, users can become myopic in their participation in the decision right distribution process, which can be detrimental to the platform in the long run. We contribute to the blockchain-based online community and platform governance literatures by showing how a cryptocurrency incentive mechanism can result in users’ myopic participation in self-governing practice. We also provide managerial implications on how blockchain platform organizers should balance the tradeoff between frequency and quality of voting and implement measures to encourage truthful voting.
I hope that this dissertation provides a foundation for future research on IT and platform governance mechanisms exercised by external stakeholders. For example, future research can examine the expanding boundary of IT governance to include pre-decision involvements of external stakeholders such as financial analysts in corporate settings and users in emerging platforms. Future research can also examine the effectiveness of external IT governance mechanisms, such as firms’ operating performances and the long-term sustainability of digital platforms. Finally, future research can investigate key internal governance aspects in addressing potential tradeoffs of external governance mechanisms.
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