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ABSTRACT
It is broadly believed that Chief information officers (C1O) should be formal members of their
firms’ top management teams (TMT) for information systems to have a valuable contribution
towards a firm’s performance. The CIO presence in the TMT promises several important
benefits for the CIO position itself, and for IT and the firm in general. However, this belief is
problematic. CIO presence does not always yield good business outcomes. Historically, the CIO
position is not a core function in the TMT. Many CIOs lack the business background necessary
to be part of the C-suite. This is mainly due to the dominance of knowledge specialization at the
top level. Moreover, in the last few years, C1Os have been facing new pressures and
uncertainties due to evolutions in the technology landscape and new organizational demands for

digitalization and transformation.

In this dissertation, we theoretically propose that for the CIO to generate valuable organizational
contributions, the CIO presence in the TMT is not enough. There should overlap in domain
knowledge between C1Os and TMT executives to elevate CIO presence impact. More
specifically, we propose that TMT digital savviness will augment the contribution of CIO
business savviness on relative firm performance for those Cl1Os who are part of the TMT. To

achieve that, we study two ideas related to the impact of the C1O presence. First, we directly



examine the CIO presence in the TMT impact on relative firm performance. Second, we examine
how to increase the CIO presence impact on relative firm performance by proposing that TMT
digital savviness will augment the CIO’s business savviness impact on relative firm
performance. Data about public U.S. firms in the period 2015-2018 were collected and analyzed

by utilizing a lagged cross-sectional design and using econometric techniques.

The results show that the CIO presence has a negative impact on relative firm performance.
However, for those CIOs in the TMT, their business savviness impact on relative firm
performance is augmented with high TMT digital savviness. Such an impact is only significant
when CIO business savviness is low. Our findings challenge the IS field’s current dominant view
that the C1O presence would result in positive outcomes and show that TMT executives should
be digitally savvy for CIOs to show greater influence. Moreover, we show how to measure the
CIOs and TMTs shared domain knowledge using archival data. We theoretically contribute to
the knowledge-based view of the firm, knowledge specialization, and the information processing

perspective.
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CHAPTER 1

INTRODUCTION

1.1 Background and Motivation

The increased dependence on information systems (IS) by firms not only as a source of competitive
advantage but as a competitive necessity has made Information Systems (IS) leadership a central
concern in both practice and academia. With IT investments accounting for around 50% of capital
investments(Heller, 2016), firms want to extract competitive advantages from these investments
to outperform their rivals. However, extracting a competitive advantage from IT is not a trivial
task. Firms’ archrivals are also investing in IT to achieve a competitive advantage. When firms in
the same cohort of rivals compete in continuous IT investments, a vicious cycle of the Red Queen
effect occurs, punishing those who slow down or slip (Tiwana, 2017). Moreover, the recent
COVID-19 pandemic is causing unprecedented disruption, leading many firms to accelerate
digitization and the adoption of digital technologies and innovations. In contrast, many other firms
are either struggling or failing. It is imperative, therefore, that firms understand how to use IT
strategically to create a valuable, rare, and imperfectly imitable competitive advantage. Excellent
management and leadership of IS are important complementary resources that firms need to create
business value out of IS assets and capabilities (Mata et al., 1995; Wade & Hulland, 2004).

IS leadership is mainly about planning, managing, and implementing IS-related resources and
strategies at all organizational levels. The research stream on the leadership of IS at the executive
level is known as IS strategic leadership. It is concerned with IT executives’ (i.e., Chief

Information Officers “CIOs”) roles, effectiveness, relationship with Top Management Team



(TMT), and their impact on organizational performance (Karahanna & Watson, 2006). The CIO is
the highest IT executive in a firm responsible for making strategic decisions related to the firm’s
information systems (Karahanna & Preston, 2013). An essential aspect of IS strategic leadership
is the IT executive’s membership in the firm’s top management team (TMT). Over around twenty
years, scholars have been championing the idea that for information systems to have a valuable
contribution towards a firm’s financial performance and future business prospects, the IT executive
should be a formal member of the TMT (Armstrong & Sambamurthy, 1999; Chan et al., 2006;
Chen et al., 2010; Karahanna & Preston, 2013; Lim et al., 2013; Preston & Karahanna, 2009;
Smaltz et al., 2006).

However, IT executives confront many challenges that might put their careers at stake or reduce
their effectiveness as members of the TMT. IT executives are frequently fired. It is reported that
one-quarter of CIOs are fired due to poor performance, especially in large organizations (Nash,
2009). Even if a senior IT executive is present in the firm, this does not guarantee a formal
membership in the TMT (McCormack, 2014). Some practitioners claim that the CIO position is
becoming irrelevant or, even worse, dying out (Darrow, 2015; Kretzman, 2012). Moreover, with
firms becoming more data-driven and digitally enabled, IT is no longer in the back office. Business
units, such as marketing, use different technologies (e.g., analytical tools, social media) more
frequently. This might create tension and conflict between IT executives and other executives like
the CMO regarding the responsibilities and control of these technologies and data (Sleep &
Hulland, 2019).

With all these challenges, is the IT executive membership in TMT still valuable? We aim to
address this question in two parts. The first part relates to studying the contribution of the IT

executive’s TMT membership on relative firm performance. The second part extends the previous



idea and looks at how the CIO TMT membership’s contribution and effectiveness can be enhanced.
We present domain knowledge overlap between business executives and IT executives as an
essential factor influencing the relationship between IT executive membership in TMT and relative
firm performance.

As IT investments take time to materialize and create visible impact (Bharadwaj, 2000; Bharadwaj
etal., 1999), so does the CIO TMT membership. When being a member in the TMT, the CIO gains
structural power and can have a holistic view of the firm problems, strategies, and opportunities
as the C10O officially engages with the CEO and executives from different functions (Chen et al.,
2010; Lim et al., 2013; Preston & Karahanna, 2009). This increases the CIO’s opportunities to
enhance both the short-term (e.g., operational) and long-term (e.g., strategic) benefits and
contribution of IT. Concerning short-term benefits, membership in TMT allows the C10O to support
the needs of business units with IT solutions, refine current IT competencies and resources to
achieve operational efficiency, and enhance the assimilation of IT into the firm’s day-to-day
business activities (Armstrong & Sambamurthy, 1999; Chen et al., 2010). CIO membership in the
TMT can also help in enhancing the firm’s future performance potential. The CIO can establish a
shared understanding with the business executives regarding 1T’s strategic role to the firm (Preston
& Karahanna, 2009). With such a shared understanding, IT strategies will likely be more aligned
with business strategies (Liang et al., 2017; Preston & Karahanna, 2009). Moreover, TMT
membership will increase the CIO’s ability to lead business growth, innovation, and
transformation by exploring IT-driven innovations and opportunities (Chen et al., 2010).
Membership in the TMT can also make the CIO more effective in increasing IT contribution to a
portfolio of intangible assets such as better customer services, higher quality in products and

services, and better coordination with suppliers (Bharadwaj et al., 1999). Thus, CIO membership



in TMT can help firms survive the present and think strategically about how IT can play a role in
the firm’s evolving competitive landscape. Accordingly, we present the first research question:
(RQ1) How does CIO presence in the TMT influence relative firm performance?

The division of labor and specialization have many benefits to firms. Employees specialize by
dividing the work into tasks, working on specific subsets of tasks, and cooperating to produce a
common product, hence maximizing the productivity of the specialist employees (Becker &
Murphy, 1992). These employees invest in specialized knowledge and capabilities that make them
more productive. Such division of labor and specialization have been the dominant principle to
design firms for the last several centuries (Becker & Murphy, 1992).

Specialization at the firm’s executive level is also evident. Over the last thirty years, the size of
the executive team has grown from around five executives in the late 1980s to around 10 in the
mid-2000s (Guadalupe et al., 2014). This increase is attributed to the increase in the number of
specialized functional executives who manage corporate-level functional activities like marketing,
HR, and R&D to harness synergies and coordinate activities across the firm’s different business
units (Guadalupe et al., 2014; Menz, 2012).

However, specialization among employees can exacerbate the chances of poor coordination
(Becker & Murphy, 1992). In other words, when employees become more specialized in
knowledge — with no or limited overlap of knowledge — communication among the employees and
coordination of the task that requires information exchange can become more difficult. Problems
of specialization can be more serious in the firm’s top management and the strategic leadership of
IT. In the case of perfect specialization, IT executives are technically savvy but lack the depth of

business domain knowledge, and TMT executives focus on their domain knowledge and possess



no IT-related knowledge. Such a situation might result in information asymmetries and create
challenges in IT leadership.

Nevertheless, over the years, as IT became more strategic and assimilated into every aspect of
modern organizations, both IS scholars and practitioners have been emphasizing that IT leadership
should be a shared responsibility between both TMT executives and IT executives (Bassellier et
al., 2003; Doll, 1985; Rockart et al., 1996). This IT leadership interdependence means that business
executives should possess IT-related knowledge and experience, and IT executives should have
business-related knowledge. Such knowledge overlap is valuable because it helps reduce
information asymmetries, enhances communication and idea exchange, and facilitates better
understanding regarding the strategic role and contribution of IT to the firm (Preston & Karahanna,
2009; Ranganathan & Sethi, 2002).

Papers studying executives’ business-IT knowledge overlap assume that the two sides should
equally know each other’s domain knowledge and that high symmetry in knowledge overlap is
valuable (Chen et al., 2010; Nelson & Cooprider, 1996; Preston & Karahanna, 2009; Ranganathan
& Sethi, 2002). However, this view obscures valuable nuances that knowledge overlap can be
asymmetrical and, depending on the levels of the two types of domain knowledge, there can be
different impacts. Moreover, these studies did not look at how each dimension can enhance or limit
the other dimension’s impact.

Hence, in this study, we extend the prior conceptualization of domain knowledge overlap (i.e.,
shared domain knowledge). We add theoretical nuances by presenting knowledge overlap as an
interaction of the two dimensions (i.e., business executives digital savviness and IT executives
business savviness). Specifically, for CIO who are members of the TMT, we investigate how TMT

digital savviness can augment the impact of ClO business savviness on relative firm performance.



We propose that high TMT digital savviness will facilitate the work of the IT executive as part of
the TMT, leading to better relative firm performance. Accordingly, we present the second research
question: (RQ2) How does TMT digital savviness enhance the impact of CI1O business savviness
on relative firm performance for those C1Os in the TMT?

1.2 Dissertation Objectives

The dissertation has three objectives. First, we focus on studying the impact of CIO membership
in TMT on relative firm performance. Second, we delve deeper into the concept of domain
knowledge overlap between business executives and the CIOs and add theoretical nuances by
theorizing how TMT digital savviness influence CIO business knowledge impact. Thus, the
relationship between the first and second objectives is about expanding our understanding of how
the contribution of CIO membership in TMT to relative firm performance will be dependent on
the interaction of shared domain knowledge dimensions. Third, we present measures of domain
knowledge overlap using firm’s and TMT archival data for U.S. public firms and use statistical
techniques to address the endogenous nature of CIO membership in TMT.

1.3 Roadmap of the Dissertation

To address the two research questions, we collected financial, executive-level, board-level, and
ClO-related data for 1,146 U.S. public firms. For the first research question, we utilized several
econometric techniques to estimate the relationship between the CIO presence in the TMT and
relative firm performance. The findings show that the CIO presence is significant but negatively
related to relative firm performance. Although surprising, we provide justifications for such
results. Advanced econometric techniques (i.e., two-stage treatment effects model) allowed us to
have the following interesting results. Even though firms have CIOs in their TMT with the

intention to leverage IT investments and gain positive outcomes, they are still penalized by the



market due to IT fast evolution and the new technological advances. Nevertheless, firms that have
the CIO to the TMT when they should not have (i.e., over-presence) will still be rewarded in the
form of better market reaction and long-term valuation compared to competitors in the same sector.
By self-selecting to over-present ClOs to the TMT, firms try to convey signals to the shareholders,
market, and competitors about the commitment to improving IS management capabilities and
increasing the role and importance of IT.

For the second research question, we look at how TMT digital savviness influences the relationship
between CIO business savviness and relative firm performance. We find that for CIOs who are
part of the TMT, higher TMT digital savviness amplifies the impact of CIO business savviness on
relative firm performance when CIO business savviness is low. However, when CIO business
savviness is high, TMT digital savviness has no impact. By answering the second research
question, we attempt to add theoretical nuances to how the CIO presence can create value for the
firm.

We argue that our study has several theoretical and practical contributions. From a theoretical
standpoint, we continue with the core of IS strategic leadership research stream. Namely, we
attempt to understand and inform how CI1Os influence their firms and impact organizational value
creation. We provide an extension to understand how the dimensions of shared domain knowledge
interact and, hence, see how such a knowledge integration structure functions and leads to
beneficial impact. From a practical perspective, we identify and discuss how different shared
domain knowledge levels can benefit firms. These knowledge overlap profiles between the CIO
and TMT can help guide firms in positioning themselves and evaluate their knowledge sharing

practices to harness the best outcomes.



This dissertation is divided into six chapters, beginning with this introductory chapter. Chapter 2
presents the literature review of the IS strategic leadership literature. This chapter provides an
overview of the literature, details on the theories used in studies to argue for the CIOs and how
they impact their organizations, and a detailed discussion of the literature organized in themes.
Chapter 3 develops the theoretical logic for the hypotheses. The first hypothesis predicts the impact
of C10 membership in TMT on relative firm performance. For the second hypothesis, | first present
shared domain knowledge and its dimensions. Then, | discuss how TMT digital knowledge
moderates the relationship between CIO business savviness and relative firm performance for
those C1Os who are part of the TMT. Chapter 4 describes the research methodology that is adopted
to test each hypothesis. Here, | describe the sampling frame and sample, data collection steps and
sources, pre-processing plan of the data, operationalization of the dependent, independent,
moderator, and control variables, proposed analysis techniques, and potential limitation of the
proposed study design. In chapter 5, we present the results of the hypothesis testing. Finally, in
chapter 6, we discuss the findings, elaborate on the theoretical implication, practical implication,

study limitation, and future research.



CHAPTER 2

LITERATURE REVIEW

In this chapter, we present the prior studies in the IS strategic leadership literature. Specifically,
the chapter includes: (1) what is information systems strategic leadership, (2) theories used in the
literature to argue for CIOs and their organizational impact, and (3) a detailed discussion of the

literature organized in themes.

2.1. IS Strategic Leadership

This study falls under the IS strategic leadership research stream (Karahanna & Watson, 2006),
which focuses on IT executives at firms’ top management levels and their roles, impact, and
contribution to firms’ strategic decision making. The title commonly used to refer to senior IT
executives is the Chief Information Officer (CIO). Formally, the CIO is the highest IT executive
in a firm who is responsible for making the strategic decisions related to the firm’s information
systems (Karahanna & Preston, 2013). The CIO position emerged in the 1980s (C. Stephens &
Loughman, 1994) as a result of the increased use of IT in firms. Technology evolved over time
and so did the roles, responsibilities, and importance of the CIO (Chun & Mooney, 2009), from a
manager handling operational and tactical issues, to a key player in organizational strategy
formation and execution, and business digital transformation.

The IS researchers have studied the CIO from various perspectives, creating the IS strategic
leadership research stream. Early works focused on understanding the C1O and what makes such

position unique compared to others in the TMT. Studies investigated the CIO role (Applegate &



Elam, 1992; Grover et al., 1996), relationships with the CEO and TMT (Armstrong &
Sambamurthy, 1999; Feeny et al., 1992; Johnson & Lederer, 2005), effectiveness (Salancik &
Pfeffer, 1974; Smaltz et al., 2006), characteristics and behaviors (Enns et al., 2003; Y. P. Gupta,
1991; C. S. Stephens et al., 1992), CIO and 1S-business strategy alignment (Karimi et al., 1996),
and CIO organizational impact (Chatterjee et al., 2001; Raghunathan & Raghunathan, 1989).

Recent studies show an enduring emphasis on the same topics, and attention on additional new
topics such as CIO compensation (Yayla & Hu, 2014), IT governance (Jewer & McKay, 2012;
Wu et al., 2015), CIO and IT-related deficiencies and security breaches (Benaroch & Chernobai,
2017; Masli et al., 2016; Zafar et al., 2016), and the CIO relationship with new technology-related
executives (Singh & Hess, 2017; Tumbas et al., 2017). These recent studies are more rigorous,

theoretically based, and empirical in nature.

2.2. Theories Used in the Literature

Several theories have been utilized in the IS strategic leadership literature. These theories range
from economic theories like agency theory and transaction cost economics to theories from
sociology such as social capital and institutional theory to theories from management like the upper
echelon theory and the resource-based view of the firm. These theoretical lenses allow for a better
understanding of the CI1Os and their contribution to the firms (Karahanna & Watson, 2006). Under
this section, we provide a brief discussion of the theories and how they are utilized in the literature.

Table 2.1 lists these theories, their core ideas, and the IS papers that used these theories.
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Table 2.1: Theories Used in the IS Strategic Leadership Studies

Theory/Perspective

Core ldea

Example of IS studies

Agency Theory

An agency problem occurs when the
agent has incongruent goals with the
principal and when it is difficult to
behavior.

monitor the  agent’s

Mechanisms are  established to

minimize the principal-agency problem.

Benaroch & Chernobai
(2017)

Dawson et al. (2016)
Karake (1992, 1995)

Pang et al. (2016)

Transaction Cost

Economics

Based on coordination and transaction
costs, a firm should produce using
hierarchies, the market, or other forms
of production. Transaction costs are the
costs of pre-contractual

and post-

contractual activities.

Ang & Straub (1998)
Aubert et al. (2004)

Pang et al. (2016)

Resource Dependence

Theory

Firms are viewed as coalitions linked to

each other based on resources

exchange. Firms try to reduce
interdependencies and uncertainties of

their environments.

Benaroch & Chernobai
((2017)
Grover et al. (1996)

Jayatilaka et al. (2003)

Social Capital Theory

Ties and relationships among actors in
networks are important for receiving
valuable resources and benefits and

facilitating actions.

Karahanna & Preston
(2013)

Wasko & Faraj (2005)
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Human Capital Theory

Individuals’ learning capabilities, skills,
and experience are as important as other
types of capital and are involved in

goods and services production.

Chen et al. (2010)
Joseph et al. (2015)
Mithas & Krishnan

(2008a)

Institutional Theory

Firms take actions that are considered
legitimate practices in their perspective
environments to gain cultural support or

achieve organizational legitimacy.

Lim et al. (2013)

Wang (2010)

Upper Echelon Theory

Firms, their outcomes, and their

strategic decisions are reflections of the

characteristics of firms’ top executives.

Karahanna & Preston
(2013)
Preston & Karahanna

(2009)

Resource-Based View

A firm’s resource is said to generate a
competitive advantage if it is valuable,

rare, imitable, and non-substitutable.

Bharadwaj (2000)
Wade & Hulland (2004)

Wu et al. (2015)

Organizational Learning

Firms can leverage and use their

resources, knowledge, and
competencies by following two distinct
paths of learning: exploitation and

exploration.

Chen et al. ((2010)
Mithas et al. (2011)
Nazir & Pinsonneault

(2012)
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Coordination Theory

The achievement of integration of
interdependent tasks among
organizational  units and  under
uncertainty through the use of

coordination mechanisms.

Kudaravalli & Faraj
(2008)

Liang et al. (2017)

Power

Power is defined as the ability of a
firm’s subunits and individuals to
influence other subunits and people, and
the capacity to influence a firm’s

outcomes.

Chen et al. (2010)
Lim et al. (2013)

Preston et al. (2008)

Organizational Inertia

Firms’ tendency to continue in the same
status quo and escalate the commitment

to the current structures and strategies.

Liang et al. (2017)

Seddon et al. (2010)
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2.2.1 Agency Theory

Agency theory revolves around the idea of goal incongruence between an agent and a principal
(Tiwana & Bush, 2007). It is proposed to understand the principal-agent problem due to the
information asymmetry where the agent has private information that the principal can only get
with added effort and cost.

Agency theory (Alchian & Demsetz, 1972; Jensen & Meckling, 1992) proposes mechanisms to
reduce two problems that happen in agency relationships, in which principals delegate work to
agents: (1) agency problem, and (2) risk preference (Eisenhardt, 1989). The first problem is related
to the goal and desire conflict between the principal and agent, as it is difficult for the principal to
verify the appropriateness of the agent’s actions. Because of the information asymmetry, principals
(e.g., shareholders) face difficulty verifying what agents are doing. At the same time, agents (e.g.,
managers) can have private information, behave in self-interest, and act opportunistically to
maximize their utilities against the desires of the principals (Dawson et al., 2016; Jensen &
Meckling, 1976). When there is a divergence in goals between agents and principals, monitoring
and identifying the behaviors of agents become costs for principals.

The second problem is concerned with the difference in risk-taking preferences between principles
and agents (Eisenhardt, 1989). The principal might prefer different actions than the agent due to
differences in risk-taking attitude. The principal-agent relationship is governed by coming up with
“the most efficient contract” given certain factors such as information asymmetry, certainty and
measurability of outcomes, and risk aversion (Eisenhardt, 1989, p. 58). Here, contracts can be
outcome-based contracts or behavior-based contracts. The objective of contracts is to reduce
conflict in goals by limiting agents’ opportunism and self-interest. Governance structure is another

mechanism that is used to manage agents’ opportunism (Dawson et al., 2016; Jensen & Meckling,
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1976). Here, principals create structures to monitor and oversee agents’ actions “to ensure they are
acting to maximize value to the shareholders” (Dawson et al., 2016, p. 1184).

Agency theory is one of the first theories used in the IS strategic leadership research stream to
theorize about the factors related to the presence of a CIO position in the TMT (Karake, 1992,
1995). Agency theory emphasizes the importance of information systems to align the agents’ goals
to those of the principals. When there is an increase in the equity ownership (i.e., an outcome-
based contract), agents tend to exercise tighter control over the firm’s operations (Jensen &
Meckling, 1976) and require timely information to perform such control. Thus, an information
agent (i.e., CIO) becomes important to help top executives receive the needed information (Karake,
1992). Moreover, as the number of independent directors increases, the need for a CIO position in
the TMT also increases. The board of directors acts as a mechanism that reduces the opportunism
and self-interest of executives. They monitor the work and decisions made by executives to ensure
their alignment with sharcholders’ interests. The board’s composition is important since some
board members are inside executives (e.g., CEOs) who might pursue self-interest. With outside
board members, better control and monitoring can be exercised. Those outside board members
require accurate and timely information (Benaroch & Chernobai, 2017) since they are not directly
involved in the firm’s operations (e.g., IT operations and others). The more the proportion of
outside board members, the higher the need for an information agent to provide the required
information for better decisions (Karake, 1995). Both equity ownership of the firm’s executives
and the board composition were associated with the Cl1O’s presence in the TMT.

According to the agency theory thinking, the board of directors exercises IT Governance
(henceforth ITG) monitoring function to reduce any chances of business failures and inefficiencies

in managers’ actions and decisions with regard to IT investments, IT contribution, and IT threats
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(Benaroch & Chernobai, 2017; J. L. Y. Ho et al., 2011). The presence of a CIO in the TMT is
considered an ITG monitoring mechanism to ensure designing IT resources controls, recognize
what are the risky IT resources, deliver secure IT services, and ensure the implementation and
adherence of IT resources controls (Benaroch & Chernobai, 2017). The CIO presence in TMT is
a determinant of the board IT competency by allowing the board to have better and informed
involvement in IT governance, and to reduce IT failures (e.g., data breaches). When the firm’s
market value negatively changes due to IT failures, this signals a weakness in the board’s ability
to govern IT and that the firm should change to regain the investors’ confidence. One main result
of such change is CIO turnover (Benaroch & Chernobai, 2017) since IT failures are directly linked
to CIO’s primary responsibilities.

The IS strategic leadership literature has also used agency theory to study CIOs in the public sector.
First, state ClIOs’ IT budget size is associated with smaller state governance (Pang et al., 2016).
From an agency perspective, the implementation of enterprise-wide systems and digital
infrastructures helps in reducing the information asymmetry between the legislatures and citizens
(principals) and government agencies (agents) that will lead to lower government expenditures.
With such systems, better information (e.g., state-wide performance) can be consolidated and
generated, helping legislatures monitor agencies’ decisions and actions regarding state
expenditures. Second, since there is a big difference between the public and private sectors, the
legal view of agency theory (Lan & Heracleous, 2010) can be used as an extension to the classical
agency theory to understand the impact of effective IT governance on IT department (i.e., agent)
and state (i.e., principal) performance outcomes (Dawson et al., 2016). Here, in combination with

other public sector governance elements, an independent office of the CIO who provides IT
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services to the state will contribute to better state IT department and overall state performance
(Dawson et al., 2016).

2.2.2. Transaction Cost Economics

The basic idea of transaction costs economics (TCE) goes beyond the consideration of only
production costs when it comes to buying (procuring) or making (producing) decisions in firms.
Transaction costs can be defined as “the costs of planning, adapting, and monitoring task
completion” (Susarla et al., 2009, p. 210). TCE brings important contributions to the understanding
of firms such as bringing behavioral assumptions, adopting a micro-analytic approach (i.e., focus
on the internal governance of the firm and contracts as opposed to focusing on price and firm’s
environment), seeing firms as governance structures, and subscribing to the view that the core
problem of firms is that of economizing.

The two main assumptions underlying the TCE are humans’ bounded rationality and opportunism
(Williamson, 1989). Bounded rationality relates to the inability of humans to process all
information out there about a specific matter or a transaction in the case of TCE (Aubert et al.,
2004). Thus, TCE abandons the view that humans are rational utility maximizers (Williamson,
1989). Opportunism is seeking self-interest that allows guile (Williamson, 1989). These two
assumptions result in information asymmetry (Aubert et al., 2004) from both sides of the
transaction, rendering contracts incomplete (Williamson, 1989). Incomplete contracts mean that
the two parties cannot cover all the possible contingencies when writing the contract (Powell,
1990).

Firms have two choices when it comes to either make or buy decisions: Markets or hierarchies.
TCE says that a transaction’s recurrence frequency, the degree of asset specificity, and the degree

of outcome uncertainty (Powell, 1990; Williamson, 1989) influence firms’ decisions. On the one
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hand, transactions with high asset specificity, recurrence frequency, and uncertainty will more
likely be performed within the hierarchy (i.e., inside the firm) (Powell, 1990). On the other hand,
transactions with low assets specificity, less or non-repetitive, and certain outcomes will occur in
the market (Powell, 1990). Many examples illustrate the two forms of exchange. Outsourcing a
firm activity is a typical example of market exchange. Vertical integration is an example of
hierarchies. Asset specificity is recognized as one of the main factors for deciding between the
market and hierarchy exchanges. Williamson (1989) listed five kinds of assets that can vary in the
degree of specificity; these are site, physical assets, human assets, dedicated assets, and brand
name. Time specificity has also subsequently been proposed (Malone et al., 1987).

Many articles in the IS literature have utilized the TCE to understand technology-related
phenomena. Others studied the impact of IT on the use of either markets or hierarchies (Malone et
al., 1987). IT Outsourcing is one main example where IS researchers try to explain the decision to
outsource/insource based on TCE aspects. Ang and Straub (1998) investigated the relationship
between transaction cost and the degree of outsourcing and found a significant negative
relationship. Another study by Aubert et al. (2004) studied the impact of asset specificity and
uncertainty on outsourcing levels. Interestingly, even with the strong arguments from the TCE
perspective and even with the logical and seamless integration of these arguments in the case of
IT outsourcing, we see puzzling results (Aubert et al., 2004). Aubert et al. (2004) found that asset
specificity degrees have a negative effect on outsourcing, which is the opposite of their hypothesis.
Ang and Straub (1998) found that although transaction costs negatively influence outsourcing, it
is much weaker compared to the influence of production cost advantages. Others did not find any
relationship between asset specificity and outsourcing (Aubert et al., 2004). Types of contracts and

contract design from the TCE perspective are also important when investigating why some
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outsourcing decisions fail or succeed (Susarla et al., 2010). TCE helped in informing 1S-related
theories in a great matter. The argument by Malone et al. (1987) that information technologies,
with their impact on reducing the cost and time of processing and communicating information,
will reduce the coordination costs and, thus, firms will use the markets to coordinate economic
activities.

2.2.3. Resource Dependence Theory

Rooted in sociology, the Resource Dependence Theory (RDT) argues that firms are viewed as
coalitions linked to each other based on resources exchange (e.g., the interdependence between
buyers and suppliers). The RDT tries to explain “how organizations reduce environmental
interdependence and uncertainty” (Hillman et al., 2009, p. 1404). Firms alter their patterns and
structures of behavior to obtain and maintain needed resources from their environment, and firms’
success depends on maximizing their power (Ulrich & Barney, 1984). In this view, firms increase
their power and acquire external resources by reducing the dependence on other firms and/or
increasing their dependence on them. The RDT rests on three main assumptions: (1) firms consist
of internal and external coalitions emerging from social exchanges, (2) the environment contains
valuable and scarce resources to the survival of firms, which raises the issue of resource acquisition
uncertainty, and (3) firms take actions to acquire control over resources to reduce environmental
dependence and increase the dependence of other firms on them (Ulrich & Barney, 1984). These
actions include merger and acquisitions (M&A), joint ventures, and other kinds of inter-
organizational relationships, political actions, executives’ successions, and board of directors
(Hillman et al., 2009; Pfeffer & Salancik, 1978).

Studies in the IS strategic leadership research stream used RDT logic to explain CIO presence and

turnover. The board of directors not only exercise monitoring function, but also provide resource
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provision (Hillman & Dalziel, 2003). Benefits provided by the board of directors include counsel
and advice, access to information channels and preferential and competitive resources, and
legitimacy (Hillman et al., 2009; Pfeffer & Salancik, 1978). From an IT governance perspective,
board directors help in “reinforcing the public image of the firm’s IT capability, providing IT
expertise and IT counsel to management, enabling preferential access to external IT providers and
other third parties, and aiding in the formulation of IT strategy.” (Benaroch & Chernobai, 2017, p.
733). With this view, the CIO presence is considered a mechanism to help achieve all these IT

governance-related activities by the board directors.

2.2.4. Social Capital Theory

Social capital is “the sum of the actual and potential resources embedded within, available through,
and derived from the network of relationships possessed by an individual or social unit” (Nahapiet
& Ghoshal, 1998, p. 243). Social capital highlights the importance of ties and relationships among
actors in networks. These networks are social structures that provide their members with valuable
resources and benefits and facilitate individuals’ actions (Adler & Kwon, 2002; Nahapiet &
Ghoshal, 1998).

The concept has been applied in many organizational studies to explain the relative success of
actors, such as how social capital influences cross-team effectiveness, facilitates product
innovation and entrepreneurship, strengthens interfirm learning, and helps create intellectual
capital (Adler & Kwon, 2002). Nahapeit and Ghoshal (1998) present an integrative framework of
social capital that explains the creation and exchange of knowledge in organizations. They suggest
that knowledge creation and sharing is facilitated by three interrelated dimensions of social capital:
structural, relational, and cognitive. First, the structural dimension represents the overall pattern of

linkage among the individuals [i.e., “who you reach and how you reach them” (Nahapiet &
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Ghoshal, 1998, p. 244)]. Second, the relational dimension characterizes the kinds of assets
embedded and leveraged within the social network (e.g., trust, identification, norms). Third, the
cognitive dimension of social capital describes the interpretations, shared representations, and
shared language among members in a social unit (Nahapiet & Ghoshal, 1998).

A good working relationship between the CIO and the firm’s top executives is key to harness IT-
related business value. The social capital theory explains how such a beneficial relationship can
be established (Karahanna & Preston, 2013; Preston & Karahanna, 2009). The three dimensions
of social capital facilitate the combination and sharing of knowledge between the CIO and TMT.
This allows for knowledge integration from different perspectives (e.g., business and IS
knowledge) that results in the alignment of business strategy and IS strategy and, eventually, leads
to positive organizational financial performance. Benefiting from their position in the upper
echelon network, CIOs interact and engage with top executives. This facilitates the creation of a
common language and a shared understanding of the role of IS in the firm. Higher levels of CI1O-
TMT cognitive social capital are linked to increased TMT trust in the CIO (Karahanna & Preston,

2013).

2.2.5. Human Capital Theory

Fundamentally, the human capital theory argues that individuals’ learning capabilities, skills, and
experience are as important as other types of capital (e.g., physical capital, land, financial capital)
and are involved in the production of goods and services. People acquire skills and knowledge
through investing in training and education (formal and informal), growing their human capital.
Such capital will contribute to the development, productivity, and profitability of the people, firms,
and society (Nafukho et al., 2004). Human capital can be classified into specific and general.

Specific human capital is related to the skills that are specialized and unique to a specific domain
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(e.g., an occupation or a firm). General human capital refers to those skills that can be easily
transferred to other domains (e.g., problem-solving skills, communication abilities) (Joseph et al.,
2015).

The human capital theory has been used in the IS literature to study the impact of IT education and
experience (two important human capital factors) on IT professionals’ compensation (Joseph et
al., 2015; Kim et al., 2014; Mithas & Krishnan, 2008a). Such studies try to explain the difference
in IT professionals’ compensation along with other firm and industry-specific contingency factors.
IT professionals hold two kinds of specific human capital: 1T-specific and firm-specific (Joseph et
al., 2015; Mithas & Krishnan, 2008a). IT-specific human capital is related to those skills and
experiences that are unique to IT occupations. Firm-specific human capital refers to skills and
experiences unique to a particular firm and cannot be easily transferred to other firms (e.g., a firm’s
specific methodology of systems development).

Prior Knowledge and background influence the development of CIO leadership styles (Chen et al.,
2010). CIOs can assume two leadership types: supply-side and demand-side leaderships (Chen et
al., 2010). Demand-side leadership is related to the ability of the CIO to explore new IT to increase
the firm’s innovativeness and growth. Supply-side leadership is about the ability of the CIO to
exploit current IT resources to improve the firm’s efficiency. Both supply-side leadership and
demand-side leadership require the CIO to have a high business and IS knowledge and possess
relevant skills. Chen et al. (2010) show that the achievement of supply-side leadership capabilities
mediates the effect of CIO human capital (in terms of CIO educational level, organizational tenure,
and IT experience) on demand-side leadership. This is logical because supply-side leadership
represents the fundamental abilities that the CIO must possess. Those CIOs who struggle with

keeping the efficiency and reliability of IT will not have the opportunity to exercise demand-side
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leadership requirements since such requirements involve making risky decisions as the results are
highly uncertain (Liu, 2006).

2.2.6. Institutional Theory

Institutional theory asks the question of why different organizational practices and forms prevail
without clear economic or technical values. Its core assumption is that an organization takes
actions to protect or enhance its legitimacy (Meyer & Rowan, 1977; Staw & Epstein, 2000).
Institutional theorists argue that firms take actions (e.g., using popular management techniques,
adopting an IT innovation) that are considered legitimate practices (i.e., adopted and
institutionalized) in their environments to gain cultural support or achieve organizational
legitimacy, even if such actions will lead to little impact on their performance (Meyer & Rowan,
1977; Wang, 2010). Organizational legitimacy is “a generalized perception or assumption that
actions of an organization are desirable or appropriate within the organization’s socially
constructed environment of norms, values, and beliefs.” (Wang, 2010, p. 64). By gaining
organizational legitimacy, firms will enjoy benefits such as access to different resources, have
social approval, or increase the chances of organizational growth and survival (Wang, 2010).
Firms can work to gain external and internal legitimacy (Staw & Epstein, 2000). External
legitimacy is about a firm gaining legitimacy from its environment, whereas internal legitimacy is
about managers gaining credibility within the firm by internal stakeholders. For instance, firms
that associate themselves or invest in IT innovation fashions reward their CEOs with higher pay
(internal legitimacy) and gain better corporate reputation (external legitimacy), regardless of the
impact of such IT on firm performance (Wang, 2010).

Organizational legitimacy can be achieved by signaling a positive corporate reputation to internal

and external stakeholders (e.g., press, trade association). Corporate reputation refers to “a
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relatively stable, issue specific aggregate perceptual representation of a company’s past actions
and future prospects compared against some standard.” (Walker, 2010, p. 370). Establishing and
maintaining corporate reputation is important because it can result in short and long-term
consequences such as charging premium prices, attracting customers and investors, and creating
barriers to entry (Walker, 2010).

IT capability reputation is an important strategic resource from which firms can gain sustainable
competitive advantage (Lim et al., 2013). CIOs may try to reflect their firms’ superior IT
capabilities to gain positive public recognition (Lim et al., 2013). Those ClIOs who possess more
structural and expert power will be more likely to project their firms’ IT capabilities over time.
CIOs who work to gain superior IT capabilities recognition from external stakeholders aspire to
be rewarded (e.g., with direct rewarding such as fixed payment or a promotion). Those ClIOs who
get rewarded will likely stay longer in their firms. Such success in IS strategic leadership continuity
will increase the chances of firms sustaining their IT capability recognition and, as a result, will
reward their ClOs (Lim et al., 2013). This highlights the importance of aligning the firm’s internal
and external environment by developing a cycle of reciprocity between projecting IT capability

superiority reputation and rewarding CIOs for such work.

2.2.7. Upper Echelon Theory

The premise of the Upper Echelons theory is that organizations, their outcomes, and their strategic
decisions are reflections of the characteristics (observed or cognitive) of firms’ top executives
(Carpenter et al., 2004; Hambrick & Mason, 1984). In other words, “organizational outcomes can
be partially predicted from managerial backgrounds” (Hambrick & Mason, 1984, p. 197).

Since the publication of the seminal work by Hambrick and Mason (1984) titled “Upper Echelons:

The Organization as a Reflection of its Top Managers”, the strategy literature has witnessed a
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prolific stream of research making valuable contributions to understanding top management teams
and how they impact organizational and strategic actions (Pitcher & Smith, 2001). The theory is
about the influence of the TMT’s (i.e., the dominant coalition) backgrounds, cognitive bases, and
values on firms’ strategic choices and outcomes (Carpenter et al., 2004; Hambrick & Mason, 1984;
Pitcher & Smith, 2001; Preston & Karahanna, 2009). The theory utilizes top executives’
demographics and backgrounds as proxies for the “difficult to measure” cognitions, perceptions,
and values (Carpenter et al., 2004; Hambrick, 2007). Put succinctly by Hambrick (2007): “If we
want to understand why organizations do things they do, or why they perform the way they do, we
must consider the biases and dispositions of their most powerful actors — their top executives.” (p.
334)

Unsurprisingly, many studies show significant links between different TMT proxies and important
organizational and strategic outcomes. One of the manifestations of this theory is the study of TMT
heterogeneity. Whether diversity in the upper echelon’s characteristics will influence
organizational decisions and outcomes (Hambrick et al., 1996; Miller et al., 1998; West &
Anderson, 1996) is a central question in the literature. The importance of such heterogeneity comes
from its association with outcomes such as firm performance, innovativeness, and openness to
ideas (Carpenter, 2002; Marcel, 2009). Other studies looked at different executives’ demographics
and backgrounds. Examples include the relationships and network ties among the top management
members (Collins & Clark, 2003; Geletkanycz & Hambrick, 1997; laquinto & Fredrickson, 1997),
experience and firm’s decisions and outcomes (Carpenter et al., 2001; Kor, 2003), and team change
and tenure (Bergh, 2001; Keck, 1997; Tihanyi et al., 2000; Tushman & Rosenkopf, 1996).

TMT members and CIOs are strategic decision-makers who, with their expertise, managerial

backgrounds, and cognition, can influence organizational strategic choices and outcomes. Shared
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understanding between the C1O and TMT represents the shared cognition of those decision-makers
on the role of IS and its impact on the firm. The IS strategic alignment is a strategic choice that is

impacted by the developed shared understanding (Preston & Karahanna, 2009).

2.2.8. Resource-Based View of the Firm

From the resource-based view (RBV) of the firm perspective, firms are seekers of costly-to-copy-
inputs for production and distribution (Conner, 1991). The theory examines the link between firm
resources and sustained competitive advantage (Barney, 1991). A firm’s resource is said to
generate a competitive advantage if it is valuable, rare, imitable, and non-substitutable. Before
RBV, the focus was on the external sources of competition (i.e., firm related opportunities &
threats). However, the RBV shifts the focus to the firm’s internal strengths and weaknesses,
especially resources that can be leveraged to achieve a competitive advantage. RBV assumes that
resources are heterogeneously distributed among firms, and that resource heterogeneity is stable
over time (Barney, 1991). Firm resources are composed of assets and capabilities (Wade &
Hulland, 2004). Assets are “anything tangible or intangible that firm can use in its processes for
creating, producing, and/or offering its products” (Wade & Hulland, 2004, p. 109). On the other
hand, capabilities are “repeatable patterns of actions in the use of assets to create, produce, and/or
offer products to a market” (Wade & Hulland, 2004, p. 109). These resources can be viewed as
bundles of assets (tangible and intangible), including information, knowledge, processes and
routines, and management skills (Barney, 1991).

A firm possesses many resources. However, not all these resources have the potential to create a
competitive advantage, and certainly, not all potential resources can sustain the firm competitive
advantage. According to Barney (1991), potential advantage-creating resources must be valuable,

rare, imperfectly imitable, and non-substitutable. A resource that is valuable, rare, and high in rent
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earning potential (i.e., high appropriability) will help the firm in attaining competitive advantage.
A resource that is difficult to imitate, with no available substitutes, and imperfectly mobile will
facilitate the creating of sustained competitive advantage (Mata et al., 1995; Wade & Hulland,
2004).

The resource-based view has been utilized in many IS research. Three types of IS resources were
studies: outside-in, spanning, and inside-out resources (Day, 1994; Wade & Hulland, 2004). First,
outside-in resources include external relationship management and market responsiveness.
Second, spanning resources include [S-business partnerships and IS planning and change
management. Finally, inside-out kind of IS resources include IS infrastructure, IS technical skills,
IS development, and cost-effective IS operations (Wade & Hulland, 2004).

The IS resources can have direct, no effect, and indirect influence on firms’ competitive position
and performance. The indirect effect of IS resources is known as the complementarity effect, which
means “how one resource may influence another, and how the relationship between them affects
competitive position or performance” (Wade & Hulland, 2004, p. 123). Prior studies have shown
that IS resources can create competitive advantages for firms. However, sustaining these
advantages is difficult since IS resources such as computers and software are not rare and, thus,
other companies can imitate these resources. That is why we see that many studies have found an
indirect relationship between IS resources and competitive advantage (Wade & Hulland, 2004).
This complementarity characteristic of IS resources adds value and augment other firms’ resources
and can lead to sustainable competitive advantage (Wade & Hulland, 2004). The absence of a
direct link between IS resources and sustained competitive advantage does not mean that there is
not one. The idea here is that, in order for an IS resource to have a sustainable competitive

advantage, it needs complementarity resources that would augment its value and make it
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inimitable. Therefore, the argument here is that creating a social complexity and causal ambiguity
around IS (intangible) resources would make them imperfectly imitable and, thus, can create a
potential source of a more sustainable competitive advantage. Thus, IS resources are
complementary resources that can compensate, enhance, or suppress/destroy other firm resources
(Wade & Hulland, 2004).

IT governance can be considered a unique firm IS resource that complements IT assets in driving
organizational value (Wu et al., 2015). An important mechanism of IT governance by which firms
facilitate IS strategic alignment is the CIO reporting structure (i.e., structural mechanism of ITG).
Such reporting structure “enable[s] the CIO to obtain a global and holistic perspective on the
organization, its goals and strategies, and enhances the CIO’s understanding of the TMT’s vision
of the organization.” (Wu et al., 2015, p. 504).

2.2.9. Organizational Learning

Firms can leverage and use their resources, knowledge, and competencies by following two
distinct paths of learning: exploitation and exploration (Levinthal & March, 1993; March, 1991).
Exploitation refers to the organizational ability to use and refine existing internal resources and
knowledge to achieve efficiency. In contrast, exploration relates to discovering and acquiring
external knowledge and competencies to create new organizational opportunities. Exploitation
entails “adopting, synthesizing, and applying current or existing knowledge”, whereas exploration
involves “highly uncertain and unpredictable activity, reflecting the ability of a firm to acquire
new knowledge rather than merely learning how to use current knowledge more efficiently” (Liu,
2006, p. 145).

Exploration and exploitation are two distinctive learning processes and are viewed as contradictory

approaches (Gibson & Birkinshaw, 2004). The tension between the two processes stems from the
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fact that both compete for scarce resources, both are self-reinforcing that can result in path
dependence on one of them, and both demand different ways of thinking (A. K. Gupta et al., 2006;
Im & Rai, 2008). However, to be successful in today’s turbulent environment, it is neither enough
to be innovative and adaptable, nor it is sufficient to exploit assets and achieve efficiency. To
sustain success over the long term, organizations should strive to achieve a simultaneous balance
between exploration and exploitation (March, 1991). This balance is known as organizational
ambidexterity (Gibson & Birkinshaw, 2004; Tushman & O’Reilly, 1996), which is defined as “the
capacity to simultaneously achieve alignment and adaptability at a business-unit level” (Gibson &
Birkinshaw, 2004, p. 209). Organizational ambidexterity can lead to superior performance (He &
Wong, 2004; Raisch et al., 2009).

IT competencies and knowledge are important for organizations and their performance (Mithas et
al., 2011; Nazir & Pinsonneault, 2012). Literature shows that information systems can support and
impact organizational exploration and exploitation and that IT ambidexterity can lead to
organizational agility (Attewell, 1992; Kane & Alavi, 2007; O.-K. Lee et al., 2015; Pentland,
1995). IT ambidexterity is the firm’s dual ability to exploit and explore IT resources (O.-K. Lee et
al., 2015).

The literature suggests different ways of achieving ambidexterity. Through different designs, firms
can promote ambidexterity. Firms can build systems, tasks, and structures to help in reconciling
both exploration and exploitation activities (this mechanism is referred to as structural
ambidexterity), such as partitioning business units where some adopt exploration orientation and
others become exploitation-oriented units. Alternative mechanisms to achieve ambidexterity is by
building contexts in business units in which employees are encouraged to make the call on how to

conduct their daily tasks between tasks that are explorative and exploitative at the same time
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(Gibson & Birkinshaw, 2004). The literature shows that ambidextrous organizations are associated
with high firm performance (Gibson & Birkinshaw, 2004; He & Wong, 2004).

Pursuing both exploration and exploitation, however, is not a trivial task as “organizational
learning is viewed as routine-based, history-dependent, and target oriented” (Levitt & March,
1988, p. 319). Thus, making organizations more competent in either exploration or exploitation
(Liu, 2006). Organizations learn and build on their competencies and knowledge to become more
competent and specialized in some activities and less in others, leading to positive outcomes
(Levitt & March, 1988).

CIO leadership can be categorized into demand-side and supply-side leadership (Chen et al.,
2010). Supply-side leadership can be linked to the exploitation path of organizational learning, and
demand-side leadership can be linked to exploration. Supply-side leadership is about the ability of
the CIO to exploit and refine current IT competencies and resources to achieve operational
efficiency. It is about “keeping the lights” on and ensuring that IT is reliably supporting the day-
to-day operations. Other capabilities that fall under such leadership include CIO being: IT architect
leader, resource allocator, technology advisor, and contract facilitator (Chen et al., 2010; Feeny et
al., 1992; Grover et al., 1993; C. S. Stephens et al., 1992). Demand-side leadership represents the
ability of the CIO to lead business growth, innovation, and transformation by exploring IT-driven
opportunities and innovations. Such leadership requires the CIO to be a relationship builder and
partner with other business functions and executives, to think strategically about how to represent
organizational change with IT, and to be an innovator (Chen et al., 2010; Feeny et al., 1992; Karimi
et al., 1996). ClOs who only fulfill the requirements of the supply-side leadership without
performing the demand-side leadership responsibilities “could easily become outdated and unable

to keep up with the changing business environment.” (Chen et al., 2010, p. 237). On the other
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hand, ClOs who solely focus on the demand-side leadership requirements will fail to assimilate
IT-driven opportunities (Chen et al., 2010).

2.2.10. Coordination Theory

Rooted in the information-processing paradigm, coordination is about integrating interdependent
tasks among organizational units and under uncertainty through the use of coordination
mechanisms (Faraj & Xiao, 2006; Okhuysen & Bechky, 2009). It is about managing
interdependencies among activities and resources to solve organizational coordination problems
or design new processes. Coordination mechanisms are “the organizational arrangements that
allow individuals to realize a collective performance.” (Okhuysen & Bechky, 2009, p. 472), which
can take the form of formal processes (e.g., routines, rules, and plans) or emergent arrangements.
The older literature on coordination focused on devising and designing coordination arrangements
for optimal work and performance (e.g., the work by Frederick Taylor and the Gilbreths). Such
organizational arrangements were built in an era where the dominant form of work was the
production of tangible goods and manufacturing (Okhuysen & Bechky, 2009). Such work could
be directly observed, measured, and decomposed into its basic elements. Sub-elements are
interdependent and mostly co-located, which means that finding the issues and solving them were
easier. With the massive shift to services, the older coordination mechanisms were of limited
benefits. This is because work became less tangible, the progress of work could be hard to estimate,
optimal solutions could be hard to find or even did not exist, and interdependencies among the
parties became hard to identify (Okhuysen & Bechky, 2009). Another problem with the older
mechanisms is “the portrayal of processes and structures as formal elements planned by
organizations rather than as ongoing work activities that emerge in response to coordination

challenges.” (Okhuysen & Bechky, 2009, p. 468). Firms face uncertainties and different
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contingency factors, under which formal coordination mechanisms might be greatly subject to
failure. Such conditions require emergent and informal coordination arrangements to tackle and
solve organizational problems. In the more recent coordination literature, researchers are interested
in the emergent nature of the coordination process used to regulate and integrate interdependent
activities to achieve collective performance (Faraj & Xiao, 2006; Okhuysen & Bechky, 2009).

The notion of coordination has been applied in the IS strategic leadership research stream to
explain how social alignment (i.e., CIO-TMT shared understanding) can help in increasing
organizational agility through emergent coordination. Drawing from the work of Faraj and Xiao
(2006) on coordination under environmental unpredictability and complexity, Liang et al. (2017)
define emergent coordination as “the contextualized process of input regulation and interaction
articulation to realize a collective performance based on informal communication and
mechanisms.” (p. 870). When the firm’s environment is unpredictable and performing tasks
become uncertain, informal coordination that is based on information exchange and
communication between IT and business executives can help in gaining competitive advantage.
This leads to improving leadership performance, and, hence, increasing organizational agility and
performance (Liang et al., 2017; Rai & Tang, 2013; Sambamurthy et al., 2003). Social alignment
is about the trust of TMT on CIO and the shared understanding about the role of strategic IS in the
firm (Karahanna & Preston, 2013; Preston & Karahanna, 2009). However, it is static and, alone,
will not cause any effect unless it results in actionable and dynamic coordination activities and
collaboration efforts at the executive level that aim to make changes (Liang et al., 2017). Social
alignment facilitates emergent coordination by creating shared language between IT and business

executives that eliminates any language barriers, establishing shared knowledge that enables the
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understanding and contribution of each executive and minimizes conflict, and enabling shared
understanding of the role IS in solving emergent problems (Liang et al., 2017).

2.2.11. Power Theory

Power is defined as the ability of a firm’s subunits and individuals to influence other subunits and
people (Hickson et al., 1971; Pfeffer, 1981) and the capacity to influence firm’s outcomes
(Mintzberg, 1983). In this view, firms are viewed as coalitions of “... decision-making power
systems interacting with their environments in conditions of uncertainty” (Hinings et al., 1974, p.
22). Each system (i.e., subunit) has its own objectives and preferences (Cyert & March, 1963;
March, 1962; Salancik & Pfeffer, 1974). Nevertheless, the distribution of power among subunits
is not uniform (Perrow, 1970; Salancik & Pfeffer, 1974), meaning that some subunits exert more
power and influence than others and raise the issue of resource allocation and contribution. Thus,
“organizational subunits may contribute resources to the organization that are of lesser or greater
importance and may be more or less successful than other subunits in these pursuits” (Salancik &
Pfeffer, 1974, p. 455). Accordingly, subunit power is critical as it relates to bargaining,
negotiations, and decisions (Feng et al., 2015; Perrow, 1970; Pfeffer, 1981).

IS leadership research looked at CIO power as an antecedent to the CIO likelihood of projecting
firm’s IT capability to external stakeholders (Lim et al., 2013), as a factor that influences the CIO
demand and supply-side leadership (Chen et al., 2010), and as a source for CIO strategic decision-
making authority (Preston et al., 2008). Such power can come from either the CIO’s structural
position in the firm’s hierarchy, or the CIO’s knowledge and expertise. Structural power 1S
important because more powerful ClOs will have greater opportunities to participate in shaping
the mission and vision of their firms by prompting ideas to the TMT, can act as entrepreneurs, will

have multiple responsibilities that can affect several aspects of the firms/functions, and will gain
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internal legitimacy (Chatterjee et al., 2001; Chen etal., 2010; Grover et al., 1993; Lim et al., 2013).
Structural power can be in the form of official membership in the TMT and reporting structure
(Chen et al., 2010). From the power perspective, a CIO who is a member of the TMT or report
directly to the CEO will have a greater influence on critical decisions that may interrupt daily work
and cause changes in the business (e.g., implementation of ERP). Such decisions require
persuading other executives to cooperate and influencing users to adopt and accept the changes IT
caused (Chen et al., 2010). Expert power refers to the human capital (i.e., IT-related experience,
expertise, and knowledge) that the CIO possesses. This power helps the CIO in understanding
business and I1T-related problems and implementing IT strategies and solutions (Lim et al., 2013).
2.2.12. Organizational Inertia

Organizational inertia can be defined as “an overarching concept that encompasses personal
commitments, financial investments and institutional mechanisms supporting the current way of
doing things” (Huff et al., 1992, p. 55). There are firm-related internal and external forces that
produce resistance to change. These change-inhibiting factors tend to make firms remain with their
status quo and escalate the commitment to the current structures and strategies (Huff et al., 1992).
Internal factors that cause inertial pressures include standardization of procedures, political
alliances and their dynamics, and tangible assets suck cost (Hannan & Freeman, 1984). Inertial
forces tend to hinder or slow firms from radically changing their structures and strategies when
faced with environmental uncertainty and threats (Hannan & Freeman, 1984). External factors
include legal forces, intra-organizational coalitions and investments, and the loss of organizational
legitimacy. As such, when a firm experiences a poor performance that may signal a need for
organizational change, these inertial forces, in many times, inhibit the firm from initiating the

change (Shimizu & Hitt, 2005).
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Organizational inertia consists of two categories: resource rigidity and routine rigidity (Gilbert,
2005). First, resource rigidity relates to the firm’s failure to change its patterns of resource
investment. It contains three types of rigidities: suck cost, resource bundling, and resource
dependency (Liang et al., 2017). Sunk cost is about the continuation of investment and
commitment in an action or a decision, even if such decision or action shows negative outcomes.
Firms invest heavily in IT. Over the years, it becomes costly and risky to replace existing systems
with new ones. What makes things more complicated is that older IT do not easily disappear. They
become legacy technologies (Tiwana, 2017). Resource bundling relates to the way that
organizational resources are bundled for capability development. Firms bundle IT resources with
business resources to develop core competencies and support specific strategies (Liang et al.,
2017). When strategies change to respond to market threats or opportunities, such core
competencies can become irrelevant. However, the complexity of resource bundling makes it
difficult to change and, thus, firms choose to reinforce the status quo. Resource dependency refers
to the extent of power and influence of external resource providers have on a focal firm’s behaviors
and decisions.

Second, routine rigidity is related to the firm’s failure to change its routines and processes that use
resource investments (Gilbert, 2005; Liang et al., 2017). Organizational routine is “a repetitive,
recognizable pattern of interdependent actions, involving multiple actors.” (Feldman & Pentland,
2003, p. 96). Path dependence and cognitive inertia are two categories of resource rigidity (Liang
et al., 2017). Path dependence is a “rigidified, potentially inefficient action pattern built up by the
unintended consequences of former decisions and positive feedback processes.” (Sydow et al.,

2009, p. 696). It stresses the importance of previous events for present and future actions.
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Cognitive inertia is the extent to which an individual resists any change that deviates from existing
mental models or fixed cognitive maps (Liang et al., 2017).

The IS leadership research has examined how IS strategic social alignment mitigates the
rigidifying influence of IS strategic intellectual alignment on organizational inertia under dynamic
and uncertain environments (Liang et al., 2017). Firms strive to interrelate their business and IT
strategies, missions, and objectives to achieve IS strategic alignment that results in strategic and
focused use of IT (Chan & Reich, 2007). Thus, intellectual alignment represents a state that reflects
the fit and harmony between business and IT strategies. Such tight coupling between business and
IT strategies can cause problems when the firm’s environment is changing or turbulent (Chan &
Reich, 2007). IT can become rigid and an impediment whenever lines functions and firms want to
change their operational and strategic activities to adapt to market and competition evolutions
(Tiwana, 2017, p. 34). Intellectual alignment leads to organizational inertia by resulting in resource
routine and resource rigidities (Liang et al., 2017). High levels of social alignment between the
CIO and TMT help alleviate the negative impact of intellectual alignment on organizational inertia.
With the presence of social alignment, CIO and TMT exchange information, coordinate to solve
unforeseen issues, foster informal communications, and share business and IT knowledge to
achieve better alignment between IT and business strategies. When the firm faces change, high

social alignment helps weaken the rigidity of formal IS alignment (Liang et al., 2017).

2.3. A Synthesis of Themes across Prior Studies

To graphically depict the IS strategic leadership literature, we draw Figure 2.1 that represents a
nomological string (Tiwana & Kim, 2019). This figure helps in summarizing the literature and
showing the contribution of this study. The literature can be thematically clustered into three

streams: (Stream 1) buckets representing a grouping of constructs in block (1) are linked to CIO

36



membership in the TMT and other ClO-related constructs in block (1), (Stream 2) explanatory
mechanisms representing I1T-related and intermediate organizational outcomes in block (I11) that
are influenced by the constructs in block (I1), and (Stream 3) CIO organizational impact in block
(1V) that represents the downstream impact of CIO membership in the TMT. In the nomological
string, the outcome of an upstream block turn to inputs to the downstream block. The highlighted
buckets represent the focus of this study. In this section, we synthesize the literature according to

the three streams of research, starting from upstream.

37



Block (1)

Firm Specific
Characteristics

Board of Directors
Characteristics

Environmental Factors

ClO Characteristics
Business Knowledge
IT knowledge
Influence behavior

CIO/TMT Relationship
Relational Similarity
Engagement

IT-related factors
IT failures

)

Block (I1)

CIO Decision-Making
Authority

System of Knowing

Block (1)

Block (1V)

CIO Pr in TMT

~

ClO Reporting Structure

CIO Turnover

CIO Role & Leadership
Expectations

IT Governance

CIO Effectiveness

ClO-Related Factors

~

Stream 1

Firm Performance

IS Strategic Alignment
Intellectual alignment
Socialalignment

IT Assimilation

Organizational Agility

~

Stream 2
Explanatory mechanisms

J \

Reputation:
Corporate reputation
External IT reputation

J

~

Stream 3
ClO organizational impact

Figure 2.1: Nomological String of IS Strategic Leadership Literature.
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2.3.1. ClO-Related Factors (Stream 1)

The IS strategic leadership shed light on several important aspects of the C10 position like the CIO
reporting structure, role and leadership expectations, turnover, CIO and IT governance, and CIO
membership in the TMT.

2.3.1.1. CIO Membership in the TMT

CIO membership in the TMT has been studied extensively in the IS leadership literature as an
important mechanism that leads to positive outcomes (Armstrong & Sambamurthy, 1999;
Karahanna & Preston, 2013; Smaltz et al., 2006). Researchers have conceptualized the CIO
membership in the TMT in different ways such as a system of knowing (Armstrong &
Sambamurthy, 1999; Preston & Karahanna, 2009), a structural dimension of social capital
(Karahanna & Preston, 2013), and structural power (Chen et al., 2010; Lim et al., 2013). Moreover,
the membership of the CIO in the TMT is associated with the CIO/TMT relational similarity
(Preston & Karahanna, 2009), and CIO capabilities (Smaltz et al., 2006).

The TMT can be viewed as an organizational structure in which senior executives integrate
individual knowledge. Two knowledge integration structures are available. First, objective
knowledge (i.e., explicit knowledge) that is possessed by top executives. This knowledge can be
decomposed into CIO business knowledge, CIO IT knowledge, and TMT strategic IT knowledge
(Armstrong & Sambamurthy, 1999). Second, systems of knowing are organizational arrangements
that help in guiding the interaction and facilitating business and 1S knowledge exchange between
the CI1O and TMT (Preston & Karahanna, 2009). Three systems of knowing have been suggested
in prior IS research: (1) CIO/CEO reporting structure, (2) CIO participation in the TMT (i.e., CIO
membership), and (3) informal interaction with members of the TMT (Armstrong &

Sambamurthy, 1999; Feeny et al., 1992; Lederer & Mendelow, 1988; Watson, 1990). When the
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CIO is a member in the TMT, members of the top management and the CIO formally interact and
have better chances to open rich channels for knowledge exchange about business issues and
opportunities, share ideas, understand the potential IS contribution and value, and increase the CIO
and IT department influence (Armstrong & Sambamurthy, 1999; Smaltz et al., 2006). When
formally becoming part of the top management, the CIO gains a more holistic view of the firm,
and its strategies and objectives (Preston & Karahanna, 2009).

Business and IS knowledge integration between CIO and TMT is facilitated by three dimensions
of social capital, namely: structural, cognitive, and relational. The structural capital dimension is
the “overall patter of connections between actors.” (Karahanna & Preston, 2013, p. 20) and
represented by CIO/TMT informal interaction and structural position. CIO structural position (i.e.,
CIO formal membership in the TMT and CIO/CEO reporting distance) and informal ties with other
executives increase the interactions that help in exchanging knowledge.

CIO membership in the TMT can also be conceptualized as a kind of managerial power (Chen et
al., 2010; Lim et al., 2013). Specifically, it is a structural power due to the CIO position in the
firm’s hierarchy. The structural position in the TMT gives the CIO a legitimate power to influence
superiors and peers, advocate for the IT agenda, accrue more resources, and effectively exercise
proper leadership (Chen et al., 2010; Lim et al., 2013; Preston et al., 2008).

Not many prior articles have examined the factors that influence the presence of the CIO in the
TMT. Nevertheless, two factors have been studied in the literature. The first one is the relational
similarity between the CIO and TMT (Preston & Karahanna, 2009). Relational similarity is the
likeness in the CIO and TMT’s backgrounds. CIOs who share similar demographics (e.g., age,
gender, or nationality) and experiential characteristics (e.g., tenure, functional expertise) with other

top executives are more likely to become formal members in the TMT (Preston & Karahanna,
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2009). The second factor is the CIO capabilities (Smaltz et al., 2006) represented in CIO
knowledge, abilities, and skills. Those CIOs who are politically savvy, can clearly communicate
with other executives, and possess strategic IT and business knowledge have better chances in

becoming part of the TMT (Smaltz et al., 2006).

2.3.1.2. CIO Reporting Structure

The reporting structure is about CIO’s hierarchical proximity to the CEO in the form of reporting
arrangement within a firm. A closer reporting structure to the CEO is considered to be a more
authoritative arrangement for the C1O and would lead to positive consequences (Li & Ye, 1999;
Watson, 1990). Practitioners and IS scholars have this implicit assumption that ideally CIOs should
report directly to CEOs for reasons such as CIO direct reporting is indicative of the position power,
IT is more likely to succeed with closer CIO-CEO reporting structure, and CIOs with direct
reporting have greater understanding of firm’s direction and goals (Armstrong & Sambamurthy,
1999; Raghunathan & Raghunathan, 1989; Watson, 1990). Succinctly put, CIO direct reporting to
the CEO “enables the CIO to obtain a global and holistic perspective on the organization, its goals
and strategies, and enhances the CIO’s understanding of the TMT’s vision of the organization”
(Wu et al., 2015, p. 504).

Nevertheless, this ideal CIO/CEO reporting structure lacks strong empirical support. In addition,
the CIO/CEOQ reporting structure is not optimal for all firms (Banker et al., 2011). CIO reporting
structure facilitates the CIO role by having direct lines of communication, sharing the CEO’s IT
vision, exchanging opinions and ideas, and assuring that IT initiatives are communicated with the
appropriate C-level executives. Thus, to create greater business value out of IT, CIOs should report
to either the CEO or the CFO, depending on the firm strategic positioning and not on IT strategic

role (Banker et al., 2011). Differentiator firms should have CIOs report to CEOs. With reporting
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to the CEQ, the CIO will become more aware of the firm’s differentiating strategies (e.g., customer
intimacy and product innovation) and what IT initiatives are better for supporting these strategies.
On the other hand, cost leader firms who focus on economies of scale and efficiencies should have
ClIOs report to CFOs. With such reporting structures, CIOs can guide IT initiatives that emphasize,
for example, cost management, process automation, and operational excellence.

2.3.1.3 CIO Turnover

Recent studies have empirically examined the consequences of organizational IT failures and
weaknesses on CIO tenure and how CIO turnover impacts other top executives place in the firm
(Banker & Feng, 2019; Benaroch & Chernobai, 2017; Masli et al., 2016). Such research highlights
the importance of the CIO in IT governance, the importance in efficiently and effectively managing
IT performance, and that any IT-related failures can negatively extend to other organizational
aspects (e.g., firm’s market value or CEO/CFO turnover).

When a firm market value drops because of recent operational IT failures, there will be an
associated positive change in level of board of directors’ IT competency (Benaroch & Chernobai,
2017). Operational IT failure occurrences signal the existence of weaknesses in firm’s IT
resources, which may result in value destruction and attrition of competitive advantage (coming
from the resource weaknesses axis of the extended version of the Resource-based view (RBV) of
the firm) (Benaroch & Chernobai, 2017). To remedy such negative change in market value, a firm
signals an effort to change and commitment to investors by intensifying IT governance monitoring
and performing improvements to its IT resource deficiencies. One major improvement is
performing changes to the board IT competency level. These changes are reflected in the
determinants/mechanisms of board IT competency, namely: directors’ IT capital, CIO on the

board, and board IT committees (Benaroch & Chernobai, 2017). Directors’ IT capital refers to
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directors’ expertise, experience, knowledge, and educational and industry background in IT. Board
IT committees include IT steering and IT audit committees that help the board in performing its
IT governance functions. Accordingly, when a firm market value drops because of recent
operational IT failures, there will be an associated positive change in the board IT competency
determinants in the following manner: “(a) increase in the ratio of independent directors with IT
experience; (b) increase in the ratio of executive directors with IT experience; (c) turnover of a
CIO serving on the board; and, (d) Establishment of board IT committees.” (Benaroch &
Chernobai, 2017, p. 739). Nevertheless, CI1O changes can be costly and might result in disruptions
to the business (Benaroch & Chernobai, 2017).

Dismissal of an incumbent CIO could result in issues such as risk the loss of the outgoing CIO’s
IT and business knowledge that can be used to prevent and correct weaknesses in IT resources,
and risk of losing relationships established between the CIO and IT vendors (Luftman & Ben-Zvi,
2010). Moreover, new CIOs may suffer from handling a lot of legacy issues and decisions, which
can have impacts on the utilization and future development of IT resources. Firms that are highly
IT intensive may find the CIO turnover to be more challenging and disruptive (Benaroch &
Chernobai, 2017).

IT failures and weaknesses might not only affect CIOs tenure in firms, but also other senior
executives to whom those CIlOs report (Masli et al., 2016). Because of their demanding
responsibilities and IT management sophistication, senior executives usually delegate IT
management responsibilities to CIOs (or other related IT specialists). But those senior executives
might suffer if serious IT deficiencies happen (Masli et al., 2016). Within the context of post-SOX
financial reporting, CEOs and CFOs are responsible for maintaining and establishing internal

controls to strengthen the financial reporting of their firms. Part of this is the annual assessment
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and identification of any deficiencies (i.e., material weaknesses) that affect firms’ financial
reporting system and, hence, the reliability of the financial statements. Since IT (e.g., financial IS)
is an integral part of firms’ financial reporting system, any IT-related deficiencies (i.e., IT material
weaknesses) can result in internal control problems. Accordingly, IT management skills became
an important skill for executives to possess (Masli et al., 2016). Reporting of material weaknesses
is a threat to firm’s legitimacy and an indication of poor executive performance (e.g., poor IT
management). Hence, there is a greater likelihood of CEOs and CFOs turnover when firms report
higher numbers of IT material weaknesses. Moreover, since CEOs and CFOs have different
responsibilities, they also have specific IT management responsibilities (Masli et al., 2016). CEOs
are responsible for firm-wide IT management, and, hence, the more firm-wide IT material
weaknesses the greater the likelihood of their turnover. Similarly, CFOs are responsible for
demand-side IT management, and the greater the numbers of reported demand-side IT material
weaknesses the higher the chances of their turnover (Masli et al., 2016). Results indicate that in
the context of the Sarbanes-Oxley (SOX) financial reporting, serious I1T-related deficiencies are
related to the likelihood of CEO and CFO turnovers. More specifically, CEO turnover likelihood
is associated with deficiencies related to IT architecture and financial IS and related technologies
operated or developed by functions other than the IT department, whereas CFO turnover likelihood
is associated with deficiencies in internal controls and management oversight of financial IS (Masli
etal., 2016).

Since ClOs are directly responsible for IT performance (Banker et al., 2011; Chatterjee et al.,
2001), any deficiencies can be detrimental to their tenure in their firms. Over the years, information
security breaches have increased, putting Cl1Os on the spotlight (Banker & Feng, 2019). Security

breaches harm firm’s performance and market value (Benaroch & Chernobai, 2017; Wang et al.,
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2013) and, hence, require corrective actions. CIOs are more likely to get dismissed when their
firms experience information security breaches that are under the direct control of the CIOs.
2.3.1.4. CIO Role & Leadership Expectations

CIO role and leadership expectations have evolved over time and are indications of the key part
CIOs now play in firms these days. The literature has dedicated a lot of research to the CIO roles,
factors that impact these roles, and roles’ progression over time (Chun & Mooney, 2009; Grover
et al., 1993). Roles are expectations, obligations, and duties that CIOs perform (Karahanna &
Watson, 2006). Cl1Os perform several roles ranging from IT operational and infrastructural works
to “keep the lights on” and firefighting any IT issues, to more strategic responsibilities such as
leading organizational digital transformation, enabling the firm and its functions with IS
capabilities, and building relationships with other executives (Chun & Mooney, 2009; Peppard et
al., 2011; Weill & Woerner, 2013). These roles change with the change of several factors such as
the technology advancement and its importance to the firm competitive landscape, other CxOs
(e.g., CDOs or CMOs) who assume some of these responsibilities, and/or new laws and regulations
(e.g., HIPPA and Sarbanes-Oxley Act) to which firms adapt (Chun & Mooney, 2009; Kohli &
Johnson, 2011; Peppard et al., 2011).

CIOs can assume two types of leadership: supply-side and demand-side leadership (Chen et al.,
2010). Building on exploitation/exploration conceptual framework (Levinthal & March, 1993;
March, 1991), demand-side leadership is “the CIOs capability to lead the organization to explore
new IT-driven business opportunities that will lead to organizational innovations and business
growth” (Chen et al., 2010, p. 234), and supply-side leadership is “CIO capability to exploit
existing IT resources and competencies to improve the efficiency of the firm’s operations.” (Chen

et al., 2010, p. 234). There is a “staged maturity” relationship between the two sides of CIO
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leadership. ClOs who can achieve high capability in performing supply-side leadership
responsibilities (e.g., maintaining IT efficiency and reliability) are able to advance to performing
the demand-side responsibilities (e.g., exploring new IT-related innovations) (Chen et al., 2010).
There are individual-level and organizational-level factors (Armstrong & Sambamurthy, 1999;
Combs & Skill, 2003; Harris & Helfat, 1997; Sambamurthy et al., 2003; Smaltz et al., 2006) that
influence the development of CIO demand-side and supply-side leaderships (Chen et al., 2010).
First, CIO human capital (accumulated skills and knowledge) in terms of educational background
and organizational experience influence both sides of leadership (Chen et al., 2010). Second, CIO
structural power in terms of membership in TMT and reporting structure are situational factors
that influence both sides of leadership (Chen et al., 2010). Possessing high levels of legitimate
power enable the CIO to exercise leadership when introducing IT-related changes, provide the
right IT services to business units and the firm, reduce the power distance between the CIO and
the CEO/TMT, and shape the IT strategic value and vision (Chen et al., 2010). Lastly,
organizational IT support is another situational factor. Firms that support IT with resources and
financial support will enable the CIO to more effectively perform supply-side and demand-side
responsibilities (Chen et al., 2010).

2.3.1.5. CIO & IT Governance

Effective IT governance is not only important for the effective use of IT, but also for promoting
“desirable IT behavior” that generates greater business value from IT investments. IT governance
includes mechanisms that are promised to lead to positive organizational outcomes (e.g., (Bradley
et al., 2012; Huang et al., 2010). IT governance mechanisms are IT capabilities (e.g., human IT
resources) that complement IT in creating competitive advantage and driving value to firms (Wu

et al., 2015). IT governance consists of formal processes, relational, and structural mechanisms
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(Peterson, 2004; Weill & Woodham, 2002; Wu et al., 2015). Structural mechanisms include IT
steering committees and CIO reporting structure. IT steering committees work to ensure the link
between business strategy and IT strategy, provide IT initiatives visibility, and ensure coordination
of IT and business. CIO reporting structure to CEO and/or COO makes IT part of the top
executives’ agenda and gives the CIO more opportunity to obtain a holistic view of firm, its
strategies, and goals (Wu et al., 2015). Formal processes are firm’s strategic planning, decision
making, and monitoring processes that ensure that IT policies are aligned with the firm’s business
needs. These processes include processes for portfolio management, IS planning, and project
governance (Wu et al., 2015). Communication approaches relate to establishing channels for
proper communication between IT and business executives and ensuring the dissemination of the
principles of IT governance. These approaches include CIO being member of executive
committees, CIO articulating IT role in the firm, and CI1O discussing IT issues with the TMT (Wu
etal., 2015).

When examining the impact of IT governance in the public sector (Dawson et al., 2016), different
configurations of IT governance mechanisms can lead to high state’s IT department performance
(i.e., state technology usage and deployment effectiveness) and state IT performance (i.e., state
performance effectiveness in the areas of information, infrastructure, money, and people). These
mechanisms are legislative oversight committee (LOC), business-centric IT steering committee,
fee-for-service funding model, and independent office of CIO (OCIO) (Dawson et al., 2016; Haes
& Grembergen, 2009; Karimi et al., 2000; Lan & Heracleous, 2010). The LOC in the public sector
assumes the governance role, which is the board of directors’ role in the private sector. It acts as a
“strategic mediating hierarchy” that establishes strategy necessary IT capabilities for better

performance of IT department, and considers the conflicting needs of different stakeholders with
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regard to the prioritization of scare IT resources allocation and initiatives to maximize the realized
benefits (Dawson et al., 2016). Business-centric IT steering committee is the “tactical mediating
hierarch” that possesses the needed business domain knowledge to make tactical decisions about
the implementation of LOC strategies and priorities (Dawson et al., 2016). An independent office
of CI0 (i.e., with no reporting structure) would better balance the priorities with different interests
to maximize the stakeholders’ benefits, have better operational efficiency, and be less subject to
political influence and overtones if to be reporting directly or indirectly to the governor (Dawson
et al., 2016).

2.3.2. Explanatory Mechanisms (Stream 2)

Many CIlO-related factors (e.g., CIO/CEO reporting structure, CIO membership in the TMT)
ultimately impact the firm’s financial and market value. But such impact is mediated by
intermediate 1T-related and organizational factors (i.e., explanatory mechanisms). In the following

section, we show how the ClO-related factors are linked to the explanatory mechanisms.

2.3.2.1. IS Strategic Alignment

An important research stream in the IS field is the alignment of IS strategy with business strategy.
IS-business alignment is still a top priority in the CIO agenda (Suer, 2018) to derive business value
from IS investments and resources. CIOs play an important role in keeping IS aligned with the
firm’s ever-changing business models and strategies, and the intense persuasion of implementing
digital initiatives. Several papers have examined ClO-related factors that influence the formation
of the social and intellectual IS strategic alignment (Karahanna & Preston, 2013; Preston &
Karahanna, 2009; Valorinta, 2011) and the consequences of such alignment on organizational

outcomes (Karahanna & Preston, 2013; Liang et al., 2017; Wu et al., 2015).
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Social IS strategic alignment is the shared understanding about the strategic role of IS in the firm
(Preston & Karahanna, 2009). It is about the creation of executives’ (i.e., CIO and TMT) shared
cognitive structures and contents about business and IS (Preston & Karahanna, 2009). As the
Upper Echelon perspective posits, executives’ cognitions are linked to firms’ outcomes and IS
strategic alignment is one of these outcomes. There are five factors that influence the development
shared understanding between the C1O and TMT about the IS role in firms. These factors play role
by facilitating the integration and know exchange between ClOs and TMT that leads to the creation
of shared knowledge and, hence, IS strategic alignment in the form of intellectual alignment
(Preston & Karahanna, 2009). One factor is the shared language between C1O and TMT that allows
for better communication, knowledge integration, convergence of opinions and meanings, and
interpretation of situations. Shared language is reflected in CIO using business terminologies,
avoidance of technical jargons, and using common language when engaging with TMT (Preston
& Karahanna, 2009). The second factor is the CIO and TMT shared domain knowledge (i.e.,
objective knowledge) about business and IS, and the integration of such knowledge. CIOs should
possess business-related knowledge and TMT should have some strategic IS knowledge. Such
shared knowledge enhances the shared language and facilitates the creation of shared
understanding (Preston & Karahanna, 2009). The third factor is the different systems of knowing
that influence the shared knowledge, shared language, and shared understanding. One aspect in
the structural system of knowing in terms of CIO-CEO reporting structure and formal membership
in TMT. Such system of knowing allow for better communication and engagement with the CEO
and enable the CIO to have better understanding of the firm’s strategies and goals and TMT’s
organizational vision (Armstrong & Sambamurthy, 1999; Preston & Karahanna, 2009). The other

aspect is social system of knowing in the form of CIO informal interaction and socialization with
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TMT. The fourth factor is relational similarity in form of experiential and demographic similarities
between the CIO and TMT. The last factor is CIO educational mechanisms, which are formal
efforts by the CIO to educate TMT about IS strategic capabilities and manage their expectations
about 1S, that influence strategic 1S knowledge of TMT (Preston & Karahanna, 2009).

Preston and Karahanna (2009) found that social alignment is a direct antecedent of and a
mechanism for developing intellectual alignment. The main factors that directly facilitate shared
understanding are: shared language, CIO business knowledge, TMT IS knowledge, and CIO
formal membership in TMT (Preston & Karahanna, 2009). CIO business knowledge and
experiential similarity in the form of common interests facilitate the development of shared
language. Moreover, experiential similarity, CIO formal membership in TMT, and CIO
educational mechanisms all influence the TMT IS knowledge (Preston & Karahanna, 2009).
Structural systems of knowing has two parts: ClO reporting structure and CIO formal membership
in TMT. Only the formal membership of CIO in TMT found significant (Preston & Karahanna,
2009). An explanation for such finding could be that with being a member in TMT, CIO will have
greater exposure and opportunity to engage with TMT members and exchange perspectives and
knowledge, whereas direct reporting to CEO only enables CIO to interact with CEO (Preston &
Karahanna, 2009). There are several hypothesized relationships that were not supported. The
relationships between structural systems of knowing and its impact on both CIO knowledge of
business and the use of shared language between the CIO and TMT are not significant (Preston &
Karahanna, 2009). It appears that having the CIO on TMT impacts the 1S knowledge of the top
executives but not the business knowledge of the CIO. CIO social systems of knowing were found
to have no impact (Preston & Karahanna, 2009). This is a surprising finding since it contradicts

with prior IS studies that show that informational interaction is an important mechanism that allow
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for knowledge exchange and better understanding (e.g., Lederer & Burky, 1988; Watson, 1990),
but agrees with newer studies (e.g., Smaltz et al., 2006). Experiential similarity were found to have
to enhance CIO business knowledge and shared understanding (Preston & Karahanna, 2009).
Lastly, CIO/TMT demographic similarity had an impact on the social but not the structural systems
of knowing. Over the years of CIO tenure, experiential similarity rather than demographic
similarity becomes more important in influencing the C10O structural position in the firm (Preston
& Karahanna, 2009).

The establishment of a good working relationship between the CIO and TMT can contribute to
value creation in firms through the development of IS strategic alignment (Karahanna & Preston,
2013). Social capital is used as a theoretical lens to understand the factors that facilitate such
relationship. The three dimensions of social capital are structural (e.g., CIO formal and informal
interactions with the TMT), cognitive (e.g., CIO/TMT shared language and cognitions), and
relational (e.g., TMT and CIO trusting each other) (Karahanna & Preston, 2013). CIO informal
and formal network ties effect the levels of mutual trust with other executives. This happens when
the CI10 and other TMT members engage in interactions, know more about each other, and, hence,
better assessing the reliability, honesty, and ability of each side in a concrete manner. Moreover,
group membership plays role in trust creation, according to social identity theory. The cognitive
capital dimension is the “shared cognition among members of the network as well as a shared
language that facilitate a common understanding of collective goals and can influence
organizational outcomes.” (Karahanna & Preston, 2013, p. 20). The relational social capital
dimension represents the “assets that are rooted in the relationship within the social network such
as trust.” (Karahanna & Preston, 2013, p. 21). Mutual trust between the CIO and TMT is fostered

when both parties communicate using a shared language (i.e., CIO ability to communicate 1S-
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related issues in business terms). Such shared language reduces TMT perceptions that the CIO is
trying to serve her hidden agenda and increases transparency (Karahanna & Preston, 2013).
Moreover, the perceptions that the other side has opportunistic motives is decreased when CIO
and TMT have shared cognition about the IS strategic role in the firm (Karahanna & Preston,
2013). The creation of IS strategic alignment does not directly rely on CIO structural social capital,
but on TMT trust in CIO and the development of shared cognition about the IS strategic role in the
firm. Cognitive social capital has the strongest impact on IS strategic alignment among the social
capital dimensions. CIO/TMT knowledge integration leads the creation of IS strategic alignment
(i.e., the intellectual dimension of IS alignment) (Karahanna & Preston, 2013).

Only few papers have theoretically and empirically examined the relationship between IT
governance and IT strategic alignment, even though one of the desirable outcomes of IT
governance is to align IT strategies with firm’s objectives (Wu et al., 2015). Based on the
Resource-Based view of the firm, Wu et al. (2015) posit that IT governance mechanisms enable
IT strategic alignment, which, in turn, leads to better firm performance. IT governance mechanisms
help in clarifying the responsibilities and roles of individuals included and how the authority and
accountability of IT are divided among the involved parties (Wu et al., 2015). Accordingly, these
mechanisms are similar to organizational structures that help in the establishment of shared
understanding about the IS (Wu et al., 2015). When IT steering committees include CIOs and other
business managers and executives, better alignment of IS strategies with business strategies can
occur (Bowen et al., 2007; Wu et al., 2015). In addition, CIO/CEO reporting structure allows the
CIO to get better understanding of the top executives’ vision of the firm, and the goals and
strategies of the firm, thus allowing for better business and 1S knowledge sharing (Karahanna &

Preston, 2013; Wu et al., 2015).
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2.3.2.2. IT Assimilation

IT assimilation is the success in routinizing and integrating IT into day-to-day value-chain
activities and business strategies (Armstrong & Sambamurthy, 1999). Drawing on the knowledge
—based and resource-based views of the firm (Conner & Prahalad, 1996; Grant, 1996; Spender,
1996), IT assimilation can be achieved by combining and complementing business knowledge
with IT knowledge “through a mosaic of strong intraorganizational relationships” (Armstrong &
Sambamurthy, 1999, p. 306). Hence, one critical factor that leads to better IT assimilation is the
quality of knowledge among the senior leadership in the firm (e.g., CIO and TMT) and
establishment of organizational structures that facilitate the knowledge exchange (Armstrong &
Sambamurthy, 1999).

TMT members who possess strategic IT knowledge and CIOs who possess business knowledge
can better understand each other, share ideas, and better evaluate IT-related initiatives. The
creation of organizational structures that enable knowledge combination and exchange (i.e.,
systems of knowing) are also critical for IT assimilation (Armstrong & Sambamurthy, 1999). With
these structures, unique perspectives and knowledge by the CIO and TMT can be integrated, TMT
members develop more appreciation of IT, and the CIO can become more involved in business

strategy formulation and execution (Armstrong & Sambamurthy, 1999).

2.3.2.3. Organizational Agility

IS strategic alignment can have contradicting impacts on firms. Some studies show positive
association between business-IT alignment and firm performance (e.g., Gerow et al., 2014;
Karahanna & Preston, 2013), while others show that some firms have negative or no association
due to creating rigidity traps, rendering firms strategically inflexible and slow in responding to

market change (e.g., Arvidsson et al., 2014; Palmer & Markus, 2000).
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The key to explaining the paradoxical impact of IT alignment on firm performance is to
theoretically and empirically examine how IT alignment impacts organizational agility (Liang et
al., 2017). Failure in IT alignment will result in reduced organizational agility for timely
responding to any external changes. Two more ideas are established for better understanding for
the alignment-agility relationship. First, IT alignment is not unidimensional. It has two distinctive
aspects: intellectual (i.e., alignment between IT strategy and business strategy) and social (i.e.,
mutual understanding between IT and business executives about IS role to firm’s success)
(Karahanna & Preston, 2013; Preston & Karahanna, 2009). Second, since intellectual and social
alignments have different cause, focus, and effect, each would have a different mechanism through
which they impact agility. Intellectual alignment impacts agility through organizational inertia
(Gilbert, 2005). When there is an internal and external fit, intellectual alignment can have positive
impact of firms. However, when the environment is dynamic, and changes happen, intellectual
alignment can impede firm’s agility by increasing inertia. On the other hand, social alignment (i.e.,
the shared understanding between the CIO and TMT about the IT role in the firm) influences
agility through emergent coordination (Faraj & Xiao, 2006). Shared understanding, knowledge,
and language between IT management and business executives help in creating common view
about IT role in the firm and remove barriers in communication (Liang et al., 2017). This results
in better emergent coordination of activities and collective performance via informational
mechanisms that lead to enhancements in sensing and responding to changes. Thus, IT alignment
has a dual and conflicting impact on organizational agility. Social alignment enhances agility
through improving emergent coordination between IT and business executives, while intellectual
alignment reduces agility via increasing organizational inertia toward changes in the environment

(Liang et al., 2017). Moreover, social alignment can act as moderator that mitigates the impact of
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intellectual alignment on inertia. By having top management that is well informed and mindful
about the role of IT, firms can be aware of myopic view and success trap due to past successes in
intellectual alignment, especially in dynamic environments (Liang et al., 2017).

2.3.3. CIO Organizational Impact (Stream 3)

2.3.3.1. Firm Performance

Firms that align the CIO reporting structure with their strategic position will have a superior firm
performance (Banker et al., 2011). When reporting to the appropriate C-level executive, the C1O
can lead IT initiatives that align with the strategic positioning and under the supervision of the
executive with the most knowledge. Such alignment in firm’s strategy-structure will lead to better
firm performance in comparison to those firms with misalignment. CIO-CEO reporting
misalignment might hinder the CIO efforts in guiding and executing IT initiatives (Banker et al.,
2011). For example, when a CIO reports to the CEO for a firm following a cost leadership business
strategy, the C1O might overspend of IT since she lacks the appropriate supervision for the CFO.
The relationship between CIO/CEO social capital and firm’s financial performance is mediated
through establishment of intellectual 1S strategic alignment (Karahanna & Preston, 2013). Firms
that establish intellectual IS strategic alignment are better in getting more benefits from IT
investments and tightly linking IS planning with business planning (Karahanna & Preston, 2013;
Preston & Karahanna, 2009; Wu et al., 2015). This is because firms that align IS and business
strategies, plans, and processes get better in prioritizing IT investments and directing them to the
right business needs, and, thus, creating greater business value.

CIO supply-side and demand-side leadership can influence how IT unit contributes to the firm
efficiency and/or strategic growth (Chen et al., 2010). CIO supply-side leadership is about

managing and integrating available IS, ensuring IT operations efficiency, and continuous
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incremental improvements. Such responsibilities will affect the IT unit contribution to the firm
efficiency (e.g., process improvements, operational efficiency, and cost savings) (Chen et al.,
2010). On the other hand, CIO demand-side leadership entails building IT vision, becoming a
strategic leader, forming partnerships with other business units, changing business processes
through IT, and introducing IT-related innovations. Such leadership will impact the both the IT
unit contribution to firm’s strategic growth (e.g., market share growth, and return on investment)
and firm efficiency (Chen et al., 2010). The impact of supply-side leadership on IT unit
contribution to strategic growth is indirect and goes through the demand-side leadership. This
means that to make greater organizational impact, CIOs have to mature from only leading the
exploitation of available IT competencies to the exploration of new IT opportunities and initiatives

that would result in innovation and growth (Chen et al., 2010).

2.3.3.2. Reputation

Firms try to achieve a good corporate reputation as it has several advantages. It can be a source of
sustained competitive advantage and signal of organizational legitimacy (e.g., Deephouse, 2000;
Pfarrer et al., 2010; Roberts & Dowling, 2002; Staw & Epstein, 2000; Wang, 2010). One
understudied aspect of corporate reputation is the firm’s IT capability reputation. Lim et al. (2013)
argue that the IT executive (i.e., CIO) will work to increase the firm’s IT capability reputation
(e.g., “best & brightest technology innovators”, “most effective IT users”, “best place to work in
IT”) by promoting “an image of superior IT capability to external stakeholders” (p. 59) with the
expectation that the firm (i.e., Board of Directors and TMT) will reciprocate by increasing the IT
organization internal legitimacy by rewarding and promoting the IT executive. Rewarding the IT

executive who succeeds in projecting superior IT capability reputation is seen as sign that the firm

appreciates and values such efforts (Lim et al., 2013). IT executives with greater structural power
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(position in the firm’s hierarchy) and expert power (IT-related knowledge and experience) are
more likely to promote such superior images about their firms’ IT capabilities (Lim et al., 2013).
IT executives with greater structural power in the firm are more likely to be successful in increasing
the IT budget and perusing other TMT members to support IT initiatives and vision. Those
executives with more IT-related knowledge, experience, and expertise are better in dealing with
technology uncertainty, handling complex problems, achieving firms’ goals and objectives, and
gaining competitive technological advantage (Lim et al., 2013). Such IT executives are also more
likely to attain internal legitimacy (Lim et al., 2013). A consequence of such reciprocity and
increase in organizational legitimacy is that the IT executive will likely have a longer tenure in the
firm (i.e., continuity in the IS strategic leadership) and, thus, sustainable IT capability reputation
(Lim et al., 2013). A cycle of reciprocity will be created where firms with sustainable IT capability
reputation will grant more rewards to IT executives and, hence, longer continuity in the IS strategic
leadership. IT executives with greater 1T-related expert and structural powers are more likely to
project an image of superior IT capability of the firm to external stakeholder (Lim et al., 2013).
Firms that appreciate such efforts will reciprocate by rewarding IT executives in the form of
promotion. Those firms will also have lower turnover rates compared to firms that do not
appreciate the good external IT reputation achieved and do not reward the IT executives (Lim et
al., 2013). This leads to continuity in IS strategic leadership that, in turn, results in sustainable IT
capability reputation. Firms with sustainable IT reputation will have more likelihood to promote
IT executives than firms who cannot sustain the external reputation (Lim et al., 2013).

The public sector also benefits from the C1O-related factors and their consequences. The presence
of Independent OCIOs as part of IT governance configurations is an important mechanism that

positively influences both the state’s IT department performance and state performance in general
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(Dawson et al., 2016). State CIO IT budget can also contribute in making the government smaller
(Pang et al., 2016). Building on theories such as transaction cost economics, theory of bureaucracy,
and agency theory, state CIO IT budgets and investments in statewide standardized infrastructures,
integrated enterprise systems and inter-organizational systems enable the government to digitize
and improve business processes, reduce information asymmetry and improve agencies monitoring,
and reduce coordination and transaction costs (Pang et al., 2016). All these benefit result in smaller
government size by decreasing the use of input factors (e.g., labor), improve citizens and
legislatures control over expanded spending by agencies (agents seek to maximize their
expenditures as it is an indication of authority, prestige, and power), and facilitate the privatization

of services (Pang et al., 2016).
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CHAPTER 3

THEORY DEVELOPMENT AND HYPOTHESES

This chapter theoretically develops the logic for the two hypotheses linking benefits CIO
membership in the TMT to relative firm performance. The first hypothesis argues that CIO
membership in the TMT will impact relative firm performance. The second hypothesis extends
this idea to how the relative firm performance benefits of CIO membership in the TMT are
enhanced by looking at the CIO-TMT shared domain knowledge. We elaborate on the CIO-TMT
shared domain knowledge, its dimensions, and how we will conceptualize it.

It is important to explicitly mention the two assumptions on which we build the arguments for the
positive relative performance impacts of CIO membership in the TMT. Following prior studies,
we embrace the assumption that TMT cognitive and demographic diversity is an indication of
variety that positively “broadens the cognitive and behavioral repertoire of the unit” (Harrison &
Klein, 2007, p. 1204). In this view, effective and creative decisions will be made as members of
the TMT, drawing upon different resources such as functional/education backgrounds and
experiences (Harrison & Klein, 2007). With this variety in the upper echelon, top executives will
engage in discussions and disagreements about strategic situations. They will become more aware
of the options and issues surrounding them (Miller et al., 1998). Top executives have varied
knowledge, experiences, dispositions, and biases, and, thus, may differently interpret situations
that affect their organizations’ strategies. Knowing how firms formulate and execute strategies is

essential to understanding why organizations behave and act in specific ways (Hambrick, 2007).
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Accordingly, we assume that when CIOs become official members of organizations’ TMTs, they
bring diverse knowledge, backgrounds, and experience that enrich TMTs’ cognitive and

demographic heterogeneity and, in turn, organizational outcomes.

3.1 Impact of CIO Membership on Relative Firm Performance

The advantages of CIO membership in TMT are mutually beneficial for both the CIO and
executives in the top management. First, the CIO can contribute to the upper echelon by bringing
unique cognitive resources and unique IT knowledge (Preston & Karahanna, 2009; Sobol & Klein,
2009). CIOs also can influence TMT cognitions about IS via mechanisms like the creation of
shared understanding (Johnson & Lederer, 2010; Preston & Karahanna, 2009), engagement
(Smaltz et al., 2006), and shared vision (Armstrong & Sambamurthy, 1999; Preston & Karahanna,
2009). Shared understanding is a dynamic process that entails the exchange of information and
interaction that, over time, will lead to convergence among the involved parties regarding the role
of IS (Johnson & Lederer, 2005; Liang et al., 2017; Preston & Karahanna, 2009). In addition, the
TMT will recognize the value of IS to value-chain activities and execution of the firm’s objectives
and goals, thereby enhancing the IS strategic alignment (Preston & Karahanna, 2009). Creating a
shared vision about IS role in the firm is important for creating IS strategic alignment and IS
assimilation (Armstrong & Sambamurthy, 1999; Preston & Karahanna, 2009). Second, CIOs will
have the opportunity to enhance their understanding of business and functional strategies
(Karahanna & Preston, 2013). When CEOs and CIOs have a shared understanding, CIOs will
understand their firms’ IS needs and demands, allowing for effective 1S application and
contribution (Johnson & Lederer, 2005, 2010). Effective engagement is important (Earl & Feeny,
1994; Smaltz et al., 2006) as "higher levels of engagements between CIOs and the TMT are likely

to set up the appropriate structures of communication, collaboration, and coordination that will
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help CIOs be effective in their salient organizational roles” (Smaltz et al., 2006, p. 212). Those
CIOs who are formal members of TMTs and who can develop trusting relationships with TMT
members will have the chance to develop better capabilities (e.g., better knowledge and
interpersonal skills) and be regarded as more effective CIOs (Smaltz et al., 2006). The closer the
CIO to the CEO and TMT—either by formal membership in the TMT and/or by reporting
structure—the greater the chances the CIO has for interaction and official engagement with TMT
members to effectively address challenges and opportunities related to IT (Armstrong &
Sambamurthy, 1999; Banker et al., 2011; Karahanna & Preston, 2013; Preston & Karahanna, 2009;
Smaltz et al., 2006).

Next, we develop the logic for the CIO membership in the TMT impact on firm performance. We
propose that CIO membership in the TMT will contribute to firm performance. Here, firm
performance is the financial performance that is measured using accounting-based measures such
as return on sales and return on assets. CIO membership in the TMT can have a positive impact
on the firm’s bottom-line financial metrics. When being a member in the TMT, the CIO gain
structural power and can have a holistic view of the firm problems, strategies, and opportunities
as the CIO officially engages with the CEO and executives from different functions (Armstrong
& Sambamurthy, 1999; Chen et al., 2010; Lim et al., 2013; Wu et al., 2015). Such membership
has positive consequences that ultimately lead to better firm performance for the following four
reasons.

First, CIOs in the TMT have more structural power that reflects in the CIO development of
demand-side leadership (i.e., CIO leading the exploration of new strategic opportunities and IT-
enabled innovations) and increase in the position legitimacy. With demand-side leadership, CIOs

gain capabilities that allow them to digitally transform their organizations and change business
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processes using IT-related technologies and innovations (Chen et al., 2010). Such leadership
capabilities impact the contribution of IT to the firm efficiency and the contribution of IT to
strategic growth (Chen et al., 2010). Second, CIOs present in the TMT are more likely to promote
superior images about firms’ IT capabilities to external stakeholders, such as shareholders (Lim et
al., 2013). Success in such tasks might be reflected in rewards and promotions to CIOs that, in
return, enhance CIOs standing in the firm, extend their tenure, and, hence, sustain IT capability
reputation and improve the overall firm reputation (Lim et al., 2013). Third, CIO membership in
the TMT helps in the creation of a shared understanding about IS role in the firm (Preston &
Karahanna, 2009), which is also critical for increasing organizational agility (Liang et al., 2017).
When the CIO and TMT have shared mental models about IT contribution, executives will enjoy
better emergent coordination of activities and collective performance, leading to enhancements in
sensing and responding to changes in the competitive landscape. Further, a common view of IT
contribution within the TMT can reduce the rigidity of IT alignment that impacts organizational
agility by creating organizational inertia (Liang et al., 2017). Fourth, CIO/TMT's common view
about IS strategic role also influences firm performance by establishing 1S-business strategic
alignment (Karahanna & Preston, 2013).

CIOs not only contribute to firms’ performance, but also to the firm’s future prospects. CIO
membership in the TMT contributes to the long-term value and future performance potential of
firms. First, CIOs’ membership impact firms’ strategies, IT assimilation in daily value creation
activities, IT alignment, and IT contribution (Applegate & Elam, 1992; Armstrong &
Sambamurthy, 1999; Emery, 1991; Wu et al., 2015). Organizations are increasingly investing in
ever-changing technological avenues, such as big data, advanced analytics, and cloud computing,

that could drive growth and create a competitive edge. Good management is the mechanism to
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translate these new investments and technologies into growth by embedding these technologies
across operations and functions. All these activities take time to plan and execute, and the
anticipated results are expected to be in the future. Besides, CIOs’ impact and their influence on
firms’ IT strategies and investments may take time to be reflected in the organization (Brynjolfsson
& Hitt, 1998; Weill & Olson, 1989). Second, CIOs contribute to enhancing firms’ portfolio of
intangible assets. The impact of CIO membership might not be measured directly. However, there
are many activities and aspects of organizations that the CIO might impact. One of them is the
firm’s intangible assets/value (Bharadwaj et al., 1999). Examples of which include increasing
quality, productivity, efficiency, and others.

Overall, based on extant literature, we argue that CIO membership in TMT will positively reflect
on firm performance by enhancing business value through IT assimilation, IS strategic alignment,
better IT reputation capabilities, better CIO leadership, better collaboration among top
management, and improved organizational agility. With that, we present the first hypothesis:

Hi: CIO presence in TMT will enhance firm performance.

63



3.2. CIO Business Savviness, TMT Digital Savviness, and Relative Firm Performance

Studies in the IS strategic leadership literature generally agree on the view that the C10 should be
a member of the TMT and that this membership is associated with better IT and organizational
outcomes. However, we argue further that for ClOs, who are members of the TMT, to have a
higher impact on their firms’ performance, they need to be business savvy. Moreover, such impact
amplifies as TMT executives are digitally savvy. By proposing this argument, we theorize more
about the relationship between the two dimensions of shared domain knowledge and how they
interact to result in a greater influence. First, we delineate the meaning of shared domain
knowledge and its importance to the relationship between the CIO and TMT members. Second,
we elaborate on the CIO business savviness and TMT digital savviness, which are the two
dimensions of shared domain knowledge. Lastly, we theorize on how TMT executives’ digital

savviness moderates the relationship between CIO business savviness and firm performance.

3.2.1. Shared Domain Knowledge

Shared domain knowledge is “the ability of IT and business executives, at a deep level, to
understand and be able to participate in the other’s key processes and to respect each other’s unique
contribution and challenges.” (Reich & Benbasat, 2000, p. 86). Shared domain knowledge means
that the CIO and TMT members hold overlapping or common knowledge (i.e., CIO having
business knowledge and TMT members having some IS knowledge) (Preston & Karahanna, 2009).
For one executive with business knowledge to comprehend and understand another executive with
unique technical knowledge, there should be “an underlying base of mutual knowledge” (Kearns
& Sabherwal, 2006, p. 133). Shared domain knowledge is important to facilitate the development
of shared understanding between the CIO and TMT about the strategic role of IS in the firm, affect

the use of IT for strategic and operational activities, enhance the rationality in IT decision-making
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processes, and facilitate the development of I1T-business alignment (Boynton et al., 1994; Kearns
& Sabherwal, 2006; Preston & Karahanna, 2009; Ranganathan & Sethi, 2002). When CIO and
TMT have shared domain knowledge, information asymmetries are reduced, information
processing and analysis are augmented, and information inputs to decision-making processes will
be broader. All will lead to better rationality in strategic IT decisions (Ranganathan & Sethi, 2002).
Shared domain knowledge also influences communication between business and IT executives
(Reich & Benbasat, 2000). This is important because executives with shared domain knowledge
will respect and understand each other’s contributions and trust that the other will give the best
effort (Reich & Benbasat, 2000). Most importantly, shared knowledge has been shown to influence
the development of strategic IT alignment. Shared domain knowledge facilitates the creation of
CIO-TMT shared understanding, which is the social dimension of alignment (Preston &
Karahanna, 2009). This overlap in domain knowledge helps C1Os better communicate in business
language and allows both parties to integrate knowledge better, participate in each other’s
processes, and resolve any incongruence concerning the role of IS in the firm (Preston &
Karahanna, 2009).

Prior studies identify two dimensions of shared domain knowledge: CIO business savviness and
TMT digital savviness (Chan et al., 2006; Kearns & Sabherwal, 2006; Preston & Karahanna, 2009;
Reich & Benbasat, 2000). For example, Reich and Benbasat (2000) proposed that shared domain
knowledge is composed of IT executives’ amount of business experience and business executives’
amount of IT experience. Chan et al. (2006) examined shared domain knowledge as a composition
of how well-informed IS managers about the firm’s long-term plans and key business initiatives

and how well-informed the TMT about IT.
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3.2.1.1. CIO Business Savviness

Broadly, the IT leadership literature has historically emphasized the importance of C1O business
knowledge and savviness (e.g., Applegate & Elam, 1992; Boynton et al., 1994; Feeny et al., 1992).
Business knowledge is about understanding and knowing the firm’s strategies and competitive
landscape (Smaltz et al., 2006). It is the knowledge related to organizational strategies, products
and services, the firm’s environment and contingencies, and competitors’ strengths, weaknesses,
and actions (Armstrong & Sambamurthy, 1999). CIOs should possess at least a broad business
knowledge (Applegate & Elam, 1992) to be considered effective (Smaltz et al., 2006). It is what
distinguishes IT executives from IT managers (C. S. Stephens et al., 1992). However, high levels
of business knowledge are required to increase 1S-business strategy alignment and enable
businesses with IT-related innovations (Smaltz et al., 2006). Business savviness is important
because it allows CIOs to understand their firms’ strategic priorities, sense and capture internal
and external opportunities, know when and how IT can be used strategically, and create CIO/TMT
shared language and shared understanding about the strategic IS role to the firm (Preston &

Karahanna, 2009; Smaltz et al., 2006).

2.3.1.2. TMT Digital Savviness

We define TMT Digital savviness as the IT-related knowledge and experience possessed by
members of the top management. Armstrong and Sambamurthy (1999) point out that TMT IT-
related knowledge is about understanding the firm’s IT infrastructure, the emerging technologies
and IT-enabled innovations, and the competitors’ strategic IT actions. Kearns and Sebherwal
(2006) define such savviness as the “knowledge of the value and potential of IT” (p. 135). TMT
digital savviness is important because it allows TMT members to support key IT initiatives, to

actively participate in IS planning, to assimilate IT into the business strategies and value-chain
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activities, to facilitate the development of CIO/TMT mutual understanding about the IS strategic
role, and to increase the participation of business managers in strategic IT planning (Armstrong &
Sambamurthy, 1999; Chan et al., 2006; Kearns & Sabherwal, 2006; Preston & Karahanna, 2009).
3.2.2. The Moderating Role of CIO-TMT Shared Domain Knowledge

Prior studies conceptualized shared domain knowledge as either a single construct or two
constructs representing the two dimensions separately. When studied as one construct, shared
domain knowledge includes items about CIO business savviness and TMT digital savviness (e.g.,
Chan et al., 2006; Ranganathan & Sethi, 2002). On the other hand, other studies examined each
dimension of shared domain knowledge separately (e.g., Armstrong & Sambamurthy, 1999;
Preston & Karahanna, 2009; Reich & Benbasat, 2000). One study looked at shared domain
knowledge as the interaction of the IS organization business knowledge and line organization IS
knowledge (Nelson & Cooprider, 1996). Nevertheless, shared domain knowledge was analyzed as
one construct. We add the following theoretical nuances to this body of work.

We propose that shared domain knowledge is best presented as an interaction of the two
dimensions, where TMT digital savviness acts as an amplifier to the relationship between CIO
business savviness and firm performance. This allows for richer theorizing and a better
understanding of shared domain knowledge dimensions and how they impact the firm (see Figure
3.1 below for the moderation relationship). CIOs may possess low or high business savviness,
depending on their prior education, experience, and expertise. Studies and reports indicate that
different C1Os possess different levels of business experience and knowledge (e.g., Preston et al.,
2008). At the same time, TMT members might have high or low digital savviness. This is not
surprising as executives have their domain knowledge that is crucial to perform their tasks and

responsibilities.
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Figure 3.1: The moderating impact of TMT digital savviness on the relationship between
CI10O business savviness and relative firm performance

Studies in the IS strategic leadership literature generally view that ClIOs should be members in
their firms’ TMT, and that this membership is associated with positive ClO-related, IT-related,
and organizational outcomes, such as IS strategic alignment, better CIO decision-making
authority, and better demand-side leadership (Chen et al., 2010, 2010; Karahanna & Preston, 2013;
Preston et al., 2008). However, the effectiveness of CIO membership can be weakened or enhanced
by the interaction of the shared domain knowledge dimensions. Depending on the two dimensions’
levels, the interaction will either facilitate the C1O’s work as part of the TMT or create obstacles
and hinder gaining the potential benefits promised by the CIO membership. The general logic is
the following. The effect of CIO membership on firm performance depends on CIOs being
business savvy, and that TMT digital savviness would elevate such effect. Below, We present the
justification for the moderation relationship.

Recently, the big driver of Target and Walmart’s revenue growth was the tight integration between
their online operations, store operations, and IT (Thomas, 2019). The execution of Target’s "Site

to store pick-up" strategy, for example, requires decision makers to have a good understanding of
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what to do, how to do it, and how technology enables it. Over the last few years, Target has made
several structural changes in the top management to increase the presence of executives with
experience, knowledge, and expertise in IT. Also, the CIO — currently Michael E. McNamara (EVP
& CIO) —is a member of the TMT and has a diversity of business experiences and knowledge
reflected in occupying senior managerial positions, business consulting, and membership in
different boards.

As a member of the top management, the CIO has opportunities to interact with TMT executives
and understand their objectives and needs. Hence, the CIO will be able to better direct and manage
IT resources to support business initiatives and strategies and make valuable contributions to the
firm (Armstrong & Sambamurthy, 1999; Karahanna & Preston, 2013). These benefits will be
greater when both the CIO and TMT have high shared domain knowledge. Both sides can
understand each other’s domain knowledge, share ideas, and highlight any challenges that might
face IT (Chan et al., 2006; Reich & Benbasat, 2000). With that, the CIO and TMT have a better
understanding of the strategic role of IS to the firm (Preston and Karahanna (2009) refer to this as
social alignment). When business and IT executives are socially aligned (i.e., have a high shared
understanding), they share knowledge and communicate their goals and strategies, clarifying and
understanding the strategic role of IT in supporting and driving the business (Gerow et al., 2016).
This shared understanding will result in harmony between the mission, vision, and objectives of
IT strategies and the mission, vision, and objectives of business strategies (i.e., 1T-business
intellectual alignment) (Gerow et al., 2016; Preston & Karahanna, 2009). Alignment between IT
and business is important to increase the firm’s profitability and generate a sustainable competitive
advantage. Alignment is connected to increased sales revenue, cost reduction, operational

efficiency, and customer value enhancement. When firms have IT-business alignment, they tend
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to effectively use IT resources and direct IT investment and resources to projects linked to overall
organizational objectives (Gerow et al., 2014).

Nevertheless, CIOs can also possess low business savviness. This can be problematic to ClIOs who
are increasingly expected to possess high business knowledge, especially when they are part of the
TMT. Statistics show that nearly one out of four ClOs are fired because of poor performance
(Nash, 2009). Anecdotal evidence offers several reasons for such a high percentage (e.g., Andriole,
2017; Loten, 2017; Nash, 2009). One important reason is the CIO’s lack of understanding of the
business initiatives, strategies, and competitive nature. Hence, CIOs who do not possess the proper
business knowledge might fail to harness the potential 1T-related advantages.

Firms might have TMT members who are digitally savvy. Executives who have good digital
knowledge and experience, thus, share IT-related knowledge with the CIO. With their digital
savviness, CEO, CFO, and other TMT members can build common ground with the CIO. High
TMT digital savviness can reduce information asymmetries, enhance CIO/TMT communication,
lead to better rationality in strategic IT-related decisions, and establish shared understanding
(Preston & Karahanna, 2009; Ranganathan & Sethi, 2002; Reich & Benbasat, 2000). In this case,
the CIO in the TMT circle benefits from executives who understand IT and can guide and educate
the C10 on applying IT to business-related projects and initiatives.

Accordingly, whether the CIO has low or high business savviness, TMT digital savviness will play
a positive role in increasing the CIO’s business savviness impact. The relationship between CIO
business savviness and firm performance is conditional on TMT digital savviness level, such that
the relationship is stronger when TMT digital savviness level is high and weaker when TMT digital

savviness level is low. Hence, we present the second hypothesis:
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H.: TMT digital savviness will strengthen the impact of CIO business savviness on firm

performance.
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CHAPTER 4

METHODOLOGY

This chapter discusses the research methodology. Here, we describe (1) sampling frame and
sample, (2) data collection and sources, (3) data pre-processing, and (4) dependent, independent,

moderator, and control variables.

4.1. Population, Sampling Frame, and Sample

The population of interest is the firms in the United States. The sample inclusion criteria are all
U.S. publicly traded firms with complete archival data about their financials, TMT characteristics,
and board of directors. The sampling frame for the firms is available and accessible through CRSP
and Compustat Databases. The databases contain multiple years of financial and market data for
publicly traded firms. Given the archival nature of the data to be collected, the final sample
contains firms listed in the S&P1500. Such a sample has been used in many firm-level studies
(e.g., E. H. Chang et al., 2018; Dezst & Ross, 2012; J. M. Lee et al., 2017; Shi et al., 2017). The
S&P 1500 is a U.S. stock market index that combines all stocks of S&P 400, S&P 500, and S&P
600, and is designed to offer a measure of the performance of the overall U.S. equity market to
investors (Dezs6 & Ross, 2012). Rich data about the firms in the S&P 1500 are available via
databases like Compustat, Execuomp, and RiskMetrics. In the next section, we will elaborate on
the data collection and sources.

A total of 1,146 U.S. publicly listed firms that are part of the S&P1500 are gathered, and data

about these firms are triangulated from Compustat, Execucomp, RiskMetrics, and SEC filings.
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However, not all of these firms have complete data for all variables. Table 4.1 summarizes the

definitions and operationalizations of the variables collected.
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Table 4.1 Summary of Variables

Variable Definition Measurement Source
Dependent Variable
Relative Firm Difference between a focal Difference between the | Compustat
Performance firm’s financial performance firm’s Tobin’s q and two-
and average industry financial | digit SIC code industry
performance. Tobin’s q (ATQ).
Independent Variable
CIO presence in | The presence of the CIO in the | One if CIO title or CIO- ExecuComp
T™MT firm’s TMT. related title is included in -
SEC filings
firm’s business executives’
section in SEC filings;
zero otherwise.
Control Variables
Asset Tangibility | Tangible assets over sales. Sum of total Property, Compustat
plant and equipment, total
inventories, equity
investment and advances,
and other investment and
advances. All divided by
net sales.
Capital Intensity | Funds used by a firm to The ratio of capital Compustat
acquire/upgrade physical expenditures divided by
assets, scaled by assets. total assets.
COGS The direct costs associated The ratio of cost of goods | Compustat

with producing goods.

sold to sales.




Leverage Total debt of the firm divided | The ratio of total liabilities | Compustat
by its total assets. to total assets.
Firm Size The market value of a firm. Natural log of the firm’s Compustat
market value.
Operating Cost Firm’s operating efficiency. The ratio of total operating | Compustat
costs to sales.
Organizational Firm’s excess resources used The ratio of total current Compustat
Slack for achieving innovation and assets to total current
immediate business liabilities.
requirements.
R&D Innovation | Expenses related to research & | The ratio of a firm’s Compustat
Intensity development of and firm’s research and development
goods and services scaled by to its total assets.
assets.
Market The extent to which a Herfindahl-Hirschman Compustat
Concentration relatively small number of Index = 3N, s?, where s is
firms dominate an industry. the firm’s market share in
a 2-digit SIC.
Environmental The rate and unpredictability The volatility of 2-digit Compustat
Dynamism of environmental change. SIC industry sales.
Environmental The extent to which a firm’s Growth in 2-digit SIC Compustat

Munificence

environment supports

sustained growth.

industry sales.
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To be consistent with other studies that used archival data to study TMT members and firm
performance, we exclude firms with missing data from the final sample (Germann et al., 2015;
Marcel, 2009; Nath & Mahajan, 2008). However, before this step is performed, we investigate the
sources of data missingness. This step is essential because it shows what variables are missing
many values, seeing if the missing values can be recovered by going back to the original dataset,
and understanding why such values are missing. Moreover, many missing values will decrease the
sample size used as listwise deletion is the default in the statistical analyses, and only observations
with complete data are used in the analysis. The main reason for the missingness in our sample is
how many variables in the dataset are calculated. They are based on equations (e.g., ROA is the
ratio of income over assets). If a variable has missing values from the data source, this will result
in missing values for the calculated variable. According to the data sources (e.g., Compustat,
Execucomp), if values for a variable are missing, then it is because the firm did not report these

values, for example, in 10-K or DEF 14A reports.

4.2. Data Collection and Sources

Archival data have been extensively used in the IS field for many years. Researchers can benefit
from several advantages. First, archival data are used to get quantitative, objective measures that
represent theoretical constructs (Ketchen et al., 2013) and reduce the biases associated with
perceptual measures (e.g., data collected using surveys). Second, researchers can examine the
hypothesized relationships across time and, thus, strengthen the arguments for causality (Barnes
et al., 2018). With archival data, researchers can use panel (longitudinal) data design in addition
to sophisticated econometric techniques to better argue for causality compared to cross-sectional
data design. Third, research transparency and reproducibility are higher since archival data are

accessible, and chances of deliberate misconduct are reduced (Barnes et al., 2018). Fourth,
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researchers can enjoy increased statistical power by collecting larger sample sizes, and thus,
lowering the chances of Type | and Type Il errors in hypothesis testing (Barnes et al., 2018).

WE collect and triangulate data from three archival data sources for firms. First, for the firms’
financial data, WE use CRSP and Compustat Databases. The databases contain annual and
quarterly data related to the firms’ balance sheet, income statement, and other financial and market
information. CRSP and Compustat databases draw their data from SEC filings (e.g., 10-K and 10-
Q reports). Many studies in the IS field rely on these databases to get reliable, objective financial
data about firms. For example, Lim et al. (2013) used Compustat to collect data about firms’
performance to answer the question about the importance of IT capabilities reputation impact on
firms IS leadership continuation and sustainability of IT reputation. Masli et al. (2016) collected
data from the database about firms’ characteristics such as growth, leverage, and size to test the
hypotheses about CEOs and CFOs turnover with reported IT-related deficiencies.

Second, to identify the membership of the CIO in the TMT, we use Execucomp database. This
database from Standard & Poor's contains data about the top executives in firms included in the
S&P1500 (i.e., S&P 400 MidCap, S&P 500, and S&P SmallCap 600 indexes) since 1992. The
database includes data about executives’ compensation data such as salary, stock options, bonuses,
and non-financial data such as the executive name, age, and title. This database has been utilized
several times in our field (e.g., J. Ho et al., 2017; Talmor & Wallace, 1998; Wang, 2010).

Third, we collect data related to the board of directors (e.g., corporate governance) from
RiskMetrics (formerly known as Investor Responsibility Research Center) database, which
contains data about directors’ characteristics such as title, name, age, tenure, gender, and other

data for the S&P1500 firms. Several papers in the IS field have used this database to get
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information about the board of directors and their characteristics (e.g., J. Ho et al., 2017; Pan et
al., 2018).

Since there is no dedicated database that contains structured data about CIOs and TMT business
and digital savviness, we perform the data collection manually from SEC filings (e.g., 10-K and
DEF 14A reports), executives bios websites such as LinkedIn and Bloomberg, firm’s websites
(e.g., press releases and investors relations section), and databases that contain firms historical
information such as Mergent Online and Dun & Bradstreet’s (D&B) Hoovers. Figure 4.1

summarizes the data collection procedure.
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Figure 4.1: Data Collection and Matching Procedure
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4.3. Data Pre-Processing

We utilize a lagged cross-sectional design. Proper lagging (i.e., temporal sequence) is used to
account for causal ordering. The independent variable of interest, moderator variable, and control
variables are measured in time (to = 2016), the dependent variable in time (t; = 2017) and time (t2
= 2018), and other variables (e.g., instrumental variables) in time (t.1 = 2015).

As for the data preparation, we perform the following steps. First, after collecting combining the
data using a unique key attribute for each firm (e.g., Global Company Key “GVKEY” from
CRSP/Compustat), the data are checked for errors. Second, regarding missing data and to be
consistent with other studies that used archival data to study TMT members and firm performance,
we will eliminate any firm with missing data (e.g, Germann et al., 2015; Marcel, 2009; Nath &
Mahajan, 2008) if we were not able to recover the missing value from the original source. Other
IS studies that examined firm-level phenomena and used the same data sources also followed the
same approach (e.g., Bardhan et al., 2013; Y. B. Chang & Gurbaxani, 2012; Dewan & Ren, 2011).
Third, we perform data diagnostics to check for outliers, generate descriptive statistics, look at the

shape of variables distributions, and check for multicollinearity.

4.4. Dependent, Independent, Moderator, and Control Variables

4.4.1 Dependent Variable

We define firm performance as the difference between a focal firm’s financial performance and
average industry financial performance (i.e., relative firm performance or A firm performance).
Thus, the point of reference is the financial comparison with the focal firm’s industry (Fiegenbaum
& Thomas 1988; Han et al. 2017). This definition is similar to relative firm performance measures
used in different IS studies based on primary data (e.g., Rai et al., 2006; Wu et al., 2015). Here,

relative refers to the comparison of the focal firm performance against competitors’ average
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performance. How the firm performs among its peers is an essential indicator of the relative
position among a cohort of rivals. Relative performance influences organizational decision making
rather than absolute performance (Han et al., 2017). Utilizing this measure, we look at how CIOs’
presence to the TMT can affect firms® financial performance relative to their industries. This
measure is also an indication of the relative competitive position of the focal firm. Also, it allows
for better capturing of an industry’s competitive dynamics.

The logic of this type of performance measure is rooted in the Red Queen perspective. In contexts
where red queen competition is present, organizations that survive the history of competition
become stronger competitors. As for weaker competitors, either they learn and adapt, or they fail.
In this competitive race, running fast is not enough. According to the red queen perspective, focal
organizations’ actions, rivals’ actions, and speed matter (Derfus et al., 2008) and strongly affect
growth, founding, and failure (Barnett & McKendrick, 2004). An example of firms’ actions from
an IT perspective would be exploiting innovations such as merging technologies (e.g., 10T and
additive manufacturing) that could disturb the landscape of competition and intensify the red queen
effect (Tiwana, 2014).

The red queen effect is an incremental and self-reinforcing process where a focal organization’s
solution becomes its rival’s problems (Barnett & McKendrick, 2004). As satisfaction level drops
and aspiration level goes up, an organization engages in problemistic search due to scarcity and
constraint in actions. When the organization’s performance is restored, it becomes stronger. In
turn, other rivals will engage in problemistic search as their relative performance decrease. The
cycle repeats, and over time through selection and learning, organizations become adapted to their
context and become better in exploitation (Barnett & Pontikes, 2008). Put succinctly: "Each firm

is forced by the others in the industry to participate in continuous and escalating actions and
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development that are such that all the firms end up racing as fast as they can just to stand still
relative to competitors.” (Derfus et al., 2008, p. 61). Organizational learning (March, 1991) and
natural selection are mechanisms through which the red queen evolution happens (Barnett &
McKendrick, 2004; Barnett & Pontikes, 2008). Organizations satisfice when it comes to making
decisions (e.g., responding to competition in the marketplace). When performance falls below an
aspiration level, organizations engage in a problemistic search for alternatives until reaching a
satisfactory level. Moreover, as competition builds up, those organizations that are less fit are
selected out. Over time, organizations that survive a history of competition in their contexts have

higher levels of fit.

We operationalize the dependent variable as the difference between the firm’s Tobin’s g and the
two-digit SIC code industry Tobin’s g (relative TQ or A Tobin’s (). Tobin’s g was introduced by
James Tobin (Tobin, 1969, 1978) to predict a firm’s future investments, and also as a measure of
firm performance and an indicator of a firm’s intangible value (Bharadwaj et al., 1999). Different
IS studies have used Tobin’s q to measure the impact of IT contribution to firms (e.g., Bharadwaj
et al., 1999; Kohli et al., 2012). Tobin’s g overcomes some of the limitations of the backward-
looking accounting measures such as ROA and ROS (Karahanna & Preston, 2013; Kohli et al.,
2012; Li & Ye, 1999). The formula for calculating Tobin’s ¢ is the following (Bharadwaj et al.,
1999):

MVE + PS + DEBT
TA

Tobin's g =

Where:

MVE: is the closing price of shares at the end of the financial year multiplied by the number of
common shares outstanding

PS: is the liquidating value of the firm's outstanding preferred stock.

DEBT: is the sum of current liabilities, the book value of inventories, and long-term debt minus
current assets.

TA: is the book value of total assets.
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We suggest that this is a strong conceptualization of firm performance for the following reasons.
CIO presence contributes to the long-term value and performance of firms. It has been shown from
the CIO literature that CIOs impact firms’ strategies, IT assimilation in daily activities and supply
chain, IT alignment, and IT contribution in general. Organizations are increasingly investing in
ever-changing technological avenues, such as big data and advanced analytics, and cloud
computing, that could drive growth and competitive edge. Translating these new investments and
technologies into growth is mediated by proper management that would embed these technologies
across operations and functions. With CIOs in the C-suite, they can become more familiar with
their organizations’ opportunities and needs and gain a better business perspective (Applegate &
Elam, 1992; D. Preston, 2004). This familiarity allows CIOs to better assimilate technologies into
their organizations (Armstrong & Sambamurthy, 1999; Emery, 1991). All these activities take time
to plan and execute, and the anticipated results are expected to be in the future and not at present.
Thus, the impact of C1Os and their influence on firms’ IT strategies and investments may take time
to be reflected in the organization. Moreover, CIOs contribute to firms’ intangible assets. The
impact of CIO presence might not be measured directly. However, there are many activities and
aspects of organizations that the CIO might impact. One of these aspects is the firm’s intangible

assets/value, such as increasing quality, productivity, efficiency, etc.

4.4.2 Independent Variable

The independent variable of interest (CIO membership in the TMT) is measured as a dichotomous
variable (1 if the CIO is present in the TMT for year to; O otherwise). The same operationalization
has been used to study other executives in the TMT (e.g., Nath & Mahajan (2008) and Germann
et al. (2015) for CMO; Marcel (2009) for COO; and Menz & Scheef (2014) for the CSO). The title

“Chief Information Officer” is used broadly in this study since such a title is not always used in
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all firms. Other titles used to represent the most senior IT executive/manager in the firm includes
Director of IT, MIS Manager, VP of Technology, and more. To be consistent with other studies in
the IS leadership literature (e.g., Banker et al., 2011; Chatterjee et al., 2001; Chen et al., 2010; Lim
et al., 2013), we will use the term CIO to represent the most senior IT executive in firms
(Karahanna & Preston, 2013). We conclude that a CIO is part of the TMT if the title (or similar
ones) is available under the section “Executive Officers” in different SEC filings and ExecuComp
database.

4.4.3 Moderator Variables

We measure CIO business savviness and TMT digital savviness using several proxy measures.
CIO business savviness can be composed of CIO business-related experience, CIO business-
related education, C10 board experience, and CIO practical experience. TMT digital savviness can
be composed of TMT IT-related experience, TMT IT-related education, and TMT IT industrial

experience. Table 4.2 and 4.3 show summaries of these proxy measures.
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Table 4.2: Proxy Measures of CIO Business Savviness

Variable Construct Definition Measurement
CIO . . Indicator variable:
CIO_EX managerial V\éziitigigthe CIO held managerial/functional {1, if held at least one position
experience P ' 0, otherwise
CI0 business Whether the CIO has: business-related Indicator variable:
CIO_EDU . academic degrees (e.g., BBA, MBA), and/or 1, if at least has a degree and/or certification
- education i e :
certifications (e.g., PMP, six sigma). 0, otherwise
. . . . . Indicator variable:
ClO PE CIO practlcal _E)_(per_lence in business-related projects and {1, if at least has one project experience
- experience initiatives. :
0, otherwise
. . Indicator variable:
CIO board Whether the CI1O has membership as a director ) .
CIO_Board membership |in firms’ boards. {1, if held at least one membership

0, otherwise
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Table 4.3: Proxy Measures of TMT Digital Savviness

Variable Construct Definition Measurement
Whether TMT executives have The sum of TMT executives with experience. For
TMT IT . : . . : :
TMT_EX emplovment functional/managerial experience in IT or IT- | example, if two executives each have
ploy related positions (e.g., CIO, VP of IT). experiences, then TMT_EX = 2.
TMT IT . . . . . - .
. . TMT executives have prior experience inan IT | The sum of TMT executives with industrial
TMT_IE industrial . . .
- . firm (e.g., Microsoft, Dell). experience.
experience
TMT IT Whether TMT executives have IT-related
TMT_EDU education academic degrees (IS, CS, EE), or certification | The sum of TMT executives with IT education.

(e.g., CSM, CISSP).
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We create aggregate measures for CIO business savviness and TMT digital savviness from these
proxies.

CIO business savviness is measured as a binary variable that equals to one when at least one of
the business savviness proxies is equal to one.

TMT digital savviness is a continuous variable. First, we create a digital savviness binary variable
for each executive in the TMT. It equals one when the executive has at least one of the digital
savviness proxy measures equal to one. Then, we sum the individual executives TMT savviness

and then divide by the TMT size.

It is hard to find representative, accurate proxies of the constructs as the archival data were
collected for reasons other than what is intended in this research (Ketchen et al., 2013; Payne et
al., 2003). We argue that the way we measure both CIO and TMT savviness is the best given the
limitations of archival data and proxy measures. For CIO proxies, it is hard to assume that the
proxy measures have similar weights and importance given their binary nature. For example, a
CIO with years of business-related experience will be coded as one in business savviness. Another
CIO who has business-related education will also be coded as one in business savviness. Can we
assume that both ClOs have equivalent business savviness? The short answer is no. It is not
possible to posit the weight of each proxy and compare it with the others. Moreover, if we sum the
proxies of ClO business savviness to create a categorical variable, we cannot tell if the increase is
equal. The measure would look ordinal, but assuming a natural ranking would be problematic and
would require certain unrealistic assumptions. Accordingly, using a categorical C1O measure (e.g.,
with levels 0, 1, 2, 3, 4) would probably result in many issues. Thus, for the binary CIO business

savviness measure, the interpretation of one in business savviness is that the CIO has business
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savviness. However, some CIOs would be better than others, but we cannot distinguish who is
better given the aforementioned limitations.

To increase confidence in these measures, we perform the following steps. First, by using multiple
proxies, we try to capture business and digital savviness from archival data as much as we can.
Each proxy aims to collect information, such as experience and education, that would suggest how
knowledgeable an executive is either digitally for the TMT or business-wise for the C10. We relied
on prior studies to either directly borrow measures of savviness [e.g., for CIO business savviness,
we looked at Lim et al. (2013) and Reich and Benbasat (2000), and for TMT digital savviness we
used measures from Benaroch & Chernobai (2017) and Masli et al. (2016)], or indirectly by
finding measures that reflect the savviness items collected via primary data sources [e.g.,
Armstrong & Sambamurthy (1999) and Preston & Karahanna (2009)].

Second, the coding of these proxies was done manually by one person. To check the reliability of
the coding, we use Interrater Reliability (IRR) to assess the consistency of the categorization and
coding of CIO business savviness and TMT digital savviness from secondary text sources, and to
justify the aggregation of lower-level data (LeBreton & Senter, 2008). Interrater Reliability (IRR)
is defined as the “degree of agreement of correlation between the ratings of codings of two
independent raters or observers of the same phenomenon” (Trochim et al., 2015, p. 212). We
selected two independent coders to perform the coding on a randomly selected set of observations.
The two coders were provided an online training session to explain the purpose of the study,
demonstrate the coding procedure, and discuss any issues in the coding procedure. Besides, we
provided coding instructions document to facilitate the coding task. The agreement between the
researcher and the coders is calculated using Fleiss’ kappa (similar to Cohen’s kappa but for two

raters and more). The results show high and good interrater reliability. For the CIO business
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savviness, Fleiss’ kappa is 0.76 (p-value < 0.000), and for TMT digital savviness, the kappa is 0.83
(p-value < 0.000).

4.4.4 Control Variables

We control for other variables used in prior research (e.g., Banker et al., 2011; Bharadwaj et al.,
1999; Khallaf & Skantz, 2011; Nath & Mahajan, 2008; Pan et al., 2018). We include control
variables that are used to explain variations in firm performance. These control variables include
Firm-level variables and Industry-level variables. We control for firm-level variables, which
include firm-specific characteristics that have been utilized in extant studies and are considered
key factors influencing firm performance. These variables are typically found in many studies on
the top management team (e.g., Dezsé et al., 2016; Dezs6 & Ross, 2012; Fu et al., 2020; Kanashiro
& Rivera, 2019). We also control for industry-level variables as the characteristics of an industry
(e.g., structure, competitive dynamics, concentration) influence firms and their performance in the
industry (Bharadwaj et al., 1999; Hansen & Wernerfelt, 1989).

We control for several firm characteristics that are associated with firm performance. Asset
tangibility is one of the main determinants of firm performance. It is related to the tangible
resources a firm has and linked to different performance aspects such as market power, economies
of scale, organizational structure, and others (Mosakowski, 1991). Capital intensity is related to
the amount of capital needed to generate sales. It is linked to firm performance (Capon et al., 1990;
Russo & Fouts, 1997). Firms in the oil and gas industry, for example, are characterized by high
capital intensity and investment (Clews, 2016). The cost of goods sold (COGS) relates to the firm’s
expenses to produce goods and services. It is an accounting-based measure of the costs of the
firm’s operations (Zhu & Kraemer, 2002). It has been used as both a control variable in previous

ClO-related studies (e.g., Khallaf & Skantz, 2011) and used as a proxy for performance in other
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studies (e.g., Aral & Weill, 2007). Leverage is about using debt to finance projects or investments
to increase return. It is a financial constraint that either impedes or facilitates firm innovation and
performance (Becker-Blease, 2011). Larger firms may have greater performance than medium or
small size firms due to differences in capabilities and resources, scale effects, and market power
(Dean et al., 1998; Lahiri & Narayanan, 2013). Since the sample includes firms with different
market capitalizations, we control for Firm size in our analysis. To control for the operating
efficiency of a firm, we include Operating costs in the analysis. Firms enjoy high operating
efficiency and better performance if they have low total operating costs to sales ratio (Moatti et
al., 2015). Organizational slack represents the excess resources a firm possesses, allowing firms
to identify, experiment, and pursue new opportunities (lyer & Miller, 2008) and adapt to external
and internal pressures and environmental changes (Wan & Yiu, 2009). It is linked to firm
performance “because it can buffer a firm’s technical core from environmental upheavals” or
“allow it to pursue risky strategies.” (Wan & Yiu, 2009, p. 794). R&D innovation represents an
important type of intangible assets (Bharadwaj et al., 1999). Controlling for this variable corrects
for any overstatement for firms with high intangible assets (Amit & Wernerfelt, 1990).

Also, we control for two types of industry characteristics: market concentration and environmental
uncertainty. With Market concentration, we control for the level of competitive uncertainty in an
industry (Benaroch & Chernobai, 2017). High market concentration means that a few firms
dominate the industry, and low concentration indicates that the industry has more rivalry among
firms (Nath & Mahajan, 2008). For environmental uncertainty, we control for both environmental
dynamism and environmental munificence (Sabherwal et al., 2019). Environmental dynamism is
about the rate of instability and unpredictability of change in the firm’s environment (Newkirk &

Lederer, 2006). A highly dynamic environment influences firm performance by increasing the
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challenges in adopting new tactics and strategies and sustaining competitive advantages
(Sabherwal et al., 2019). On the other hand, Environmental munificence is related to how the
environment supports firms’ sustained growth (Sabherwal et al., 2019; Wade & Hulland, 2004).
Mature or shrinking environments have low degrees of munificence. Under such an environment,
firms suffer from high competition levels, affecting organizational goal attainment and survival
and leading firms to focus more on increasing internal efficiencies to maintain profits (Sabherwal

et al., 2019; Wade & Hulland, 2004).
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CHAPTER 5
ANALYSIS AND RESULTS

This chapter shows the results of hypotheses testing. In the first part, we show the results for the
first hypothesis about the relationship between the CIO presence in the TMT. We start by
discussing the analytical procedure and the rationale for the econometric models’ selection. Then
we show diagnostics and preliminary analyses to the data collected. Next, we demonstrate the
results for the main analyses. Finally, we show the results of the different sensitivity analyses and
robustness checks.

The second part of this chapter shows the results for the second hypothesis about the moderation
relationship. First, we show the interaction test results, followed by split sample analysis, and then
interaction probing the plotting. Next, we perform several robustness checks to observe the

consistency of the main analyses results.

5.1 Hypothesis (1): CIO Presence in TMT

5.1.1 Analytical Procedures

Figure 5.1 summarizes the analysis plan for hypothesis one. The independent variable of interest
(CIO presence in the TMT) is binary, and the dependent variable is continuous. Therefore, we will
start by using OLS regression as a base model to test the first hypothesis. OLS regression results
are consistent and efficient (Kennedy, 2008) if all assumptions are satisfied. However, we suspect

that there is a self-selection bias, leading to the violation of the OLS assumptions.
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Figure 5.1 Summary of Hypothesis 1 Analyses

— Descriptive statistics

— Correlation matrix
Diagnostics & preliminary analyses
— Regression assumptions check & Multicollinearity

— Missing data & source for missingness

— OLS Regression

[ Hypothesis (1) Main analyses ]7_, Linear regression with endogenous treatment effects (Wooldridge)

— Two-stage treatment effects model

— Alternative dependent variable measures

[Hypothesis (1) Sensitivity analyses & ’ —' Combinations of instrumental variables

robustness checks . . . .
— Outliers & influential observations

—— Lead dependent variables (t=2018)

Firms self-select to have (or not have) CIOs in their TMT. In reality, the decision to include the
CIO in the executive C-suite is a rational choice that depends on a variety of firm-specific
structural, strategic, environmental, and TMT and board-related factors (Menz, 2012; Nath &
Mahajan, 2008). Such a decision is not random, but "rather endogenous to [its] expected
performance implications” (Bascle, 2008, p. 286), which makes the presence of the CIO in TMT
endogenous in nature. Failing to account for endogeneity means that studies implicitly assume that
firms® choice of including CIOs in the TMT is random. More technically, in the self-selection
issue, the treatment of interest becomes endogenous. Following (Wooldridge, 2010), we use the
term "treatment™ in its very broad meaning. The work on self-selection is based on Heckman’s
(1974) work on sample-selection (Clougherty et al., 2016). The treatment is endogenous because

it is not randomly assigned. Participants/agents endogenously choose to be part of either the
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treatment or the control group (i.e., choices are not random, but selected by observational agents,
such as firms choosing whether to enter a new market niche or engage in a merger decision).
Following the same logic, firms’ presence of CIOs in their TMT is a purposeful strategic choice
based on observable firm-related conditions and factors (e.g., capabilities, industry, competition,
among others) and unobservable factors.

Using the OLS to estimate a model with an endogenous treatment would lead to inconsistent
estimates (Clougherty et al., 2016). Instrumental variable (IV) estimation techniques can be
employed to solve this issue (Clougherty et al., 2016; Wooldridge, 2010). So, "By using the
prediction from the selection model instead of the true values of the endogenous treatment, the
error term is cleaned of the variability due to self-selection and this allows a consistent estimate of
the treatment effect.” (Clougherty et al., 2016, p. 296).

One 1V estimation model is the two-stage least squares (2SLS) with approximating the estimation
of the binary treatment using a linear probability model (Clougherty et al. 2015; Wooldridge 2016).
However, this technique suffers from several disadvantages due to the binary nature of the
treatment (Clougherty et al., 2016; Wooldridge, 2015). Plus, the performance of this model under
weak instruments is inferior to other 1V estimations models (Clougherty et al., 2016).
Wooldridge (2010) demonstrates a procedure that corrects for the endogeneity of a treatment
variable (i.e., linear regression with endogenous treatment effects model). The procedure involves
two steps. In the first step, we regress the binary treatment on the instruments and control variables
using a Probit model. From this model, we get the fitted probabilities (i.e., propensity). Next, in
the second stage, we run a single-equation IV regression, with the fitted probabilities as the

instrument for the endogenous treatment (Wooldridge, 2010).
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Another recommended type of IV estimation, given the binary nature of the endogenous variable
and its superior performance, is the Endogenous treatment-regression model (command etregress
with the two-stage option in Stata). Thus, to correct for the endogeneity of the CIO presence in the
TMT, we will use the Two-stage treatment effects model with the two-step consistent estimator
(J. J. Heckman, 1976; Maddala, 1983; Shaver, 1998). The model estimates the average treatment
(program) effect when the linear regression model includes an endogenous binary variable (i.e.,
treatment). The estimation technique has two steps. The first step uses a Probit model to estimate
the endogenous treatment equation, where the endogenous binary treatment is the outcome, and
the instrumental variables are the regressors.
Pr(t; = 1|lw;) = ®(w;y)
Where:

t;: binary-treatment variable.
w;: covariates used to assign the treatment.

The second step is the regression equation estimated using the OLS estimation model. Relative
firm performance is the dependent variable, and the regressors are the covariates, the treatment,

and the hazard (4).

The estimation of the endogenous treatment gives the average treatment effect (ATE), which is
"the average difference of the potential outcome of the treated group as compared to the potential
outcome of the group that has not been treated.” (Clougherty et al., 2016, p. 296).

5.1.2 Instrumental Variables

For both the Linear regression with endogenous treatment effects and Two-stage treatment effects
models, it is imperative to choose the appropriate instrumental variable (V) to produce a CIO

estimator that is consistent and efficient (Bascle, 2008). Accordingly, a good 1V is required to
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fulfill two critical conditions: instrument relevance and exclusion restriction (Bascle, 2008;
Germann et al., 2015; Wooldridge, 2015). We choose and build the case for instrumental variables
based on the Institutional perspective, the Red Queen perspective, Agency theory, and Upper
echelon theory.

We define CIO prevalence as the number of peer firms with a ClIO present in the TMT and operate
in the same primary two-digit SIC code as the focal firm. Both the focal firm and peer firms face
the same environmental conditions and have the same expectations. From an institutional theory
perspective (DiMaggio & Powell, 1983), firms may imitate their peer firms in the same industry
concerning having similar executives at the C-suite level (Fu et al., 2020). Also, from a Red Queen
competition perspective, when a firm in an industry faces a strategic choice to improve in the face
of the competition (e.g., have a CIO in TMT), this move becomes the focal firm’s problem
(Barnett, 2008). Thus, the focal firm triggers actions to improve and adapt in the face of the new
changes in the competition. Moreover, we argue that CIO prevalence is uncorrelated with any
omitted variables that would impact relative firm performance (Germann et al., 2015). Omitted
variables that would influence a firm’s relative performance are accounted for in the error term in
the second equation of the IV estimation technique. Firm-level variables such as firm culture and
processes are examples of these omitted variables. Theoretically, these variables are uncorrelated
with CIO prevalence for the following reason. Peer firms would face difficulties in assessing and
imitating the focal firm’s cultures and processes or would have difficulties in acting on them
strategically. This is because culture and processes are rooted in the fabric of the firms and are
hard to quantify even for focal firms themselves (Germann et al., 2015; Granovetter, 1985; Grewal

& Slotegraaf, 2007).
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We also include three corporate governance characteristics as instruments influencing the presence
of the CIO to the TMT. These characteristics are Board independence, Board age, and Board size.
The firm’s board members help provide oversight over and advise the top management and ensure
that their actions align with the stakeholders’ interests (Coles et al., 2008; Pan et al., 2018). An
essential part of corporate governance is IT governance. Effective governance of IT leads to better
IT use and generate more value from IT investments. CIOs are essential for achieving such
governance (Wu et al., 2015). Board age is the average age of the firm’s board members. In
previous studies, age is considered a proxy for openness to change and risk-taking (Kunisch et al.,
2017). Younger boards could be more open to strategic changes and embrace new technologies.
Thus, firms with a relatively younger board are more likely to have the CIO in the TMT. Board
independence is the ratio of outside directors to the total number of the board (Karake, 1995; Pan
et al., 2018). The board is a mechanism for control, aiming to maximize the shareholders’ benefits
and reduce the chances of interest deviance and opportunism by inside directors (Pan et al., 2018).
The higher the number of outside directors on the board, the higher the need for an informational
agent (i.e., CIO) who is responsible for building information systems that provide relevant and
timely information for outside directors since they are not directly involved in the firm’s routine
and internal operations (Karake, 1995). Board size is the total number of the firm’s board members.
When organizational complexity increases, the CEO and TMT need greater advice and provision
from a bigger board (Coles et al., 2008). IT investment, IT governance, and digital transformation
are complicated endeavors. These IT projects are high in uncertainty and require considerable
changes in the firm. We argue that the bigger the board size, the more likely the firm to have an
agent of information in the TMT who would be responsible for managing the new digital projects

and advising the board about the firm’s IT-related complexity.
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TMT characteristics could also play an influential role in having CIOs in the top management
team. Here, we look at TMT age and CEO tenure, as age and tenure are factors that can hinder or
facilitate strategic changes (Kunisch et al., 2017). Both variables are based on the upper-echelon
theory thinking (Hambrick & Mason, 1984). Regarding TMT age, compared to older executives,
younger executives tend to be more willing to try new practices and are less conservative
(Hambrick & Mason, 1984; Shi et al., 2017). For example, younger executives are more open to
embracing digital technologies (Kunisch et al., 2020). Old managers, in general, are risk-averse
and resist pursuing new strategies and changing the structure of the TMT (Karake, 1995). Thus,
we argue that the older the TMT age, the less likely the firm will have a CI1O in the TMT. CEO
tenure is associated with the top management team’s restructuring, such as changes in the
composition of the top team, turnovers, and appointment of new types of executives (Zorn, 2004).
The more the CEO’s organizational tenure, the more he/she would attempt to maintain the status
quo and, hence, resist strategic changes (Wiersema & Bantel, 1992), such as the creation of a CIO

position (Karake, 1995) or even the presence of the CIO in the TMT.

5.1.3 Hypothesis (1) Results

The sample firms operate in a variety of industries. The majority of the firms fall under
Manufacturing (39%), Finance and real estate (22%), and Services (12.5%). Around 328 (28.6%)
firms have CIOs in their TMTs. The highest percentages of CIO presence are found in
Manufacturing (38%), Finance and real estate (20%), and Services (15%).

Table 5.1 shows the descriptive statistics and pairwise correlations between the variables. Around
29 percent of firms in 2016 in the sample have CIOs present in their TMT. The variable of interest
"CIO presence in TMT" has a negative but week correlation with dependent variable A Tobin’s q

(i.e., relative firm performance) and significant positive correlations with Leverage, Firm size, and
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R&D innovation. There are some high correlations between some variables. The correlation
between Operating cost and COGS is around 0.73, and the correlation between Tobin’s g and R&D
innovation is around 0.41. We check the variance inflation factor (VIF) for multicollinearity. None
of the VIFs are above 3.25, hence suggesting the absence of the multicollinearity issue. By looking
at the different descriptive statistics and correlations and using several pre-estimation diagnostics,
we tried to establish the face validity of the sample and measures that we have collected and

constructed.
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Table 5.1: Descriptive Statistics and Correlation Coefficients

Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13
1 ATobin’sq 0.42 1.51
2 Asset Tangibility 1.64 312 -0.11 1
3 Capital Intensity 0.04 0.04 0.07 -0.09 1
4 COGS 0.58 025 -0.13 -0.17 024 1
5 Leverage 0.60 0.25 -0.03 0.17 -0.05 -0.02 1
6 Firm Size 8.46 153 0.16 0.05 -0.01 -0.13 0.24 1
7 Operating Cost 0.79 0.18 -0.04 -0.36 0.20 0.73 -0.15 -0.28 1
8 Organizational Slack 2.27 201 011 -009 -011 -0.08 -047 -025 0.04 1
9 R&D Innovation 0.02 0.04 0.32 -0.19 -006 -022 -023 -001 014 0.22 1
10 Market Concentration (HHI) 740.62 825.12 0.00 -0.22  0.19 0.22 -0.01 -004 023 -009 -0.14 1
11 Environmental Dynamism 1.01 0.01 -0.06 0.13 0.25 0.24 0.03 0.01 0.17 -0.11 -0.18 0.14 1
12 Environmental Munificence 1.01 0.06 0.04 -0.02 -0.15 0.01 -0.13  -0.09 0.00 0.01 0.02 0.10 -0.37 1
13 CIO Presence to TMT 0.29 045 -0.01 -0.07 0.01 -0.03 0.11 012 0.01 -0.03 007 0.05 -0.04 -0.04 1

* The absolute values of correlations of 0.07 and larger are significant at 0.05 level for two-tailed tests.
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Table 5.2 presents the results of the hierarchical OLS regression model. Model (1) shows the firm-
level variables as the explanatory variables. In model (2), industry-level variables are added to the
model. In model (3), the variable CIO presence in the TMT (CIO) was added to the model. The F-
test for comparing nested models show that model (1) and (2) are not different (F(3, 852) = 1.76;
p = 0.14). On the other hand, there is a significant difference in the F-value between model (2) and
(3) (F(1, 851) =7.48; p =0.007), indicating that the addition of the variable CIO presence in TMT
adds to explanation of the dependent variable A Tobin’s g and improves the model fit.

The coefficient of the CIO presence in the TMT variable is negatively significant (8 = -0.31; p <
0.01). The results indicate that, on average, firms with CIOs present in their TMT will have their
relative market value negatively impacted. Thus, hypothesis 1, which states that the presence of
the CI10O in TMT will positively impact relative firm performance, is not supported when using the

OLS regression model.
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Table 5.2: OLS Regression Model with DV = A Tobin’s g

Variables Model (1) Model (2) Model (3)
Asset Tangibility -0.21%** -0.28*** -0.28***
(0.046) (0.061) (0.061)
Capital Intensity 6.87*** 6.95*** 7.05***
(1.56) (1.64) (1.62)
COGS -0.61 -0.68 -0.69
(0.76) (0.78) (0.77)
Leverage 0.78 0.79 0.82
(0.70) (0.71) (0.71)
Firm Size 0.23*** 0.22%** 0.24***
(0.034) (0.034) (0.034)
Operating Cost 0.16 0.037 0.074
(0.58) (0.58) (0.58)
Organizational Slack 0.099* 0.10* 0.10*
(0.044) (0.045) (0.045)
R&D Innovation Intensity 9.79** 10.2** 10.5**
(3.77) (3.83) (3.83)
Market Concentration (HHI) 0.000059 0.000068
(0.000040) (0.000041)
Environmental Dynamism 9.61** 9.30**
(3.11) (3.12)
Environmental Munificence -0.15 -0.15
(0.74) (0.74)
ClO -0.31**
(0.11)
Constant -1.98*** -11.4%** -11.2%**
(0.59) (3.26) (3.30)
Observations 864 864 864
R? 0.188 0.193 0.200
R2-adjusted 0.180 0.183 0.189
F-statistic 12.52 9.98 9.36

*** p<0.001, ** p<0.01, * p<0.05

Robust standard errors in parentheses.
The dependent variable is measured in the year 2017, and the independent
and control variables are measured in the year 2016.
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Table 5.3 presents the results for Woolridge’s procedure (Linear regression with endogenous
treatment effects). The first stage is a Probit model that estimates the CIO presence in TMT
variable and uses the instruments and control variables (i.e., firm-level and industry-level
variables) as predictors. From this stage, we get the fitted probabilities. The obtained fitted
probabilities become the instrument for the CIO variable in the second stage (i.e., 2SLS). The
results show that the CIO variables in negative and significant (8 = -2.01; p < 0.01) and bigger in
magnitude compared to the CIO variable in the OLS model. Accordingly, the first hypothesis is
also not supported.

Table 5.4 demonstrates the results for the Two-stage treatment effects model, which is the main
analysis for correcting for the endogeneity problem. The first stage is a Probit model that estimates
the CIO presence in TMT variable and uses the instruments as predictors. Only CIO prevalence,
Board age, Board independence, and Board size are significant. Firms operating in industries with
high CIO in TMT prevalence are more likely to have CIOs in their TMT. The higher the proportion
of independent directors on the board and the larger the board size, the greater the chances of
having the CIO present in the TMT. This reflects the need for having a CIO — who is the
information agent in the firm — to be close to the circle of strategic decision making to inform the
board better and enhance IT governance. On the other hand, board age is negatively related to the
likelihood of having a CIO in the TMT. Age is a proxy for openness to change and risk-taking.
Older boards might be stuck with old managerial practices and do not see IT as a strategic and
transformational component to the firm. However, TMT age and CEO tenure are nonsignificant.
In the second stage, an OLS model is estimated with the hazard (1) added to the estimation of the
model, in addition to the CIO and control variable. The hazard ()) is calculated from the estimates

of the Probit model. The coefficient of the CIO variable is negative and significant (8 = -1.91; p <
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0.01). The magnitude is somehow smaller than that of the CIO variable in Wooldridge’s procedure,
yet still much bigger, in absolute value, than the coefficient of the CIO in the OLS model. These
results confirm the previous two models’ results.

The Two-stage treatment effects model provides additional important information about the CIO
presence in TMT, which is reflected in the lambda (1). Here, we can interpret lambda as the over-
presence of the CIO to the TMT. The coefficient of lambda is positive and significant (8 = 0.99;
p < 0.05). Hence, the probability of relative performance for firms that choose to have a CIO
present in the TMT - when they should have not (i.e., over-presence) - is higher than all firms had
they not chosen to have a CIO present in the TMT. In other words, firms that self-select to have a
CIO present in the TMT will still be rewarded in terms of market reaction and relative long-term
valuation of the firm among competitors. The market sees some potential value from such an

presence.
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Table 5.3: Linear Regression with Endogenous Treatment Effects Model

Variables First stage (Probit)  Second stage (2SLS)

DV =CIO DV = A Tobin’s q
Asset Tangibility -0.071 -0.32*%**
(0.069) (0.071)
Capital Intensity 1.59 7.43%**
(1.28) (1.75)
COGS -0.28 -0.80
(0.33) (0.77)
Leverage 0.25 1.02
(0.22) (0.77)
Firm Size 0.077* 0.31***
(0.037) (0.047)
Operating Cost 0.55 0.29
(0.45) (0.66)
Organizational Slack 0.022 0.11*
(0.025) (0.049)
R&D Innovation Intensity 2.16 11.7**
(1.15) (3.61)
Market Concentration (HHI) 0.000081 0.00012*
(0.000056) (0.000055)
Environmental Dynamism 0.19 7.50
(5.18) (4.17)
Environmental Munificence 0.29 -0.28
(0.90) (0.91)
CIO Prevalence 0.89*
(0.42)
Board Age -0.029*
(0.015)
Board Independence 0.79
(0.46)
Board Size 0.066*
(0.026)
TMT Age 0.017
(0.014)
CEO Tenure -0.0090
(0.0067)
CIO -2.01**
(0.77)
Constant -2.79 -9.58*
(5.66) (4.54)
Observations 859 859
R? 0.066
F-statistic 8.63
LR 53.09
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*% 0<0.001, ** p<0.01, * p<0.05

Standard errors in parentheses.

Robust standard errors for the OLS regression.

For the first stage Probit model, the R? is the McFadden's pseudo R-squared.




Table 5.4: Two-stage Treatment Effects Model

Variables First stage (Probit) Second stage (OLS)
DV =CIO DV = A Tobin’s g
Asset Tangibility -0.29%**
(0.069)
Capital Intensity 6.57***
(1.39)
COGS -0.64
(0.36)
Leverage 0.87***
(0.24)
Firm Size 0.27***
(0.040)
Operating Cost -0.022
(0.49)
Organizational Slack 0.093***
(0.027)
R&D Innovation Intensity 10.4***
(1.30)
Market Concentration (HHI) 0.000067
(0.000062)
Environmental Dynamism 7.23
(5.40)
Environmental Munificence -0.40
(0.96)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
CIO -1.91**
(0.68)
lambda 0.99*
(0.41)
Constant -0.79 -8.56
(1.03) (5.77)
Observations 859 859
Wald 222.42
P> o2 0.000
R? 0.0332
LR 34.46
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Standard errors in parentheses.

For the first stage Probit model, the R? is the McFadden's pseudo R-squared.




5.1.4 Hypothesis (1) Robustness Checks:
We perform several robustness tests to check the consistency and generalizability of the findings.

Table 5.5 presents a summary of the robustness checks results. Tables showing the results of these

robustness checks are list in Appendeix A.

Table 5.5 Summary of Robustness Checks for Hypothesis (1)

Potential Biases & Results
Robustness test Alternative Supplemental Analysis | Compared to | Results
Arguments Main Model
Are the results  [Tobin’s q as the .
Alternative generalizable to  |dependent variable Consistent | Table Al
dependent alternative firm
variable measures performance ROA as the dependent Consistent | Table A2
measures? variable
Use CIO prevalence,
Board age, Board
Will the results be [Independence, Board size, | Consistent | Table A3
Combinations of |different with different@"d TMT age as
instrumental combinations of ~ [Instruments
variables instr.urglengal Use CIO prevalence,
variables®
!30ard age, Board Consistent | Table A4
independence, and Board
size as instruments
Outliers and Will the res'ults cha'nge Use 99% Winsorizing Consistent | Table A5
. . after dropping outliers
influential . .
. and influential . _
observations observations? Use 95% Winsorizing Consistent | Table A6
A Tobin’s g as the Consistent | Table A7
dependent variable
Are the results
Lead dependent contingent on the year [Tobin’s g as the
variables (t = g nmey qas i Consistent | Table A8
2018) of measuring firm |dependent variable
performance? ROA 5 the d et
A~ as the dependen Consistent | Table A9
variable
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First, we start by looking at different dependent variables. While relative firm performance is
important, absolute performance measures are still crucial for assessing firms’ performance and
making strategic decisions and actions. We use two performance measures: absolute Tobin’s g and
absolute ROA. These specifications of the dependent variable help in looking at any changes in
the finding after using both forward-looking and accounting measures of performance. The
estimation technique is the Two-stage treatment effects. For both variables, the results are
consistent with the main analysis.

Second, we look at two different combinations of instrumental variables in the first stage of the
Two-stage treatment effects model. This robustness check helps in seeing any variations in the IV
estimation technique under different instrumental variables since two instruments were found not
significant in the main analysis. The results are consistent with the main analysis.

Third, to assess whether outliers and influential observations may affect the results, we run the
Two-stage treatment effects model after dropping influential observations using outlier using
Winsorizing — both 99% and 95%. The main benefit of Winsorizing is the conservation of cases
to be included in the statistical estimation. With these different techniques, the results are
consistent with the main analysis results.

Fourth, IT investments and their impact are unlikely to show immediately (Brynjolfsson, 1993;
Pang et al., 2016; Santhanam & Hartono, 2003; Tiwana, 2017). Thus, research studying the impact
of IT used lagged dependent variables to account for such nature of IT. Since the CIO is the
executive responsible for the firm’s IT, we consider looking at firm performance in a two-year lag
(t = 2018) and compare the finding with that of the one-year lag (t = 2017) in the main analysis

using the Two-stage treatment effects model. For the dependent variables in the year 2018, we use
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both the relative and absolute measures of performance. Results are consistent for models with

dependent variables in the year 2017 and the year 2018.
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5.2 Hypothesis (2): Moderation Analysis

Hypothesis two is the moderation relationship. It states that the relationship between CIO business
savviness and relative firm performance is conditional on TMT digital savviness level, such that
the relationship is stronger when TMT digital savviness level is high. We perform the following

steps to test the relationship. Figure 5.2 shows a summary of the steps performed.

Figure 5.2: Summary of Hypothesis 2 Analyses

— Main moderation test (Interaction test)

[ Hypothesis (2) Main analyses ]7_. Split sample analysis

—— Probing & plotting the interaction

— Alternative CIO business & TMT digital savviness measures

[Hypothcsis (2) Sensitivity analyses & I — Alternative dependent variable measures

robustness checks

— Lead dependent variables (t = 2018)

First, we perform the interaction test to see whether the association between CIO business
savviness and relative firm performance changes systematically depending on different values of
TMT digital savviness. We analyze the interaction with the dependent variable being relative firm
performance (i.e., A Tobin’s q) in both years 2017 and 2018. The CIO business savviness, TMT
digital savviness, and control variables are all measured in the year 2016. The analysis is done in
two ways: by including the interaction in an OLS hierarchical regression and by performing split
sample analysis. Next, we probe the results to see the effect of the moderator at different levels of
the independent variable of interest. Lastly, we depict the interaction in plots. Second, we perform

several robustness checks to see whether the results hold when using different measures of CIO
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business savviness and TMT digital savviness, and to see whether the results are generalizable
when using different measures and lags of relative firm performance.

5.2.1 Main Moderation Test (Interaction Test)

In the main moderation test, we will employ an OLS regression, including the interaction term
(i.e., ClIO business savviness x TMT digital savviness). In this analysis, the C1O business savviness
measure is binary (with CIO business savviness = 0 as the reference group), and TMT digital
savviness measure is continuous. Thus, this is a binary by continuous interaction analysis. Table
5.6 below shows the hierarchical (nested) OLS regression with the dependent variable being

relative firm performance (i.e., A Tobin’s ().
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Table 5.6: Interaction Analysis with DV = A Tobin's

(A) DV = A Tobin’s q in 2017 (B) DV = A Tobin’s q in 2018
Variables Model Model Model Model Model Model Model Model Model Model
(A1) (A2) (A3) (A4) (A5) (B1) (B2) (B3) (B4) (BS)
Asset Tangibility -0.41***  -0.57***  -0.54*** -054*** -0.54*** |-0.40** -0.52** -0.49** -0.48** -0.49**
(0.12) (0.15) (0.15) (0.15) (0.15) (0.13) (0.17) (0.17) (0.17) (0.16)
Capital Intensity 7.46*%* 7.30*%* 7.24*%* 7.30*%* 7.65** 6.31* 5.78* 5.71* 5.77* 6.19*
(2.49) (2.52) (2.50) (2.51) (2.49) (2.72) (2.75) (2.73) (2.74) (2.72)
COGS -0.90 -0.98 -1.03 -0.96 -0.92 -0.50 -0.56 -0.60 -0.53 -0.50
(0.62) (0.62) (0.62) (0.62) (0.62) (0.68) (0.68) (0.67) (0.68) (0.67)
Leverage 1.98*** 1.98*** 1.93*** 1.94*** 2.03*%** | 2.20%**  221*** 2 15*¥** D J7***  227***
(0.34) (0.34) (0.33) (0.34) (0.34) (0.37) (0.37) (0.36) (0.37) (0.37)
Firm Size 0.26*** 0.25*** 0.26*** 0.26*** 0.27*%** | 0.22*%** 0.21*** (0.23*** (0.23*** (.24***
(0.055) (0.055) (0.055) (0.055) (0.055) (0.060)  (0.060)  (0.060)  (0.060)  (0.060)
Operating Cost -0.22 -0.40 -0.34 -0.40 -0.30 -0.84 -1.09 -1.02 -1.08 -0.96

(0.75) (0.75)  (0.75)  (0.76)  (0.75) |(0.82)  (0.82)  (0.82)  (0.82)  (0.82)
Organizational Slack 0.16%**  0.18%%*  Q18%** 0.19%%* 0.19%** |0.094* 0.11*  0.12*  0.12*  0.12*
(0.043)  (0.044)  (0.044)  (0.044)  (0.044) [(0.047) (0.048) (0.047) (0.048)  (0.047)

R&D Intensity 4.93* 5.67* 6.39** 5.85* 6.70** 9.04***  10.2*** 11.0*** 10.5*** 115***
(2.18) (2.24) (2.26) (2.37) (2.38) (2.39) (2.45) (2.46) (2.58) (2.59)
HHI 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000)
Dynamism 20.2* 18.6 19.2 19.3 19.6 17.8 18.4 18.5
(10.2) (10.2) (10.2) (10.1) (11.2) (11.1) (11.1) (11.0)
Munificence -0.093 -0.24 -0.33 -0.31 0.85 0.67 0.58 0.61
(1.79) (1.78) (1.79) 1.77) (1.96) (1.94) (1.95) (2.93)
CIlO Business Savviness -0.38* -0.40* -0.49* -0.45* -0.46* -0.57**
(0.19) (0.19) (0.20) (0.21) (0.21) (0.21)
TMT Digital Savviness 0.24 1.65* 0.25 1.90*
(0.32) (0.73) (0.35) (0.79)
CIO*TMT Interaction -1.69* -1.99*
(0.78) (0.85)
Constant -2.24%* -22.2* -20.4 -20.9 -21.1* -151 -22.0 -19.9 -20.3 -20.6

(0.82) (10.8)  (10.7)  (108)  (10.7) |(0.89)  (11.7) (L7) (1L.7)  (116)

Table continues on the next page.
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Observations 246 246 246 246 246 246
R? 0.312 0.326 0.337 0.339 0.352 0.306
A R? 0.014 0.011* 0.002 0.013*
R2-adjusted 0.289 0.294 0.303 0.302 0.313 0.282
F-statistic 13.44 10.29 9.89 9.15 8.97 13.05

246

0.321
0.015
0.289
10.06

246
0.334
0.013*
0.300
9.75

246
0.336
0.001
0.298
9.02

246
0.351
0.015*
0.312
8.93

Standard errors in parentheses

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

Variable TMT business savviness is mean centered.

The independent and control variables are measured in the year 2016.
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For the dependent variable in the year 2017, Model (A1) shows the results with only firm-level
variables. In Model (A2), industry-level variables are added. In Model (A3), the CIO business
savviness is added to the model. In Model (A4), the moderator TMT digital savviness is included.
Finally, Model (A5) includes the interaction between CIO business savviness and TMT digital
savviness. The variable CIO business savviness is significant and negative in Model (3) (8 = -0.38;
p = 0.047), Model (4) (8 = -0.40; p = 0.040), and Model (5) (£ = -0.49; p = 0.013). In Model (5),
the coefficient of C1O business savviness estimates the difference in the relative firm performance
between firms with high CIO business savviness and low business savviness among firms average
in their TMT digital savviness. In other words, the coefficient is the average difference between a
firm whose CIO is highly business savvy with an average TMT digital savviness and a firm whose
CIO is low in business savviness with an average TMT digital savviness. Among firms with
average TMT digital savviness, firms with high CIO business savviness where 0.49 units lower,
on average, in their relative performance than firms with low CIO business savviness.

On the other hand, the variable TMT digital savviness is not significant in Model (4) (8 = 0.24; p

= 0.451), but significant and positive in Model (5) (8 = 1.65; p = 0.024). The coefficient of TMT
digital savviness in Model (5) estimates the effect of TMT digital savviness on relative firm
performance when CIO business savviness is low (i.e., = 0). In other words, it is the difference in
relative performance among two firms who differ by 1.65 units in their TMT digital savviness but
who are low in CIO business savviness.

Of most interest is the interaction coefficient. The interaction in Model (5) is significant and
negative (£ =-1.69; p = 0.032). It is interpreted as the conditional effect of CIO business savviness

on relative firm performance when TMT digital savviness is average. The results tell us that the
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effect of CIO business savviness on relative firm performance is negatively moderated by TMT
digital savviness.

The moderation results when the dependent variable is in the year 2018 are consistent with the
previous results. The variables Cl1O business savviness is negative and significant in Model (B3)
(B = -0.45; p = 0.032), Model (B4) (8 = -0.46; p = 0.028), and Model (B5) (8 = -0.57; p = 0.01).
the variables TMT digital savviness is positive but not significant in Model (B4) (8 =0.25; p
=0.479), but significant in Model (B5) (8 = 1.90; p =0.017). the interaction in Model (B5) is
negative and significant (8 = -1.99; p =0.020).

5.2.2 Split Sample Analysis

To further analyze the interaction, we perform a split sample analysis (see Table 5.7 and Table 5.8
below). Splitting the sample is done in two ways. First, we mean-split the sample according to
TMT digital savviness. The first sub-sample contains observations that have lower than the
average of TMT digital savviness. The other sub-sample contains observations that have higher
than the mean of TMT digital savviness. Second, we split the sample according to the binary
measure of CI1O business savviness. The first sub-sample contains observations with CIO business
savviness equal to zero, and the second sub-sample contains observations with CIO business
savviness equal to one.

With the dependent variable in the year 2017 (Table 5.7), when we split the sample by the variable
TMT digital savviness, we observe that CIO business savviness is not significant when TMT
digital savviness below the average in Model (A1) (8 = 0.10; p = 0.589) — the average is zero
because the TMT digital savviness is mean-centered. However, in Model (A2), when TMT digital
savviness is above average, CIO business savviness is significant and negative (8 = -1.11; p =

0.004). Thus, in firms with above-average TMT digital savviness, relative performance is
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significantly lower for firms with high CIO business savviness than for the group of firms with
low CIO business savviness. On the other hand, when we split the sample by the variable CIO
business savviness, we observe the following. For the sample with CIO business savviness equal
to zero (Model (B1)), TMT digital savviness has a significant and positive impact on relative firm
performance (8 = 2.06; p = 0.018). However, this impact vanishes in Model (B2), where the
sample is for firms with C1O business savviness equal to one (8 = -0.16; p = 0.620).

The results are consistent when the dependent variable is measured in the year 2018 (Table 5.8).
CIO business savviness is not significant when TMT digital savviness is below average (§ = 0.10;
p = 0.802) in Model (Al), but significant and negative when TMT digital savviness is above
average (8 =-1.11; p = 0. 0.005) in Model (A2). TMT digital savviness is positive and significant
when CIO business savviness is low (i.e., = 0) (8 = 2.06; p =0.009) in Model (B1), and not

significant when CIO business savviness is high (i.e., =1) (8 =-0.16; p =0.382) in Model (B2).

116



Table 5.7: Split Sample Analysis with DV = A Tobin’s q in 2017

(A) (B)
Split by TMT Split by CIO
digital savviness business savviness
. Model (1) Model (2) Model (1) Model (2)
Variables <0 >0 ~0 _1
Asset Tangibility -0.33* =217 ** -0.82* -0.43*
(0.15) (0.50) (0.34) (0.17)
Capital Intensity 6.42* 17.2** 8.45 7.80*
(2.59) (5.17) (4.41) (3.18)
COGS 0.23 -1.81 0.64 -1.35*
(0.83) (0.91) (1.63) (0.64)
Leverage 2.58%** -0.25 2.86%** 0.27
(0.31) (0.85) (0.46) (0.56)
Firm Size 0.19** 0.42*** 0.35* 0.26***
(0.062) (0.099) (0.13) (0.059)
Operating Cost -1.18 -0.028 -2.33 -0.21
(2.17) (1.03) (1.99) (0.79)
Organizational Slack 0.12* 0.39*** 0.35 0.12**
(0.053) (0.082) (0.19) (0.043)
R&D Intensity 3.89 5.57 2.38 6.41**
(4.07) (2.98) (8.39) (2.35)
HHI 0.000062 -0.000026 -5.5e-06 0.00014
(0.000089)  (0.00020) (0.00014) (0.00013)
Dynamism 8.89 23.5 25.4 15.2
(9.43) (32.1) (18.3) (12.7)
Munificence 1.49 -8.33 -0.0023 -0.17
(1.67) (4.30) (2.79) (2.37)
CIO Business Savviness 0.10 -1.11%*
(0.19) (0.38)
TMT Digital Savviness 2.06* -0.16
(0.85) (0.33)
Constant -12.3 -17.2 -28.0 -16.9
(9.78) (33.3) (18.7) (13.6)
Observations 152 94 75 171
R-squared 0.449 0.500 0.519 0.312

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05
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Table 5.8: Split Sample Analysis with DV = A Tobin’s g in 2018

(A) (B)
Split by TMT Split by CIO
digital savviness business savviness
. Model (1) Model (2) Model (1) Model (2)
Variables <0 >0 ~0 _1
Asset Tangibility -0.26 -1.76** -0.90* -0.31
(0.16) (0.56) (0.37) (0.18)
Capital Intensity 5.06 14.3* 8.68 5.59
(2.86) (5.70) (4.91) (3.32)
COGS -0.058 -1.03 0.87 -0.92
(0.92) (1.01) (1.82) (0.67)
Leverage 2.91%** -0.61 3.25%** 0.12
(0.34) (0.94) (0.51) (0.58)
Firm Size 0.18* 0.38*** 0.39* 0.22%**
(0.069) (0.11) (0.15) (0.061)
Operating Cost -0.60 -1.40 -2.59 -1.05
(1.28) (1.14) (2.22) (0.82)
Organizational Slack 0.081 0.29** 0.24 0.045
(0.058) (0.091) (0.21) (0.045)
R&D Intensity 4.43 12.0%** 1.14 11.7%**
(4.48) (3.29) (9.34) (2.45)
HHI 0.00012 -0.000039 0.000078 0.00019
(0.000099)  (0.00022) (0.00016) (0.00013)
Dynamism 6.51 32.4 21.1 15.1
(10.4) (35.5) (20.4) (13.3)
Munificence 2.27 -6.38 -0.45 2.34
(1.84) (4.75) (3.10) (2.48)
CIO Business Savviness 0.052 -1.20**
(0.21) (0.41)
TMT Digital Savviness 2.56** -0.30
(0.94) (0.35)
Constant -10.9 -27.0 -23.2 -18.5
(10.8) (36.8) (20.8) (14.2)
Observations 152 94 75 171
R-squared 0.435 0.481 0.519 0.338

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05
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5.2.3 Probing the Interaction

Table 5.9 below shows the effect of TMT digital savviness on CIO business savviness when it is
equal to zero (low) and when it is equal to one (high). For relative firm performance in the year
2017, the effect of TMT digital savviness is significant and positive when CIO business savviness
is equal to zero (8 = 1.646; p = 0.024). However, the effect is not significant when CIO business
savviness is equal to one (8 = -0.045; p = 0.348). We get the same results when the dependent

variable is measured in the year 2018.

Table 5.9: Probing the Interaction

i (0)
Clsgvt\)/lijrfggss SRET (DB IEnGE Sl t P>1tl Confidegr){r::e/0 Interval
DV = A Tobin’s g in 2017

0 1.646 0.725 2.27 0.024 0.217 3.076

1 -0.045 0.348 -0.131 0.896 -0.731 0.64
DV = A Tobin’s g in 2018

0 1.902 0.790 2409  0.017 0.347 3.458

1 -0.091 0.379 -0.242  0.809 -0.838 0.655

5.2.4 Interaction Plot

The results can be clearly seen when plotting the interaction between CIO business savviness and
TMT digital savviness. Figure 5.3a depicts the interaction when the dependent variable is
measured in the year 2017. It is clear from the plot that there is a significant positive interaction
when the CIO business is low (i.e., = 0). The impact increases as the average TMT digital savviness
gets higher. This pattern of the interaction is known as a substituting effect, meaning that CIO
business savviness has a significant positive impact on relative firm performance when TMT
digital savviness is high rather than low. We get a similar interaction plot when the dependent

variable is in the year 2018 (see Figure 5.3Db).
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Interaction Plot
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Figure 5.3a: Interaction Plot with DV = A Tobin’s ¢ in 2017
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Figure 5.3b: Interaction Plot with DV = A Tobin’s g in 2018
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5.2.5 Hypothesis (2) Robustness Checks

To check the consistency and generalizability of the moderation relationship findings, we perform
the following robustness checks (Table 5.10 summarizes the results). In general, the results show
consistency with the main results when using different measures of CIO business savviness and
TMT business savviness, and evidence of generalizability across different measures and lags of

firm performance. Appendix B includes the tables and figures of the robustness checks.
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Table 5.10: Summary of Robustness Checks for Hypothesis (2)

N : Results
Robustness test Potential Biases & Alternative Supplemental Analysis Compared to Results
Arguments .
Main Model
Table B1
CIO managerial experience as the .
independent variabl Consistent Figure B1
Are the results consistent with Independent variable. \gure
alternative CIO business savviness Table B2
? . . Non-significan
Measures: CIO business education as the on-significant
. . results. But .
independent variable o Figure B2
same direction
Table B3
Alternative CIO TMT IT employment as the moderator Consistent Figure B3
business & TMT
digital savviness /Are the results consistent with Non-significant Table B4
MEASUTeS  alternative TMT digital savviness TMT IT education as the moderator results. But .
—_ Figure B4
measures? same direction
cinifi Table B5
TMT IT industrial experience as the Non-significant
results. But .
moderator o Figure B5
same direction
\Will the results be different when Table B6
looking at CEO and CFO digital CEO digital savviness as the moderator| Consistent Figure B6

savviness?
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Digital savviness of the most powerful
executives is more important than the

CFO digital savviness as the moderator

Non-significant
results. But

Table B7

average savviness of the TMT. same direction | F19ure B7
Table B8
CEO+CFO digital savviness as the .
Consistent .
moderator Figure B8
Table B9
Alternative Tobin’s g as the dependent variable Consistent Figure B9
dependent  |Will the results be different with
variable different measures of firm performance? Table B10
Measures ROA as the dependent variable Consistent Figure B10
Table B11
Tobin’s g as the dependent variable Consistent .
Lead dependent . Figure B11
. " |Are the results contingent on the year of
variables (t = L
2018) measuring firm performance? Table B12
ROA as the dependent variable Consistent Figure B12
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First, ClO business savviness is an aggregate measure of the proxies CIO managerial experience,
CIO business education, CIO practical experience, and CIO board membership. As discussed
earlier, given the limitations of the archival data, we could not assign weights for each measure,
as weights indicate the importance of the proxy in the calculation business savviness of the CIO.
The aggregate measure treats all proxies as equivalent. Thus, a logical robustness check is to see
whether the moderation results would differ when using the proxies in place of the aggregate
measure. We look at the proxies CIO managerial experience and CIO business education as
alternatives to the aggregate measure. The proxy CIO managerial experience shows consistent
results. However, CIO business education returns no significant results. One thing to clear is that
this proxy has many missing values.

We also look at the changes in the interaction results when using the TMT digital savviness proxies
in place of the aggregate measure. TMT digital savviness proxies are TMT IT employment, TMT
IT education, TMT IT industrial experience. The results are consistent when using TMT IT
employment as a moderator. However, the results are non-significant with both proxies TMT IT
employment and TMT IT industrial experience.

An interesting observation is that with these alternative measures of CIO and TMT savviness, the
interaction direction is the same. CIO savviness impact on relative performance is positive when
it is low and TMT savviness is high.

Another argument for alternative measures is whether the average TMT digital savviness matters
more compared with the savviness of the most powerful executives in the firm like the CEO and
CFO. Power is the capacity to influence others (Hickson et al., 1971; Pfeffer, 1981). Power
distribution among TMT executives is not uniform. This means that some executives can exert

more power and have more influence than others regarding different organizational decisions (e.g.,
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strategic decision making, resource allocation and contribution). CEOs’ power comes from their
broad knowledge of the firm, legitimate authority, and their impact on all aspects of the firm (Daily
& Johnson, 1997). In addition, CFOs have gained more prominence in recent years for reasons
such as the Sarbanes-Oxley Act introduction in 2002 and the increase in the demand for risk
management and data security (McGregor, 2015). Thus, CEOs and/or CFOs who are digitally
savvy have the clout to amplify the impact of CIO business savviness on relative firm performance.
When interacting the aggregate measure of CIO business savviness with CEO digital savviness,
we get similar results as the main analysis. ClO business savviness positively impacts relative firm
performance when it is low, and CEO digital savviness is high. The results are not significant when
the moderator is the CFO digital savviness, although the direction of the interaction is similar to
that of the main findings. When combining both CEO and CFO business savviness, the results are
significant.

Second, we look at different measures of firm performance, specifically absolute Tobin’s ¢ and
absolute ROA. The results of Tobin’s g are consistent with relative firm performance. The results
for the ROA are also consistent, but when CIO business savviness is high (= 1), the impact on
ROA is significant and negative when TMT digital savviness is high ($=-0.038; p = 0.029).
Lastly, we look at what will happen to the interaction when the dependent variable is measured in
a two-year lag (t= 2018). The results of the models when using the absolute measures for firm
performance (Tobin’s g and ROA) are consistent with the results of the model using the relative
firm performance measure in the year 2018. For the model with ROA as the dependent variable,
when CI10O business savviness is high, the impact is marginally significant and negative when TMT

digital is high (5= -0.038; p = 0.087).
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CHAPTER (6)

DISCUSSION AND CONCLUSION

The main premise of the dissertation is that the C1O presence in the TMT will lead to better relative
firm performance. Harnessing valuable business outcomes out of IS assets and capabilities is key
for creating a competitive advantage. Extant IS leadership studies point to the strategic importance
of superior IT leadership and management for creating such an advantage (Karahanna & Watson,
2006; Mata et al., 1995; Wade & Hulland, 2004). To reach such superiority, IT should be present
at firms’ C-suite by formally having CIOs as part of the top management team (Chen et al., 2010;
Karahanna & Preston, 2013; Preston & Karahanna, 2009). Nevertheless, this is not enough. For
CIOs who are part of the TMT to have an impact on relative performance, they should be business
savvy. Such impact is amplified when TMT executives are digitally savvy. We draw on the IS
leadership literature to posit that shared domain knowledge between the C1O and TMT is important
for a more effective C10 presence. Below, we discuss the findings of the dissertation.

Our contribution is twofold. First, the question of CIO presence in the TMT and its impact on
intermediate IT and business outcomes has been investigated by several researchers using several
theoretical justifications (Armstrong & Sambamurthy, 1999; Chen et al., 2010; Karahanna &
Preston, 2013; Preston et al., 2008; Preston & Karahanna, 2009). We build on their contributions
to theoretically and methodologically suggest how the CIO presence in the TMT influences
relative firm performance and future market potential. We apply several econometric techniques

to causally estimate the CIO presence impact. We also contribute to the line of studies about
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functional executives and their impact on firm performance (Menz 2012; Nath & Manajan 2008;
Germann et al. 2015; Marcel et al. 2009; Menz & Scheef 2014). As they are the highest-ranked
representative executives of IT in their organizations, investigating CIOs’ relevance and value is
a key endeavor in the IS strategic leadership literature that would contribute to the conversation
about firms’ top executives and business strategy (Menz 2012). Second, we contribute to the IS
leadership research by theorizing and investigating how shared domain knowledge plays a role in
enhancing CIO presence influence. By unpacking shared domain knowledge to its two dimensions
and examining how they interact to affect relative firm performance, we bring new insights and

theoretical nuances to the operating mechanism of CIO-TMT shared domain knowledge.

6.1 Findings

6.1.1 CIO Presence to TMT

The results show that the relationship between the CIO presence in the TMT and relative firm
performance is negative. This goes in opposition to the justification and logic describing the
benefits of having the CIO as part of the TMT (Armstrong & Sambamurthy, 1999; Chen et al.,
2010; Karahanna & Preston, 2013; Preston et al., 2008; Preston & Karahanna, 2009). Armstrong
and Sambamurthy (1999) looked at CIO participation in the TMT as an important form of systems
of knowing, and showed how this system of knowing influences the assimilation of IT into a firm’s
strategies and value-chain activities. Systems of knowing are structures that improve sharing
knowledge among top executives. They found that Systems of knowing influence IT assimilation
indirectly through their impact on shared domain knowledge by enhancing CIO business
knowledge. Preston and Karahanna (2009) also looked at CIO membership in TMT as a structure
of systems of knowing. They found that CIO membership has a direct influence on CIO-TMT

shared understanding about the strategic role of IS in the firm, and an indirect influence through
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augmenting TMT IS knowledge. Preston et al. (2008) examined CIO membership to TMT as a
component of the CIO’s organizational structural power and how it impacts the CIO’s strategic
decision-making authority. The CIO decision-making authority is the scope to participate in
strategic decision making with the firm. When CIOs become members of their firms’ TMT, they
gain more legitimacy and, hence, structural power, allowing them to get more managerial
discretion (Preston et al., 2008). Chen et al. (2010) examined the CIO presence in TMT as a
structural power and how it impacts both CIO supply and demand-side leadership. They found that
CIOs’ structural power does have an impact on their demand-side leadership. This side of CIO
leadership entails building IT vision, becoming a strategic leader, forming partnerships with other
business units, changing business processes through IT, and introducing IT-related innovations
(Chen et al., 2010). CIO demand-side leadership affects IT contribution to both firm efficiency
and strategic growth. Lastly, Karahanna and Preston (2013) examined CIO membership in TMT
as one dimension of structural social capital, which is defined as the overall connections between
the C1O and TMT. The structural social capital is found to influence establishing shared cognition
and language between CIO and TMT (i.e., cognitive social capital) and TMT executives trusting
the CIO (relational social capital), which in turn influences the creation of IS strategic alignment
(Karahanna & Preston, 2013).

One interpretation of our results is that even though firms have a CIO in the TMT with the intention
to leverage IT investments and gain positive outcomes, they are still penalized by the market. This
is due to the fast evolution of IT and the new digital innovations that appear in a fast fashion.
Transforming IT investments to outcomes requires time to show and reflect in the form of
operations payoffs and business outcomes (Tiwana, 2017). At the same time, other advances in IT

might become more prominent and promising, rendering firms’ current IT projects less
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competitive or even outdated. In industries with high levels of competition, laggard firms will
suffer from not being ahead in using new IT innovations and quickly assimilating them into their
daily operations.

Nevertheless, the advanced analyses we utilized show that firms that have the CIO present in the
TMT when they should not have (i.e., CIO over-presence) will still be rewarded in the form of
better market reaction and long-term valuation in comparison to competitors in the same sector. A
plausible interpretation of such a finding is that by self-selecting to over-present C1Os to the TMT,
firms want to convey several important signals to the shareholders, market, and competitors, such
as the commitment to improving IS management capabilities and increasing the role and
importance of IT. Prior research has acknowledged that the market reacts positively to similar

strategic moves, such as the announcement of a new CIO position (Chatterjee et al., 2001).

6.1.2 CIO Business Savviness & TMT Digital Savviness

The findings provide more nuanced insights into the relationship between the two dimensions of
the CIO-TMT shared domain knowledge. We hypothesized that for CIOs who are members in the
TMT, the relationship between CIO business savviness and relative firm performance is
conditional on the level of TMT digital savviness. The results show that higher TMT digital
savviness amplifies the impact of CIO business savviness on relative firm performance when CIO
business savviness is low. However, when CIO business savviness is high, TMT digital savviness
has no impact. This substituting effect of the TMT digital savviness adds to our understanding of
how shared domain knowledge creates value and how TMT executives can play a role in
leveraging CIO and IT contributions in their firms.

Extant research looked at shared domain knowledge and its dimensions in different ways

(Armstrong & Sambamurthy, 1999; Kearns & Sabherwal, 2006; Preston & Karahanna, 2009;
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Ranganathan & Sethi, 2002). Armstrong and Sambamurthy (1999) found out that only CIO
business and IT knowledge influence IT assimilation. However, senior executives’ IT knowledge
has no impact. With high IT and business knowledge, Cl1Os will be more capable of combining IT
innovations with business requirements and needs (Armstrong & Sambamurthy, 1999). Preston
and Karahanna (2009) examined how shared domain knowledge influences IS strategic alignment
by influencing the establishment of a shared understanding between the CIO and TMT about the
strategic role of IT in the firm. They looked at the impact of each domain knowledge dimension
item separately. They found that CIO business knowledge directly affects shared understanding
and indirectly through the creation of shared language between the CIO and TMT. TMT IS
knowledge directly affects the establishment of shared understanding. Shared domain knowledge
is the objective, visible knowledge possessed by top executives. The two previous studies looked
at shared domain knowledge as a form of objective knowledge. Objective knowledge is an
important structure of knowledge integration (Spender, 1996), which is a central aspect of the
knowledge-based view of the firm (Grant, 1996). It is important for the TMT and CIO to have
overlap in knowledge as this will enhance the ability to acquire new IT and business knowledge,
learn and apply learning to manage IT strategically (Armstrong & Sambamurthy, 1999), and, thus,
augment the top executives absorptive capacity (Cohen & Levinthal, 1990). Accordingly, the
overlap in knowledge is the underlying mutual knowledge base on which the CI1O and TMT rely
to comprehend, assimilate, and integrate the knowledge of the other side (Kearns & Sabherwal,
2006). Ranganathan and Sethi (2002) investigated how shared domain knowledge enhances
strategic IT decision rationality. Shared domain knowledge is based on the perspective of
information-processing (Galbraith, 1973) that making strategic decisions requires high amount and

variety of information. Strategic decision making is complex in nature due to the high information
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asymmetries and uncertainty. With shared domain knowledge, domain-specific knowledge,
experience, and expertise are transferred and shared between executives, bringing information
variety and amount necessary to augment rationality (Ranganathan & Sethi, 2002). Kearns and
Sabherwal (2006) mainly investigated TMT IT knowledge and its impact on IS strategic alignment
through increasing the participation of IT managers in business planning and participation of
business managers in strategic IT planning. They argued that knowledge of IT by TMT is more
important in facilitating knowledge integration than IT managers’ knowledge of the business.
Business knowledge of IT managers may have limited impact. It is the IT knowledgeable TMT
executives who “create opportunities for business-IT alignment, expect such alignment to add
value, be motivated to contribute to the process, and possess the ability to integrate business and
IT knowledge.” (Kearns & Sabherwal, 2006, p. 135).

Our interpretation of the results is the following. IT has become the backbone of any firm as it cuts
across all departments, divisions, and operations. Non-IT executives have to directly or indirectly
deal with IT in their daily activities. They need IT to enable and execute their respective
department strategies and the firm’s strategies as a whole. Digitally savvy executives understand
emerging digital innovations and their potential business value (Kearns & Sabherwal, 2006). Such
knowledge not only allows digitally savvy executives to support IT initiatives and actively
participate in strategic IS planning (Chan et al., 2006; Preston & Karahanna, 2009), it also reflects
in augmenting the CI1O work to gain better firm outcomes. However, Armstrong and Sambamurthy
(1999) found that TMT IT knowledge does not influence the assimilation and routinization of IT
into the value chain activities and business strategies because. They provide a rationale for that by
stating that “senior business executives might not wish to replicate the high IT knowledge of their

CIO, but rather rely upon a knowledgeable CIO for strategic guidance.” (p. 318). Such reasoning
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might be valid before the dot-com era. Nonetheless, in the era of digitalization and digital
disruption, and with IT being the base for business strategies and competitive lead, top executives
should be digitally savvy.

We find no support for the interaction when both CIO business savviness and TMT digital
savviness are high. This is inconsistent with the findings of previous research that high shared
domain knowledge is important to generate a greater business value of IT (Preston & Karahanna,
2009; Ranganathan & Sethi, 2002). However, our dependent variable(s) and the way we measure
shared domain knowledge are different. Ranganathan and Sethi (2002) looked at shared domain
knowledge as a formative construct with items representing the two dimensions. They looked at
how shared domain knowledge would impact rationality in IT decision processes. On the other
hand, Preston and Karahanna (2009) investigated the impact of both dimensions of shared domain
knowledge on establishing a shared understanding of the strategic role of IS in the firm. However,
they examine the impact of the two dimensions separately.

When both CIO business savviness and TMT digital savviness are low (i.e., low shared domain
knowledge), impediments might occur. Low digital savviness might lead to TMT members lacking
understanding or even underestimating the importance of IT to the firms’ initiatives and strategies,
shying away from supporting IT-related projects and initiatives, and having lower involvement in
IT planning (Doll, 1985; Enns et al., 2003). CIOs with low business savviness might fail to harness
the potential IT-related advantages.

6.1.3 What Factors Influence CIO Presence?

We look at what factors influence the presence of a ClO in the TMT. The inclusion of CIO in the
executive C-suite is a rational choice that depends on various firm-specific structural, strategic,

environmental, and board and TMT-related factors (Menz, 2012; Nath & Mahajan, 2008). Our
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findings suggest that CIO prevalence and board of directors age, independence, and size are
significant factors that influence the likelihood of having a ClO in the TMT. Firms that operate in
industries with a high percentage of CIOs in the TMT are more likely to have a CIO present in
their TMT. This nuance finding is interesting as it reflects an imitation behavior, rather than
structural decision, for explaining the presence of ClOs. Moreover, firms with a large board size
and a high proportion of independent directors are more likely to have CIOs in their TMT. The
larger the board size, the higher the need for a ClO in the TMT who would be the information
agent, handling the complexity of IT. With a high ratio of independent directors on the board, a
CIO needs to be a member of the TMT to view the firm better and provide relevant and timely
information for outside directors since they are not directly involved in the firm’s routine and
internal operations. Lastly, the higher the average age of the board directors, the lower the
probability of having a ClO in the TMT. This could be the case because older board members are
less open to strategic changes and might be more reluctant to embrace new technologies. Thus,
they do not see the need for a CIO to be part of the TMT.

By examining the endogenous nature of the CIO presence in the TMT, we are working towards
fostering a greater theoretical accumulation of studies in IS strategic leadership literature (Tiwana
& Kim, 2019). In other words, by investigating the factors that make firms have CIOs present in
their top management teams and, then, examining such presence impact on firms’ relative
performance, we attempt to connect different themes of CIO research under the IS strategic
leadership literature. This effort is directed toward building stronger inference and a larger

“theoretical edifice” (Tiwana & Kim, 2019).
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6.2 Study Limitations

Before discussing the implication and future potential research, we acknowledge the following
limitations. We also describe remedies we employed to address or reduce the impact of such
shortcomings.

First, although our sample is representative, consisting of S&P1500 firms, and although we control
for both firm and industry-level factors, it is still possible that there is a systematic bias in the
sample when lumping up all types of firms under one sample. This can lead to the issue of unit
heterogeneity (Baltagi, 2013; Certo & Semadeni, 2006). The results of the CIO presence could be
different when explicitly accounting for industry characteristics and recent environmental
dynamics and changes. One example would be looking at CIO presence impact in high versus low
information-intensive industries. With high information-intensive industries, the Cl1O presence in
the TMT might become positive, and such a decision to have the CIO as part of the TMT becomes
more prominent (Karahanna & Preston, 2013). Moreover, the years of study (2015-2018) might
have influenced the findings. However, we do not recognize major exogenous shocks (e.g., bust
cycles or economy-wide boom) that might make the results unique to the sample period.

Second, the cross-sectional design is considered weak when trying to draw causal inferences. To
mitigate such shortcoming, we used lead dependent variables and lagged instruments when
estimating the CIO presence in the TMT that allow for temporal order of the variables and, hence,
improving the argument for causality. In addition, we employed endogeneity estimation technique
and treatment effects technique based on Rubin causal model (Rubin, 1974; Wooldridge, 2010).
These techniques strengthen causal inferences when appropriately used.

Third, measuring theoretical constructs from archival data can be challenging. The proxies

collected for both CIO and TMT savviness are coarse measures. It is challenging to collect granular
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proxies that would tap into the executives’ knowledge, experience, and expertise from archival
sources. Several studies in the CIO-related literature measured the dimensions of shared domain
knowledge using psychometrics by asking CIOs to evaluate TMT’s digital savviness and asking
TMT executives to evaluate ClIOs business savviness (e.g., Armstrong & Sambamurthy, 1999;
Elbashir et al., 2013; Kearns & Sabherwal, 2006; Preston & Karahanna, 2009; Ranganathan &
Sethi, 2002). However, other studies measured the two dimensions using archival data. For
example, Haislip and Richardson (2018) measured the CEO IT expertise by looking at the CEO
working experience and educational background from archival sources. In addition, measuring
shared domain knowledge from archival data can be challenging because of some firms’ missing
information. In addition, some sources might be changed, updated, or deleted, making it difficult
to access the exact information at different times. These issues can be elevated by triangulating
information from multiple reliable sources, which is what we performed when finding missing
information.

Nevertheless, our approach of using proxies for the dimensions of shared domain knowledge is an
effort towards coming up with better and more objective measures. We argue that the proxies used
to measure CIO and TMT savviness follow the definition of objective knowledge used by
Armstrong and Sambamurthy (1999) and Preston and Karahanna (2009). They define objective
knowledge as “the explicit, visible knowledge possessed by individual team members.”
(Armstrong & Sambamurthy, 1999, p. 304). Such knowledge can be reflected in proxies such as
prior managerial experience of the CIO and IT experience of business executives. Moreover,
psychometric measures are subjective measures that can also suffer from biases. For instance, a
ClO might not perfectly assess TMT executives’ digital savviness, and vice versa. So, there is a

chance for measurement error. However, triangulating the assessment from multiple informants
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and seeing the inter-rater reliability are methods to reduce such errors (Karahanna & Preston, 2013;
Preston & Karahanna, 2009). We also performed an inter-rater agreement to check the reliability
of our coding of the savviness proxies.

Forth, regarding correcting the CIO presence endogeneity, although we collected variables that
would explain the decision to have CIOs present in the TMTS, there are two potential issues. First,
it is challenging to find strong instruments that would theoretically and statistically correlate with
the endogenous CIO presence variable, leading to some issues in the analysis (Semadeni et al.,
2014). These issues are exacerbated by the difficulty of collecting relevant instruments from
archival sources. Moreover, there is a scarcity in studies examining the factors contributing to the
CIO presence. Preston and Karahanna (2009) looked at how CIO and TMT experiential
similarities, such as tenure and functional specialization, would influence CIO membership in the
TMT. This variable was collected using survey methodology. Karake (1995), as far as our search,
was the first empirical study to look at different factors based on agency theory and upper echelon
theory that would impact the likelihood of creating a CIO position as part of the TMT.
Nevertheless, we present four instruments that are theoretically grounded and add to our
understanding of what factors play significant roles in the presence of ClOs in the TMT. Moreover,
in addition to performing a two-stage treatment effect technique for handing endogeneity, we
supplement the analysis with several analyses to check the consistency and robustness of the

results, thus having more confidence in our results.

6.3 Theoretical Implications
Continuing with the core of IS strategic leadership research stream, we are interested in
understanding and informing how CIlOs influence their firms and create organizational value

(Karahanna & Preston, 2013; Karahanna & Watson, 2006). Specifically, we study the impact of
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CIO presence in TMT on relative firm performance and how TMT digital savviness augments the
effect of CIO business savviness for those CIOs who are members of the TMT on relative firm
performance. We present the following theoretical implications.

First, our work has theoretical implications for the knowledge-based view of the firm and the
knowledge integration processes at the top management. We provide an extension to the
understanding of how the dimensions of shared domain knowledge interact and, hence, observing
how such a structure of knowledge integration functions and leads to valuable impact. CIOs who
are members of the TMT but have low business savviness can benefit from having executives in
their TMT who have high digital savviness. With high digital savviness, top executives possess
the ability to combine knowledge from both IT and business and be motivated to participate in the
process of knowledge integration, hence facilitating the integration and exchange of IT and
business knowledge (Kearns & Sabherwal, 2006; Nahapiet & Ghoshal, 1998). This, in turn, will
enhance the impact of CIO business savviness on relative firm performance.

Second, our results have implications for the knowledge specialization at the top management.
With IT and digital innovations becoming inextricably intertwined in the fabric of firms and being
more critical for firms’ survival and success (Zammuto et al., 2007), executives should be more
digitally savvy. Knowledge specialization can hinder knowledge exchange and integration, leading
to poor participation of TMT executives in planning and supporting IT-related initiatives, and
creating more challenges and impediments in the way of the C10. Thus, although specialization of
knowledge had benefited organizations in running their operations in the past, it is currently arisky
managerial practice with the significant changes IT have brought to organizations’ work.

Third, our findings have implications for the information-processing perspective. Dimensions of

shared domain knowledge do not only have an additive impact, but also they interact to augment
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each other’s impact. With TMT being highly digitally savvy, information asymmetries between
CIO and business executives are reduced, resulting in improvements in decision making and better
coping with uncertainties (Ranganathan & Sethi, 2002). With high TMT digital savviness, firms
will have a better information processing mechanism at the top management level. Such high
digital savviness of the TMT will enhance the CIOs’ low business savviness effect on relative firm

performance. Thus, high TMT digital savviness is important for the competitive dynamics of firms.

6.4 Implications for Practice

The study findings provide implications for practice. We provide empirical insights to the
discourse regarding CIO presence in the TMT and domain knowledge overlap between CIOs and
TMT executives.

Although we expected that it would lead to better relative firm performance, the CIO presence in
the TMT did not result in a positive impact. This is contrary to the popular belief that the CIO
presence brings benefits to the C-suite, leading to a chain of positive organizational downstream
impacts. In the IS community, there is a general agreement about C1O presence benefits. However,
the reality is more nuanced and complicated. We suggest that necessary complementary TMT
characteristics (i.e., digital savviness) need to exist for the benefits of the Cl1O presence to surface.
In other words, having a CIO present in the TMT might only create some potential for enhancing
relative firm performance. However, higher impact requires certain TMT complementary
conditions. CEOs, more specifically, have a greater influence on IS leadership and CIOs’
contributions. With high digital savviness, CEOs can understand the language of CIOs, exchange
opinions and ideas, and assure that ClOs are involved in the decision-making process. This is
reflected in our findings by showing that CEO digital savviness plays a significant role in

enhancing the impact of CIO business savviness on relative firm performance.
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Digital savviness of executives’ importance is more evident in times of high uncertainty and
environmental changes that not only disturb firms’ everyday operations, but also reshape their
business strategies. The situation of COVID-19 is a clear example. For firms to survive and thrive,
they need to be agile. Organizational agility is the ability of a firm to sense and react effectively to
market threats and opportunities (Liang et al., 2017). However, such agility and nimbleness “would
be difficult to accomplish quickly without an established digital strategy and effective technology
leadership” (Loten, 2020). A firm’s agility is indirectly influenced by high shared understanding
between the CIO and TMT about the strategic role of IS. Such shared understanding is influenced
by both CIO business savviness and TMT digital savviness (Preston & Karahanna, 2009).

In light of the study results, firms can be positioned into one of the following four groups in the
2x2 matrix of shared domain knowledge (Figure 6.1).

With harmonious shared domain knowledge (cell A), both CI1O and TMT executives have a high
overlap in knowledge. This is an ideal position for the firm’s C-suite to be in. with digital
savviness, business executives have both tacit and explicit digital knowledge shaped by
experiences, education, and exposure to digital technologies and innovations. On the other hand,
business savviness forms from the CIO’s managerial expertise, education, and involvement in the
business initiatives, strategies, interaction with the CEO and top executives. Although our results
did not show an impact of the harmonious shared domain knowledge on relative firm performance,
one explanation is that we do not have enough firms in our sample that have both high Cl1O
business savviness and high TMT digital savviness. This is an interesting observation. Among
these few firms is the biotechnology company Illumina. The CIO Norm Fjeldheim (2016-2020)
served as a board member for several firms like Amazon, SAP, and Oracle. Such membership in

boards of giant firms reflects on the way a Cl10O thinks about business and how to use IT for creating
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values. In 2019, lllumina made it in the Best Places to Work in IT list. The firm showed high
culture of IT empowerment and involvement in the development and design of the business
solutions. In addition, in recent years, the firm added a number of executives to the TMT with high
digital savviness accumulated over the years, such as the CEO Francis deSouza, the SVP of
commercial operations Paula Dowdy, and the chief people officer Aimee Hoyt. Firms should
aspire to reach high shared domain knowledge levels to create unique business competitive

advantages that would lead to better relative performance.
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Figure 6.1: Matrix of Shared Domain Knowledge Groups

Our results clearly show that advisory shared domain knowledge (cell B) is beneficial and results
in high firm performance in comparison to average industry performance. With high digital
savviness, TMT executives are aware of the potential and limitations of current and future IT, have
a vision about how digital technologies and innovations can bring business value, and champion
IT-related initiatives. Such savviness complements the role of the CIO as a member of the TMT,
even if the CIO has low business savviness. Here, the TMT members act as advisors to the ClOs

and guide their work to not only align with the business direction and strategies, but also to
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transform the firm digitally. Our results reaffirm the opinion about the importance of business
executives in leading and managing IT in firms.

With high CIO business savviness but low TMT digital savviness (cell C), it might be challenging
for those ClOs who are members of the TMT to create value and impact their firms’ relative
performance. With business executives being low in digital knowledge, several impediments might
rise, hindering the push of the IT agenda and reducing the effectiveness of CIO membership.
Moreover, TMT members with limited IT knowledge and experience might feel threatened and
challenged by a CIO with high business knowledge. For example, when they do not understand
what ClOs are talking about in briefings, executives can become hostile and think that “the
technologists were arrogant, condescending and incomprehensible.” (Andriole, 2016). The IS
literature has highlighted that CEOs and top executives sometimes have mixed perceptions and
opinions about IS leadership and organizational IT in general (Peppard, 2007). For example, lack
of trust and awareness regarding IT organizational impact (Lederer & Mendelow, 1988), dissimilar
views about IS priorities (Earl & Feeny, 1994; Feld & Marmol, 1994), and lack of confidence in
CIOs (Feld & Marmol, 1994; Tai & Phelps, 2000) are some of the issues that might surface with
low digital savviness of the TMT.

With low shared domain knowledge on both sides (cell D), we have knowledge specialization,
which is the old managerial practice in organizations. Such specialization will further impede
gaining the benefits of CIO membership in the TMT and, hence, their impact on relative firm
performance. Low digital knowledge might lead to TMT members not understanding or
underestimating the importance of IT to the firm initiatives and strategies, shy away from

supporting IT-related projects and initiatives, and have lower involvement in IT planning (Doll,
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1985; Enns et al., 2003). Thus, there are many barriers to make the CIO membership effective in

enhancing relative firm performance.

6.5 Future Research

Future research should work to collect more granular measures of CIO business savviness and
TMT digital savviness. Moreover, the reliability and validity of such measures should be
established to make sure that they represent the theoretical constructs. Failing to perform such
validation steps will raise the issues of either misrepresentation or underrepresentation (Burton-
Jones & Lee, 2017). Steps that can be taken to strengthen archival proxies include taking to who
created such proxies or who understand these proxies from practice to see whether they reflect the
constructs of interest (Burton-Jones & Lee, 2017). This is a qualitative validation of archival
proxies. Statistical procedures can also be applied to increase the construct validity of proxy
measures such as convergent and discriminant validities (Hoskisson et al., 1993). To achieve such
validation steps, psychometric measures of CIO business savviness and TMT digital savviness
must be collected.

In addition, more granular measures can be calculated by looking at richer archival sources. We
mainly relied on SEC proxy statements to measures the proxies. However, there might be other
sources that have richer information about the CIOs and TMT executives, resulting in higher
quality proxies. One example of a superior proxy would be using the CIO years of experience in
managerial positions instead of only whether the CIO has had such experiences.

Future research should also work on finding and measuring stronger instrumental variables. This
will help in correcting for the endogeneity issue of the CIO presence. In the literature review
chapter, we have tried to compile and visualize potential instrumental variables in the IS strategic

leadership nomological string. However, most of these theoretically justifiable instruments either
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require extensive work to extract from archival sources (e.g., IT failures) or require collection via

primary data collection methods (e.g., CIO influence behavior). Figure 6.2 shows these potential

instruments.
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Figure 6.2: Potential Factors Influencing CIO Presence in TMT

Although we applied several econometric techniques to test the hypothesis of CIO presence impact
on relative firm performance, we believe that using a longitudinal design and use advanced causal
techniques would enhance establishing the causal link between CIO presence and relative firm
performance. Among the technigues to use are matching techniques that mimic randomized
experiments in observational studies (Mithas & Krishnan, 2008b; P. Rosenbaum, 2019; P. R.

Rosenbaum, 2020). Matching techniques are also used as an alternative for endogeneity statistical
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techniques, especially in the absence of strong instrumental variables. Using longitudinal design
has several advantages over cross-sectional design, including more variability across both time
and unit, efficient estimation, increase in degrees of freedom, and control for unit heterogeneity.
Longitudinal designs will allow for a more nuanced understanding of the role of the CIO presence
both within and between firms. For example, within a firm and over time, we can study how a CIO
presence impacts relative firm performance. This will allow us to track and study the true CIO
impact over time. The impact of the CIO presence can also be studied between firms with
longitudinal designs. This is important because within and between effects “influence can operate
simultaneously and even in opposite directions”(Curran & Bauer, 2011, p. 585). Hence, advanced
econometric techniques can be applied to analyze panel data such as Fixed-effects, Random-
effects, Allison’s hybrid method, and others.

Future research can investigate the negative impact of CIO presence by looking at the idea that if
the CIOs are not socially connected or accepted in the TMT, then their ability to influence
decisions can become limited. When CIOs are unable to communicate the value of IT and the IT
organization to the CEO and business executives, social conflicts at the top level about the CIO’s
importance and IT value might rise. When C10s become part of the TMT, they are supposed to be
key players participating in making strategic decisions and choices. This leads to the point that in
addition to being business savvy, ClOs should also be socially savvy. Social savviness can help
the CIO navigate uneven power distribution and politics, becoming more acceptable as an
executive, building trusting and working relationships with TMT, and, ultimately, influencing
organizational decisions and outcomes. Social savviness can be the CIO’s ability to establish a
trusting and working relationship with TMT members and leverage this relationship to generate

business value through IT. A good working relationship between the CIO and the firm’s top
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executives is critical to harness IT-related business value (Karahanna & Preston, 2013). Building
such a relationship is difficult and might take years. Nevertheless, CIOs can work on such an
important endeavor by following several techniques. These techniques fall under how the CIO can
effectively create and communicate IT value. CIOs can work to establish and influence the
relationship by using richer channels of communication such as face-to-face communication and
increasing frequency of communication with the TMT (Johnson & Lederer, 2005). All will lead
to a better mutual understanding of the current and future roles of IT. ClIOs can use influence
behavior tactics to gain TMT commitment to IT strategies and initiatives (Enns et al., 2003). These
tactics include using rational persuasion (logical arguments & factual evidence), using personal
appeal (CIO appealing to TMT feelings of loyalty and friendship), and avoiding pressuring
executives. The CIO is a social actor who works in a social structure (i.e., TMT level). With such
structure comes social capital that can either provide the C10 with valuable resources and facilitate
actions, or hinder the CIO’s actions and create impediments. Social capital is an important
facilitator of knowledge exchange and integration, which is important for the transformation of IT
investment to organizational outcomes. The social capital theory explains how such a beneficial
relationship can be established. Social capital is about CIO-TMT formal and informal
relationships, mutual cognition and language, and TMT trust in CIO. When it comes to trust, CI1Os
should work to reflect that they are acting in the firm’s best interest, have honesty when dealing

with TMT, and be competent in what they do (Karahanna & Preston, 2013).

6.6 Conclusion
We undertook this study to answer two IS strategic leadership questions: How does the presence
of the CIO in the TMT influence relative firm performance? and how does TMT digital savviness

enhance the impact of CIO business savviness on relative firm performance for those CIOs in the
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TMT? Our empirical findings show that CIO presence does not generate a positive impact on
relative firm performance, and what is needed is a set of complementary TMT characteristics in
the form of digital savviness that elevate the impact of CIO membership even if CIO business

knowledge is low.
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APPENDICES

Appendix A:

Appendix A Shows the results of the robustness checks for the first hypothesis.
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Table Al: Two-stage Treatment Effects Model with DV Tobin’s g

First stage (Probit) Second stage (OLS)

VARIABLES DV =CIO DV = Tobin’s (
Asset Tangibility -0.29%**
(0.069)
Capital Intensity 6.20***
(1.38)
COGS -1.17%**
(0.36)
Leverage 0.99***
(0.24)
Firm Size 0.29***
(0.039)
Operating Cost 0.39
(0.49)
Organizational Slack 0.10***
(0.027)
R&D Innovation Intensity 11.5%**
(1.30)
Market Concentration (HHI) 0.000047
(0.000062)
Environmental Dynamism -2.98
(5.39)
Environmental Munificence -0.034
(0.96)
CIO -1.87**
(0.68)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.96*
(0.41)
Constant -0.79 2.58
(1.03) (5.75)
Observations 859 859
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Table A2: Two-stage Treatment Effects Model with DV ROA

First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = ROA
Asset Tangibility -0.028***
(0.0033)
Capital Intensity 0.65***
(0.065)
COGS 0.0090
(0.017)
Leverage 0.057***
(0.011)
Firm Size 0.011***
(0.0018)
Operating Cost -0.16***
(0.023)
Organizational Slack 0.0015
(0.0013)
R&D Innovation Intensity 0.015
(0.061)
Market Concentration (HHI) 4.6e-06
(2.9e-06)
Environmental Dynamism 0.059
(0.25)
Environmental Munificence -0.048
(0.045)
CIO -0.083**
(0.032)
CIO Prevalence 1.00**
(0.38)
Board Age -0.034*
(0.015)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.044*
(0.019)
Constant -0.78 0.15
(1.03) (0.27)
Observations 858 858

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A3: Two-stage Treatment Effects Model with CIO
Prevalence, Board Age, Board Independence, Board Size, and

TMT Age as Instruments

VARIABLES

First stage (Probit)

Second stage (OLS)

DV =CIO DV = A Tobin’s q
Asset Tangibility -0.29%**
(0.069)
Capital Intensity 6.63***
(1.39)
COGS -0.66+
(0.36)
Leverage 0.86***
(0.24)
Firm Size 0.27***
(0.039)
Operating Cost 0.0047
(0.49)
Organizational Slack 0.094***
(0.027)
R&D Innovation Intensity 10.4***
(1.30)
Market Concentration (HHI) 0.000066
(0.000062)
Environmental Dynamism 7.54
(5.39)
Environmental Munificence -0.36
(0.96)
CIO -1.79**
(0.68)
CIO Prevalence 0.98**
(0.38)
Board Age -0.035*
(0.014)
Board Independence 0.80+
(0.44)
Board Size 0.085***
(0.023)
TMT Age 0.012
(0.014)
lambda 0.91*
(0.41)
Constant -0.71 -8.92
(1.02) (5.75)
Observations 859 859

Standard errors in parentheses

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A4: Two-stage Treatment Effects Model with CIO
Prevalence, Board Age, Board Independence, Board Size as

Instruments
First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.29***
(0.069)
Capital Intensity 6.63***
(1.38)
COGS -0.66+
(0.36)
Leverage 0.87***
(0.24)
Firm Size 0.27***
(0.039)
Operating Cost -0.0091
(0.49)
Organizational Slack 0.092***
(0.027)
R&D Innovation Intensity 10.4***
(1.30)
Market Concentration (HHI) 0.000066
(0.000062)
Environmental Dynamism 7.39
(5.40)
Environmental Munificence -0.37
(0.96)
CIO -1.99**
(0.71)
CIO Prevalence 0.96*
(0.38)
Board Age -0.030*
(0.013)
Board Independence 0.74+
(0.44)
Board Size 0.088***
(0.022)
lambda 1.03*
(0.43)
Constant -0.35 -8.72
(0.94) (5.76)
Observations 859 859

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A5: Two-stage Treatment Effects Model Using 99%

Winsorizing
First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.28***
(0.059)
Capital Intensity 6.32***
(1.18)
COGS -0.91**
(0.30)
Leverage 0.41*
(0.20)
Firm Size 0.26***
(0.034)
Operating Cost -0.049
(0.42)
Organizational Slack 0.076**
(0.023)
R&D Innovation Intensity 6.95***
(1.12)
Market Concentration (HHI) 0.000055
(0.000052)
Environmental Dynamism 7.51
(4.60)
Environmental Munificence -0.49
(0.82)
CIO -1.84**
(0.60)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.99**
(0.36)
Constant -0.79 -8.26+
(1.03) (4.91)
Observations 859 859

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A6: Two-stage Treatment Effects Model Using 95%

Winsorizing
First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.22%**
(0.041)
Capital Intensity 4.73%**
(0.82)
COGS -0.69**
(0.21)
Leverage 0.19
(0.14)
Firm Size 0.21***
(0.024)
Operating Cost -0.14
(0.29)
Organizational Slack 0.043**
(0.016)
R&D Innovation Intensity 4.05%**
(0.78)
Market Concentration (HHI) 0.000059
(0.000037)
Environmental Dynamism 6.44*
(3.26)
Environmental Munificence -0.24
(0.57)
CIO -1.60***
(0.44)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.88***
(0.27)
Constant -0.79 -7.03*
(1.03) (3.47)
Observations 859 859

Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A7: Two-stage Treatment Effects Model with DV (A
Tobin’s q) in 2018

First stage (Probit) Second stage (OLS)

VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.29%**
(0.063)
Capital Intensity 6.56***
(1.26)
COGS -1.30%**
(0.33)
Leverage 1.00%**
(0.22)
Firm Size 0.24***
(0.036)
Operating Cost -0.090
(0.45)
Organizational Slack 0.067**
(0.025)
R&D Innovation Intensity 6.22%**
(1.19)
Market Concentration (HHI) 0.000066
(0.000056)
Environmental Dynamism 6.27
(4.92)
Environmental Munificence -0.17
(0.87)
CIO -1.43*
(0.61)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.80*
(0.37)
Constant -0.79 -7.11
(1.03) (5.25)
Observations 859 859

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A8: Two-stage Treatment Effects Model with DV (Tobin’s

g) in 2018
First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.30***
(0.063)
Capital Intensity 6.04***
(1.27)
COGS -1.88***
(0.33)
Leverage 1.12%**
(0.22)
Firm Size 0.26***
(0.036)
Operating Cost 0.34
(0.45)
Organizational Slack 0.073**
(0.025)
R&D Innovation Intensity 7.06***
(1.19)
Market Concentration (HHI) 0.000014
(0.000057)
Environmental Dynamism -1.41
(4.93)
Environmental Munificence 0.61
(0.88)
CIO -1.51*
(0.62)
CIO Prevalence 1.02**
(0.38)
Board Age -0.034*
(0.014)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.85*
(0.37)
Constant -0.79 1.01
(1.03) (5.27)
Observations 859 859

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table A9: Two-stage Treatment Effects Model with DV (ROA) in

2018
First stage (Probit) Second stage (OLS)
VARIABLES DV =CIO DV = A Tobin’s q
Asset Tangibility -0.024***
(0.0035)
Capital Intensity 0.60***
(0.069)
COGS 0.030+
(0.018)
Leverage 0.086***
(0.012)
Firm Size 0.014***
(0.0020)
Operating Cost -0.16***
(0.025)
Organizational Slack 0.0037**
(0.0014)
R&D Innovation Intensity 0.090
(0.065)
Market Concentration (HHI) 5.3e-06+
(3.1e-06)
Environmental Dynamism 0.17
(0.27)
Environmental Munificence -0.081+
(0.048)
CIO -0.067*
(0.033)
CIO Prevalence 1.00**
(0.38)
Board Age -0.034*
(0.015)
Board Independence 0.74+
(0.45)
Board Size 0.083***
(0.023)
TMT Age 0.014
(0.014)
CEO Tenure -0.0066
(0.0065)
lambda 0.035+
(0.020)
Constant -0.78 0.021
(1.03) (0.29)
Observations 858 858

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1

178



Appendix B

Appendix B includes the tables and figures for the robustness checks for hypothesis 2.
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Table B1: Interaction Analysis with Independent Variable as C1O

Managerial Experience

DV = A Tobin’s g in

VARIABLES 2017
Asset Tangibility -0.53**
(0.16)
Capital Intensity 7.72%*
(2.53)
COGS -1.10+
(0.63)
Leverage 2.03***
(0.34)
Firm Size 0.27***
(0.056)
Operating Cost -0.14
(0.79)
Organizational Slack 0.19***
(0.049)
R&D Intensity 6.25**
(2.39)
HHI 0.000039
(0.000092)
Dynamism 21.0+
(11.3)
Munificence 0.058
(1.86)
TMT Digital Savviness 1.35*
(0.62)
CIO Managerial Experience -0.42*
(0.18)
CIO*TMT Interaction -1.44*
(0.69)
Constant -23.3+
(11.9)
Observations 242
R? 0.350

Standard errors in parentheses

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

180



Interaction Plot
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Figure B1: Interaction Plot with Independent Variable as CIO Managerial Experience
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Table B2: Interaction Analysis with Independent Variable as CIO

Business Education

VARIABLES DV = A Tobin’s ¢ in 2017
Asset Tangibility -0.56**
(0.18)
Capital Intensity 7.26*
(2.80)
COGS -0.82
(0.69)
Leverage 2.25%**
(0.36)
Firm Size 0.24***
(0.061)
Operating Cost -0.30
(0.87)
Organizational Slack 0.18***
(0.054)
R&D Intensity 6.43*
(2.62)
HHI 0.000032
(0.00011)
Dynamism 20.3+
(11.7)
Munificence -2.04
(2.04)
TMT Digital Savviness 0.76
(0.58)
CIO Business Education -0.35
(0.21)
CIO*TMT Interaction -0.53
(0.69)
Constant -20.5+
(12.2)
Observations 208
R? 0.355

Standard errors in parentheses

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Interaction Plot
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Figure B2: Interaction Plot with Independent Variable as CIO Business Education
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Table B3: Interaction Analysis with Moderator as TMT
IT Employment

VARIABLES DV = A Tobin’s ¢ in 2017
Asset Tangibility -0.54***
(0.15)
Capital Intensity 8.59***
(2.49)
COGS -0.95
(0.61)
Leverage 2.05%**
(0.33)
Firm Size 0.27***
(0.055)
Operating Cost -0.22
(0.74)
Organizational Slack 0.17***
(0.043)
R&D Intensity 6.71*%*
(2.22)
HHI -2.8e-06
(0.000091)
Dynamism 17.2+
(10.0)
Munificence -0.43
(1.75)
TMT IT Employment 6.55**
(2.00)
CIO Business Savviness -0.40*
(0.19)
CIO*TMT Interaction -7.26**
(2.23)
Constant -19.0+
(10.6)
Observations 246
R? 0.368

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B3: Interaction Plot with Moderator as TMT IT Employment
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Table B4: Interaction Analysis with Moderator as TMT IT

Education
VARIABLES DV = A Tobin’s ¢ in 2017
Asset Tangibility -0.55***
(0.15)
Capital Intensity 7.22%*
(2.51)
COGS -1.00
(0.62)
Leverage 1.92%**
(0.33)
Firm Size 0.27***
(0.057)
Operating Cost -0.38
0.77)
Organizational Slack 0.18***
(0.044)
R&D Intensity 6.33**
(2.37)
HHI 0.000048
(0.000093)
Dynamism 19.6+
(10.2)
Munificence -0.17
(1.78)
TMT IT Education 2.21
(1.63)
CIlO Business Savviness -0.44*
(0.20)
CIO*TMT Interaction -2.05
(1.80)
Constant -21.5*
(10.8)
Observations 246
R? 0.343

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B4: Interaction Plot with Moderator as TMT IT Education
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Table B5: Interaction Analysis with Moderator as TMT
IT Industrial Experience

VARIABLES DV = A Tobin’s q in 2017
Asset Tangibility -0.54***
(0.15)
Capital Intensity 7.32%*
(2.51)
COGS -1.00
(0.62)
Leverage 1.96%**
(0.34)
Firm Size 0.27***
(0.056)
Operating Cost -0.33
(0.75)
Organizational Slack 0.18***
(0.044)
R&D Intensity 6.55**
(2.39)
HHI 0.000035
(0.000093)
Dynamism 18.8+
(10.2)
Munificence -0.26
(1.80)
TMT IT Industrial Experience 0.66
(0.80)
CIO Business Savviness -0.42*
(0.20)
CIO*TMT Interaction -0.71
(0.84)
Constant -20.7+
(10.8)
Observations 246
R? 0.339

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B5: Interaction Plot with Moderator as TMT IT Industrial Experience
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Table B6: Interaction Analysis with Moderator as
CEO Digital Savviness

VARIABLES DV = A Tobin’s ¢ in 2017
Asset Tangibility -0.53***
(0.15)
Capital Intensity 7.89**
(2.47)
COGS -1.03+
(0.61)
Leverage 2.03***
(0.33)
Firm Size 0.27***
(0.055)
Operating Cost -0.19
(0.74)
Organizational Slack 0.19***
(0.043)
R&D Intensity 7.01*%*
(2.26)
HHI 0.000040
(0.000090)
Dynamism 17.3+
(10.0)
Munificence -0.38
(1.75)
CEO Digital Savviness 1.19**
(0.38)
CIO Business Savviness -0.094
(0.21)
CEO*CIO Interaction -1.39**
(0.43)
Constant -19.5+
(10.5)
Observations 246
R? 0.367

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B6: Interaction Plot with Moderator as CEO Digital Savviness
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Table B7: Interaction Analysis with Moderator as CFO
Digital Savviness

VARIABLES DV = A Tobin’s ¢ in 2017
Asset Tangibility -0.53***
(0.15)
Capital Intensity 7.25**
(2.51)
COGS -0.94
(0.62)
Leverage 1.97***
(0.34)
Firm Size 0.27***
(0.056)
Operating Cost -0.38
(0.75)
Organizational Slack 0.19***
(0.044)
R&D Intensity 6.18**
(2.31)
HHI 0.000035
(0.000092)
Dynamism 18.8+
(10.2)
Munificence -0.24
(1.79)
CFO Digital Savviness 0.33
(0.43)
CIO Business Savviness -0.37+
(0.21)
CEO*CIO Interaction -0.16
(0.49)
Constant -20.7+
(10.8)
Observations 246
R? 0.341

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B7: Interaction Plot with Moderator as CFO Digital Savviness
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Table B8: Interaction Analysis with Moderator as CEO+CFO Digital Savviness

DV = A Tobin’s g in

VARIABLES 2017
Asset Tangibility -0.54***
(0.15)
Capital Intensity 7.65**
(2.49)
COGS -0.97
(0.62)
Leverage 2.06*%**
(0.34)
Firm Size 0.27***
(0.055)
Operating Cost -0.37
(0.75)
Organizational Slack 0.19***
(0.043)
R&D Intensity 6.89**
(2.32)
HHI 0.000041
(0.000092)
Dynamism 19.1+
(10.1)
Munificence -0.39
(1.77)
CEO+CFO Digital Savviness
1.CEO+CFO Digital Savviness 1.00**
(0.38)
2.CEO+CFO Digital Savviness 0.83
(0.60)
CIO Business Savviness -0.11
(0.22)
1.CEOCFO*CIO Interaction -1.01*
(0.44)
2.CEOCFO*CIO Interaction -0.87
(0.66)
Constant -21.2*
(10.6)
Observations 246
R? 0.360

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B8: Interaction Plot with Moderator as CEO+CFO Digital Savviness
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Table B9: Interaction Analysis with DV as Tobin’s g

DV = Tobin’s g in

VARIABLES 2017
Asset Tangibility -0.47**
(0.15)
Capital Intensity 6.91**
(2.42)
COGS -1.59**
(0.60)
Leverage 2.21%**
(0.33)
Firm Size 0.29***
(0.053)
Operating Cost 0.14
(0.73)
Organizational Slack 0.19***
(0.042)
R&D Intensity 8.01***
(2.31)
HHI 0.000096
(0.000089)
Dynamism 4.03
(9.83)
Munificence 0.52
(1.72)
TMT Digital Savviness 1.66*
(0.70)
CIO Business Savviness -0.53**
(0.19)
CIO*TMT Interaction -1.81*
(0.76)
Constant -5.38
(10.3)
Observations 246
R? 0.424

Standard errors in parentheses

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B9: Interaction Plot with DV as Tobin’s g
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Table B10: Interaction Analysis with DV as ROA

DV =ROAn
VARIABLES 2017
Asset Tangibility -0.030***
(0.0074)
Capital Intensity 0.60***
(0.12)
COGS -0.0034
(0.031)
Leverage 0.12%**
(0.017)
Firm Size 0.012%**
(0.0027)
Operating Cost -0.18***
(0.037)
Organizational Slack 0.0035
(0.0022)
R&D Intensity 0.21+
(0.12)
HHI 8.1e-06+
(4.5e-06)
Dynamism 0.083
(0.50)
Munificence -0.0058
(0.088)
TMT Digital Savviness 0.072*
(0.036)
CIO Business Savviness -0.030**
(0.0097)
CIO*TMT Interaction -0.11**
(0.039)
Constant 0.067
(0.53)
Observations 246
R? 0.524

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B10: Interaction Plot with DV as ROA
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Table B11: Interaction Analysis with DV as Tobin’s q in 2018

DV = Tobin’s
VARIABLES qin 2018
Asset Tangibility -0.44**
(0.16)
Capital Intensity 5.60*
(2.66)
COGS -1.18+
(0.66)
Leverage 2.48***
(0.36)
Firm Size 0.24***
(0.059)
Operating Cost -0.60
(0.80)
Organizational Slack 0.12*
(0.046)
R&D Intensity 12.2%**
(2.54)
HHI 0.000087
(0.000098)
Dynamism 9.11
(10.8)
Munificence 1.84
(1.89)
TMT Digital Savviness 2.03**
(0.77)
CIO Business Savviness -0.57**
(0.21)
CIO*TMT Interaction -2.12*
(0.84)
Constant -11.0
(11.4)
Observations 246
R? 0.410

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B11: Interaction Plot with DV as Tobin’s ¢ in 2018
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Table B12: Interaction Analysis with DV as ROA in 2018

DV =ROAn
VARIABLES 2018
Asset Tangibility -0.022*
(0.0085)
Capital Intensity 0.52***
(0.14)
COGS 0.088*
(0.035)
Leverage 0.13***
(0.019)
Firm Size 0.012%**
(0.0031)
Operating Cost -0.28***
(0.043)
Organizational Slack 0.0053*
(0.0025)
R&D Intensity 0.39**
(0.14)
HHI 8.0e-06
(5.2e-06)
Dynamism 0.090
(0.58)
Munificence -0.0047
(0.10)
TMT Digital Savviness 0.076+
(0.041)
CIO Business Savviness -0.026*
(0.011)
CIO*TMT Interaction -0.11*
(0.045)
Constant 0.073
(0.61)
Observations 246
R? 0.498

Standard errors in parentheses
*** n<0.001, ** p<0.01, * p<0.05, + p<0.1
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Figure B12: Interaction Plot with DV as ROA in 2018
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