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ABSTRACT

Purpose: This basic, quantitative, descriptive, cross-sectional research aims to empirically examine
the impact of IT governance on business-IT alignment. Method: This study adopts the Structural
Equation Model (SEM) technique with Confirmatory Factor Analysis (CFA) to evaluate the rela-
tionship between IT governance and business-IT alignment, testing three basic hypotheses on the
data collected from 672 web-based surveys of companies in Colombia. Main finding: IT gover-
nance significantly and directly affects business-IT alignment, but there are no differences in such
influence as per industry type or company size. Limitations: This study only considered companies
located in Colombia with a limited sample size in several industry types, which may become a
possibility for further studies. Additionally, the data collected relies on the honesty of respondents
and is not completely free of bias.

Keywords: Information Technology, IT governance, IT governance practices, Business-IT align-
ment, IT strategic alignment, IT management.

RESUMEN

Objetivo de la investigacion: El proposito de esta investigacion basica, cuantitativa, descriptiva y
transversal es examinar empiricamente el impacto de la gobernanza de TI en el alineamiento de ne-
gocio y TI. Metodologia: Este estudio adopta la técnica Modelo de Ecuaciones Estructurales (SEM)
con Anilisis Factorial Confirmatorio (CFA) con el fin de evaluar la relacién planteada entre gobier-
no de TIy alineamiento de negocio y TI, poniendo a prueba tres hipdtesis basicas, usando los datos
recolectados procedentes de 672 encuestas realizadas via web a empresas en Colombia. Hallazgos:
Este estudio encontrd que el gobierno de TT afecta de manera significativa y directa la alineacién de
negocio y de TI, pero no existen diferencias en dicha influencia entre tipos de industria y tamafios
de empresa. Limitaciones: Este estudio solo tom¢ en cuenta empresas localizadas en Colombia con
limitacién en tamafio de muestra en varios sectores de actividad, lo que puede constituirse como
una posibilidad para estudios posteriores. Adicionalmente, los datos recolectados estdn basados en
la honestidad de los encuestados y no estin completamente libres de sesgo.

Palabras clave: Tecnologia de Informacién, Gobierno de TI, Précticas de Gobierno TI, Alineamiento
de negocio y TI, Alineamiento estratégico de TI, Gestion de TL
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1. INTRODUCTION

Information technologies (IT) are one of the key factors in
organizational competitiveness (Weill et al. 2002), along with
processes, investments, expenses, IT assets (hardware, soft-
ware and communications networks), and the firms’ knowledge
to provide technological services (Aduloju 2014; Mardikyan
2010). This is why organizations increasingly depend on IT and
their capabilities to efficiently integrate IT resources into other
organizational and management processes (Zhang et al. 2016).
As aresult, the IT management approach in many organizations
has evolved from an operational support role to a more strategic
role involving aspects such as business transformation, innova-
tion, and obtaining IT-based business opportunities (Tanriverdi
et al. 2010).

Since an organization’s strategic IT management is increas-
ingly based on its IT governance (ITG) (Caluwe and De Haes
2019; Cervone 2017; Kude et al. 2018), it is necessary to achieve
adequate business and IT alignment (BITA) given its positive
effects on business performance (Gerow et al. 2014; Wagner
et al. 2014; Yayla and Hu 2012). Organizations will operate bet-
ter when key IT resources are aligned with the business strategy
and when appropriate structures are used to monitor the de-
ployment and effective management of these resources (Colt-
man et al. 2015).

Despite the abundant body of knowledge of ITG and BITA,
there is a need for describing and explaining the nature and
scope of the relationships between ITG and strategic BITA, as
well additional empirical evidence that allows for an integrated
understanding of such relationship (De Haes and Van Grember-
gen 2009; Raymond et al. 2019). This leads to the following re-
search questions: What is the impact of ITG practices on BITA?
And consequently, will there be any differences in that impact
depending on industry type or company size?

In response to the above questions, the research objectives
are formulated: a) to study the direct effect of ITG on BITA,
and b) to examine the moderating effects of industry type and
company size on the relationship between ITG and BITA. To
achieve these two objectives, an empirical research model was
developed and tested using a Structural Equation Model (SEM),
using survey data from a sample of 672 Colombian companies.
It was found that ITG has a positive effect on BITA and there
are no differences in the relationship according to industry type
and company size.

The rest of the article is divided as follows: Section 2 presents
the literature review and the following section shows the theo-
retical background, hypotheses, and research model. Section 4
then expounds on the research method. Section 5 contains the
empirical results obtained from the analysis of the SEM method.
The last section presents the conclusions, describes the limita-
tions of the study, discusses the contributions and implications
for future research, and provides some closing remarks.

2. LITERATURE REVIEW

This study is based on three research streams in the liter-
ature on IT business use: (1) the components and practices of

ITG (Caluwe and De Haes 2019; Lunardi et al. 2017); (2) the
BITA model and its measurement (Gerow et al. 2014; Jia et al.
2018; Zhang et al. 2018), and (3) the relationship between ITG
and BITA (De Haes and Van Grembergen 2009; Héroux and
Fortin 2018). As discussed in the introduction, there is still a
need for knowledge that involves the measurement of ITG prac-
tices and their ability to generate BITA.

This study was based on recent articles that reviewed the lit-
erature on each construct. In the case of ITG, the definitions
and mechanisms or practices of ITG studied by Levstek, Hovelja
and Pucihar (2018) were reviewed. The research gap raised by
Caluwe and De Haes (2019) on the uncertainty of ITG conse-
quences was also taken into account. In the case of BITA, the
5W1H (When, Who, What, Why, Where, How) analysis by
Zhang, Chen and Luo (2018) was considered to understand
BITA from the perspective of the company’s architecture. Like-
wise, this study analyzes the four main research topics on BITA
(model, measurement, background, and dynamics) suggested
by Jia, Wang and Ge (2018).

2.1. IT Governance (ITG)

Academic and practitioner literature has addressed the issue
of ITG since the 1990s, focusing on two perspectives, one that
analyses it as a derivation of corporate governance and another
that sees it as a determining factor of the alignment between
business objectives and IT (Balocco et al. 2013). ITG can be un-
derstood as part of corporate governance that enables the IT
function to add value to the business by controlling the risks
associated with IT processes and making better use of available
technology resources (IT Governance Institute 2003). However,
ITG is not an easy notion to understand, and previous research
has examined different aspects of ITG in various contexts that
often have different interpretations (Buchwald et al. 2014).

In a longitudinal study on large enterprises, Peterson (2004)
offered a roadmap for the IT Governance Assessment Process
(ITGAP), which has four stages: “(1) Describe and assess ITG
value drivers, (2) Describe and assess the differentiation of IT
decision-making authority for the portfolio of IT activities, (3)
Describe and assess the capabilities of ITG, and (4) Describe
and assess IT value realization” (Peterson 2004, p. 20).

Weill and Ross (2004) defined ITG in the following terms:
“Specifying the decision rights and accountability framework to
encourage desirable behavior in the use of IT” (p. 8). Accord-
ing to these authors, ITG is a framework of interaction among
three key components: the first is known as structures that de-
rive from business units, functions, roles, and responsibilities
for proper IT decision-making. The second is processes, which
refer to the design of procedures for implementing management
following IT strategies and policies. The last component is rela-
tional mechanisms, which are considered the devices that look
for opportunities to guarantee the effectiveness of ITG imple-
mentation.

Derived from studies by Van Grembergen et al. (2004), Pe-
terson (2004), Weill and Ross (2004) and De Haes (2007), De
Haes and Van Grembergen (2008) argued that, “IT governance
can be deployed using a mixture of various structures, process-
es, and relational mechanisms” (p. 1). ITG structures “include
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structural (formal) devices and mechanisms for connecting and
enabling horizontal, or liaison, contacts between business and
IT management (decision-making) functions” (Peterson 2004,
p. 14). ITG processes have to do with “formalization and institu-
tionalization of strategic IT decision-making or IT monitoring
procedures” (Peterson 2004, p. 15). ITG relational mechanisms
are understood as “the active participation of, and collaborative
relationships among, corporate executives, IT management, and
business management” (Peterson 2004, p. 15).

Caluwe and De Haes (2019) set out to find knowledge gaps
in board-level ITG at the, summarizing existing research and
identifying opportunities for future research. Such a study
found that at the level of ITG structures there is extensive re-
search on background and consequences. It concluded that
there is little research available on ITG processes, as well as
on ITG relational mechanisms. This suggests that while ITG
structures are quite clear and described in detail in previous
research, little was found about ITG processes and relational
mechanisms (Caluwe and De Haes 2019). This study leverag-
es this gap and seeks to study and measure ITG in its three
dimensions together (structures, processes, and relational
mechanisms).

2.2. Business-IT Alignment (BITA)

BITA is defined as the degree of alignment between IT and
business strategy (Jia et al. 2018) and has been a concern of sen-
ior management for decades (Queiroz 2017). This can be seen,
for example, in the study by Luftman et al. (2013) in which they
state that BITA has consistently been ranked as one of the top
three challenges for scholars, IT professionals, and business ex-
ecutives over the past three decades, showing that BITA remains
the ultimate goal of organizations. This is not so easy to achieve
and, as such, it has become the main concern of IT manage-
ment in the US and Europe, the second in Latin America and
the sixth in Asia. However, despite much research, the effect of
IT strategic alignment on organizational performance remains
evident (Sabherwal et al. 2001; Yayla and Hu 2012; Gerow et al.
2015, 2016), but with mixed results in the literature (Queiroz
2017).

In a bibliometric review of literature on BITA, Jia et al. (2018)
identify four relevant BITA research factors, model, measure-
ment, background, and dynamics. The first factor referred to
is the BITA model. In a widely publicized study, Henderson
and Venkatraman (1993) characterized the strategic alignment
model (SAM) as describing all possible alignment relationships
among four key components: business strategy, IT strategy,
business infrastructure and processes, and IT infrastructure and
processes.

The second BITA factor analyzed is how alignment is meas-
ured. There have been many methods for measuring BITA but
the existing ones are based on a static perspective. In essence,
each method is different and can lead to different types of results
(Jia et al. 2018). For example, Luftman (2000) designed a wide-
ly publicized survey based on the SAM model, while Bergeron
et al. (2004) present a form of alignment measurement that at-
tempts to explain the impact of various factors on alignment
and at the same time its impact on organizational performance.

The third factor is the BITA background; Jia et al. (2018)
identify numerous BITA antecedents that subsequently group
into four dimensions (social, cultural, strategic, and structural).
Within the various BITA antecedents studied, some ITG prac-
tices can be found but these studies deal with individual effects
of some ITG practices on BITA and not the joint effect of ITG
practices (structures, processes, and relational mechanisms) on
BITA.

The fourth factor is the BITA dynamics; Chan and Reich
(2007) argued that there are two basic ways of looking at align-
ment. The first way is to appreciate alignment as a continuous
process, which is subject to variations resulting from decisions
made, adjustment of adopted strategies over time, and improve-
ment of IT management capabilities. The second way is align-
ment as a final state, which is conceived as resulting from either
action taken or the strategies the organization has planned.

Thus, in this research, BITA is reviewed from the perspec-
tive of alignment measurement, taking into account the pro-
posal of Bergeron et al. (2004) and not that of Luftman (2000)
since ITG maturity is one of its dimensions, causing endogenei-
ty. From the perspective of BITA dynamics, this study, given its
cross-sectional nature, looks at the current state of alignment in
the organization and not its continuous process.

2.3. Relationship between ITG and BITA

In different studies (De Haes and Van Grembergen 2004;
Van Grembergen 2004; Van Grembergen et al. 2004; Van Grem-
bergen and De Haes 2008), the authors collected previous stud-
ies and suggested that ITG can be implemented through a com-
bination of structures, processes, and relational mechanisms.
They then suggested that there is a relationship between ITG
and BITA (De Haes and Van Grembergen 2009).

Some authors have taken up in many ways the formulation
of De Haes and Van Grembergen (2009) on the implementation
of TI governance practices. Kuruzovich, Basselier, and Sam-
bamurthy (2012) assessed how the strategic importance of IT
influences the governance practices of IT involving the board
of directors and how they affect IT alignment. Besides, Ping-Ju
Wau et al. (2015) examined how ITG mechanisms and strategic
alignment influence organizational performance.

Asante (2010) studied how the ITG structures (Focused, De-
centralized, and Federal) established by Weill and Ross (2004)
impact the maturity of IT strategic alignment, using the model
of Luftman (2000). Harguem, Karuranga and Mellouli (2014)
empirically proved through a quantitative study in US compa-
nies that ITG mechanisms positively affect the organization’s
global IT management capabilities, contributing to improved
strategic alignment that could be reflected in the organization’s
performance.

As can be seen, the authors have used each of the ITG prac-
tices separately. There is consensus that organizations should
use ITG mechanisms, but few researchers attempt to describe
and provide a complete explanation for ITG mechanisms or
practices (Levstek et al. 2018). For this reason, this study at-
tempts to assess ITG practices or mechanisms (structures, pro-
cesses, and relational mechanisms) together to observe their
impact on BITA.
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3. THEORETICAL BACKGROUND, HYPOTHESIS, AND
RESEARCH MODEL

Seminal researchers have argued that organizations that
actively seek to plan and implement ITG structures perform
significantly better than those that do not consider ITG (Van
Grembergen and De Haes 2008; Weill et al. 2002; Weill and Ross
2004). Other authors argue that alignment, communication, and
the relationship between IT and business are important aspects
to consider in the implementation of ITG (Alreemy et al. 2016).

In a qualitative exploratory study, Buchwald et al. (2014) af-
firmed that the greater the success of ITG, the greater the align-
ment of business and IT objectives. De Haes and Van Grember-
gen (2009) suggested that the maturity of BITA is greater when
organizations apply a combination of mature ITG practices
(structures, processes, and relational mechanisms).

Therefore, it can be assumed that better ITG development will
result in the firm’s ability to achieve a better level of BITA. Under the
previous arguments, the following hypothesis can be formulated:

HI: IT governance has an impact on business-I1T alignment

From the above description, the characteristics of the organ-
ization could influence the specified relationship. In this regard,
previous researchers have argued that “it is acknowledged that
the use of ITG practices might be different in different types of
industries” (De Haes and Van Grembergen 2009, p. 125). Simi-
larly, other researchers on strategic alignment (Chan et al. 2006;
Chan and Reich 2007; Luftman et al. 2008; Tallon and Pinson-
neault 2011) argued that this relationship is conditioned by in-
dustry type. This leads to the following hypothesis:

H2: There is a difference in the impact of IT governance on busi-
ness-IT alignment depending on industry type.

Small and medium-sized enterprises (SMEs) evolving in
a dynamic environment are characterized by an unpredictable
market and technological change and face more pressures than
large companies in the same environment (Raymond et al. 2019).
Concerning ITG, most theories and frameworks have been criti-
cized as being more appropriate to large enterprises and less so to
SMEs (Bergeron ef al. 2015). In fact, in their study on the effect
of ITG on organizational performance, Ping-Ju Wu et al. (2015)
stated that ITG is most practiced in large enterprises. Some au-
thors argue that IT adoption is faster in large firms than in SMEs
because large firms assume that ITG practices or mechanisms
create value for the business, while in SMEs, decision-making is
primarily focused on one person (Levstek ef al. 2018).

In terms of alignment, there are different views. Chan et al.
(2006) found that firm size is related to BITA, but not in all in-
dustry types. Chan and Reich (2007) suggested that certain com-
ponents of alignment occur in small rather than medium-sized
firms. Gutiérrez, Orozco, and Serrano (2009) concluded that
the factors considered necessary to achieve alignment are rel-
evant to all organizations, regardless of their size. Charoensuk,
Wongsurawat, and Khang (2014) found that company size acts
as a moderator rather than a predecessor to BITA. Shihab and
Rahardian (2017) found that organizations of different sizes dif-
fer significantly in their approach to alignment. The above infor-
mation leads to the following hypothesis:

H3: There is a difference in the impact of IT governance on busi-
ness-IT alignment depending on company size.

The purpose of this research is to further explain the effects
of ITG implementation on BITA, as shown in Figure 1. The pro-
posed framework involves examining the interrelationship be-
tween two fundamental structures. First, about ITG practices,
this study is based on the approach of De Haes and Van Grem-
bergen (2009), which involves three basic elements: structures,
processes, and relational mechanisms. These ITG practices cor-
respond to variables that measure maturity, “This maturity as-
sessment was based on a generic maturity model as proposed
by the IT Governance Institute (2003), providing a scale from 0
(non-existent) to 5 (optimized)” (De Haes and Van Grembergen
2009, p. 127).

H1

Business-IT

IT Governance N
alignment

H3

Company
Size

Figure 1
Theoretical Framework

Source: Own elaboration.

Secondly, in the case of BITA, this study employs a measure-
ment model with a holistic approach as proposed by Bergeron
et al. (2004), which evaluates BITA from four perspectives:
business strategy, IT strategy, business structure, and IT struc-
ture. The business strategy dimension includes a 7-point scale
instrument called Strategic Business Orientation (STROBE),
developed by Venkatraman (1989) to measure strategic orien-
tation, and consists of six components: aggressiveness, analysis,
defensiveness, futurity, proactivity, and riskiness.

Based on the study by Damanpour (1991), Bergeron et al.
(2004) argued that the most common structural dimensions in
organizational theory and Information Systems studies are for-
malization, centralization or administrative intensity, profession-
alization, specialization, and vertical differentiation. Bergeron
et al. (2004) suggested that IT strategy includes two components,
one of which, the analysis of the IT environment, refers to how
the firm can detect and react to technological changes compared
to its competitors. The second concerns the strategic use of IT
and measure how IT implementation increases quality, competi-
tiveness, and business performance.

According to Bergeron et al. (2004), the IT structure has
two components. The first is IT planning and control, which
shows how the company manages its IT function, resources,
and infrastructure concerning its competitors. The second
component is I'T acquisition and implementation, which refers
to how the firm manages the selection and introduction of new
IT applications.
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4. METHOD
4.1. Research design

This research studies the phenomenon of the specified rela-
tionship at a particular time and is therefore considered cross-sec-
tional (Saunders et al. 2019). The study aims to determine the
impact of ITG on BITA, based on the relationship suggested by
De Haes and Van Grembergen (2009) in their case study of the
Belgian financial sector, and it is, therefore, necessary to include
analysis and hypothesis testing in this research design.

This research used the SEM as an alternative to estimate the
effects and relationships among multiple variables (Kline 2016).
SEMs allow us to suggest the type and direction of the relation-
ship expected to be found among variables, seeking to estimate
the parameters associated with the proposed theoretical relation-
ships (Ruiz et al. 2010). This research takes an SEM technique with
Confirmatory Factor Analysis (CFA) as a mechanism to show the
analysis of the theoretical relationships between ITG and BITA.

Structural Model
Exogenous latent variables

The SEM technique includes six steps for implementa-
tion: (1) specification, (2) identification, (3) measure selec-
tion and parameter estimation, (4) model estimation and fit
evaluation, (5) model re-specification and (6) result inter-
pretation (Kline 2016). In general, in the specification phase,
the researcher draws a diagram model using a standard set of
graphic symbols. However, the researcher can also describe
the model through a series of equations that define the mod-
el's parameters and the assumed relationships among varia-
bles (Kline 2016).

Byrne (2010) argued that schematic representations of
models are called causal diagrams because they provide a visual
representation of the relationships among variables that will
be used in the study. The general SEM model comprises two
sub-models, a measurement model, and a structural model.
The structural model defines the relationships among non-ob-
servable variables, including exogenous latent variables (ITG
practices in this case) and endogenous latent variables (BITA
in this case), as shown in Figure 2.

Endogenous latent variables

C,: Relational
mechanism

C:IT
governance

7);: Business
IT Alignment

N, Aggressiveness

7;: Business
Structure

T,: IT environment
scanning

1,5: Strategic use
of IT

1, IT planning

n,: IT
Strategy

-
and control
Moderator
variables 1,5: IT acquisition
and implementation
Figure 2
Structural Model

Source: Own elaboration.

The measurement model defines the relationships between
observed and unobserved variables, providing the link between
scores on a measurement instrument (observed indicator vari-
ables) and the underlying model for measuring variables (unob-
served latent variables) (Byrne 2010).

Coltman et al. (2008) argued that there are three theoreti-
cal considerations in deciding whether a measurement model is
reflective or formative. The first concerns the nature of the con-
struction. Therefore, in the reflective model, the latent variable
exists independently of measurements. In contrast, in the for-
mative model, the latent variable is a combination of indicators.

The second consideration is to focus on the direction of causal-
ity. In reflective models, causality flows from latent variables to
indicators and in the formative model, it flows in the opposite
direction. The last consideration is the characteristics of indica-
tors. In reflective models, a change in the latent variable precedes
a change in the indicator; elements are expressed by the latent
variable and share common themes. In contrast, in training
models, indicators define latent variables and do not necessarily
share common themes. This research adopts a reflexive model
between latent variables and indicators, based on the proposal of
Bergeron et al. (2004) in their research model.
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The design of this research took into account the moderat-
ing variables that regulate the degree of intensity with which one
variable impacts another (Chion and Charles 2016). For this re-
search, the moderating variables are industry type and company
size. Chan et al. (2006) argued that there are several precedents
that the importance of alignment depends on the industry in
which the organization operates and that the size of the orga-
nization is associated with alignment. Chan and Reich (2007)
suggested that communication and coordination in small firms
are easy to implement, so these firms may tend to align them-
selves better than medium-sized firms, where there may be less
evidence of alignment.

This research aims to address the different sizes of enterpris-
es; ITG studies have focused primarily on large enterprises, but
this does not mean that ITG does not exist in SMEs (Bergeron
et al. 2015). In fact, most SMEs use IT for their basic needs but
show a tendency to use it for more advanced activities (Mardikyan
2010). However, implementing ITG in the context of SMEs is a
complex effort, mainly due to their nature and structure (Olutoyin
and Flowerday 2016).

4.2. Measurement
A. IT GOVERNANCE (ITG)

To measure ITG, this study was based on the generic model of
ITG maturity (De Haes and Van Grembergen 2009; I'T Governance
Institute 2003), in which 12 items are used to evaluate structures
(e.g., the existence of a steering committee at executive or senior
management level responsible for determining business priorities
in IT investments), 11 items to evaluate processes (e.g., the exist-
ence of regular self-assessments or independent assurance activi-
ties on IT governance and control), and 10 to evaluate relational
mechanisms (e.g., the existence of systems to share and distribute
knowledge of ITG framework, responsibilities, tasks, etc.). Then,
using a 6-point scale (0- Non-existent, 1- Initial/ad hoc, 2- Re-
peatable but intuitive, 3- Defined process, 4- Managed and meas-
urable, and 5- Optimized), the respondent indicates the extent to
which each ITG practice is applied by the enterprise.

B. BUSINESS-IT ALIGNMENT (BITA)

To measure BITA, this study was built on the holistic model by
Bergeron et al. (2004), which has four dimensions (business strat-
egy, IT strategy, business structure, and IT structure). The first di-
mension of the model is the business strategy, which attempts to
evaluate the strategy carried out rather than the strategy planned,
focusing on the idea of deploying the resources needed to achieve
business objectives. Bergeron et al. (2004) based their analysis on
the proposal of Venkatraman (1989) to measure strategic orienta-
tion on six elements: aggressiveness (4 items), analysis (6 items),
defensiveness (4 items), futurism (5 items), proactivity (5 items),
and riskiness (5 items). Then, using a 7-point ordinal scale (1-
Strongly disagree, ..., 7- Strongly agree), the respondent indicates
the extent to which the company meets each criterion.

The second dimension is the business structure measured by
five variables. The first is formalization, which can be measured by
the number of rules, procedures, and activities that are written and

documented. The second is administrative intensity, also known
as centralization, calculated by the relationship between the num-
ber of managers and the number of employees. The third element
is professionalization, calculated by dividing the number of pro-
fessionals by the number of employees. The fourth is related to
specialization, also known as horizontal differentiation, which in-
cludes the number of different job titles in the organization chart.
The last one is vertical differentiation and refers to the number of
organizational levels that are below the CEO.

The third dimension suggested by Bergeron et al. (2004) is
the IT strategy, which is measured from two components. The
first is IT environment scanning (4 items), which attempts to ex-
plain the organization’s capacity to detect and respond to changes
generated by competitors. The second component is the strategic
use of IT (6 items), trying to synthesize the extent to which the
organization uses IT to increase the quality of its products and
services and improve competitiveness and productivity. Then,
using a 7-point ordinal scale (1- Strongly disagree, ..., 7- Strongly
agree), the respondent indicates the extent to which the compa-
ny meets each criterion.

Finally, the fourth dimension is the IT structure, which is
made up of two components. One is IT planning and control (9
items), which includes activities designed to observe the IT man-
agement function, IT resources and IT infrastructure. The oth-
er component is IT acquisition and implementation (9 items),
which refers to activities that explain the selection and intro-
duction of new IT applications into the business. Then, using a
7-point ordinal scale (1- Strongly disagree, ..., 7- Strongly agree),
the respondent indicates the extent to which each criterion is
met by the enterprise.

C. MODERATING VARIABLES

This research takes the form of categorizing company size
according to Ping-Ju Wu et al. (2015), in which small companies
are those with less than 100 employees, medium companies are
those with 100 to 1000 employees, and large companies are those
with more than 1000 employees.

Mardikyan (2010) argued that there are significant differenc-
es in the use of IT among different industry types. Then, this
study will use ten industry types, to wit, manufacturing, services,
IT, health, education, energy, customer products, transportation,
retail, and chemical-pharmaceutical.

D. DATA COLLECTION

This research used an instrument developed by other re-
searchers (Bergeron et al. 2004; IT Governance Institute 2003).
The instrument was translated into Spanish under the supervi-
sion of a reviewer based on the indices proposed by the authors.
The questionnaire was tested with a group of 100 people to ob-
serve different aspects. Initially, it was observed that the respon-
dents had no comprehension problems because the questions
and instructions were provided both in the invitation to partic-
ipate and on the survey website and were very clear to them. Fi-
nally, it was demonstrated that the information was stored com-
prehensively and that the participant could know that his or her
answers were effectively saved.
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Based on the database of 26,533 companies that report to the
Superintendence of Companies in Colombia in the SIREM system
as of 2015, 1,500 companies were randomly selected and contact-
ed by phone, email, or in-person to take part in the study. In this
way, their existence and contact information were confirmed and
it was validated that they have an IT department or an area that
fulfills the appropriate functions of IT management to evaluate
their interest in participating in this research (Kaur ef al. 2011).

The instrument was coded and entered into an institutional
web platform to generate an individual link to the questionnaire
for each company; then, on the same platform, a list of companies
invited to participate was created with their contact emails. The
questionnaire was divided into four sections and the website was
programmed in such a way that it was impossible to save the data
from each section until all the questions were answered. First, of
the 1,500 companies selected, 945 were verified and sent specific
information to the emails, including a letter of introduction to the
study, an informed consent form, and the individual link to the
survey. In the first round, 126 surveys were completed. In a second
round, 829 emails were sent to the remaining companies, eliciting
107 responses, with a total of 333 responses at the time.

To complete the sample, awareness-raising work was carried out
with associations and chambers of commerce to contact companies
interested in participating in the research. In this third round, after
several days of work in which a group of 339 companies complet-
ed the questionnaire, 672 companies ended up participating in the
study. The data were collected from October 2016 to February 2018
on a web platform, from which they were coded and loaded into
a data file in SPSS, version 24 for statistical analysis and in AMOS
add-on, version 24, for reviewing the structural equation model.

5. RESULTS

Initially, the quality of the measures used in the relation-
ship model was determined to contrast the causal relationships
of the conceptual model. The phases of application of the SEM
technique are as follows: (a) specification, (b) identification, (c)
measure selection and data collection, (d) model estimation
(evaluation of model fit and interpretation of parameter esti-
mates), (e) re-specification and (f) result interpretation (Kline
2016).

5.1. Review of the Measures Involved in the Model

To perform an analysis of the measures used in the model,
a review of reliability, convergent validity, and discriminant va-
lidity was performed (Table 1). Reliability was obtained through
Cronbach’s alpha (a), achieving indicators above the recom-
mended limits in all variables (greater than 0.7). Regarding con-
vergent validity, the indicators of composite reliability (CR) and
mean extracted variance (AVE) were used, which show favora-
ble results (higher than 0.7 and 0.5, respectively) and ensure the
consistency of the measurements used (Farooq 2016).

Likewise, discriminant validity was analyzed to verify that
each variable shares more variance with its indicators than with
other variables. To this end, the square root of the AVE was
extracted and placed in the diagonal of Table 1. The result of
the values found in the diagonal is higher than the correlations
among the variables reflected in the values outside the diagonal,
which supports the discriminant validity of the measures used
(Kline 2016).

Table 1
Reliability and Validity Indexes
Construct Reliability C‘:,na‘l’ie;{g; nt Discriminant Validity
a CR AVE 1 3 4 5 6 7 8 9 10 11 12 13
1. Structures 0.98 |0.98 0.780.88
2. Processes 0.97 0.97 0.74]0.30 0.86
3. Relational Mechanisms 0.97 1097 0.75[0.26 0.46 0.86
4. Aggressiveness 0.95 0.95 0.82]0.05 0.01 -0.03 0.90
5. Analysis 096 |096 0.80|0.04 0.02 0.00 0.80 0.90
6. Defensiveness 094 |094 081[0.03 0.06 0.02 075 0.75 0.90
7. Futurity 095 |095 0.79(0.04 -0.01 -0.02 0.67 0.82 0.63 0.89
8. Proactiveness 094 |094 075[0.01 0.00 -0.04 0.60 0.70 0.53 0.78 0.87
9. Riskiness 094 |094 0.77[0.01 0.02 -0.01 0.71 0.68 0.65 0.59 0.54 0.88
10. IT environment scanning 094 |094 0.77(0.02 0.04 0.00 0.65 0.64 0.61 0.56 0.52 0.60 0.88
11. Strategic use of IT 096 |096 0.78(0.03 0.05 0.00 0.57 0.59 0.56 0.52 0.48 0.56 0.83 0.89
12.IT planning and control 097 097 0.77[0.05 0.03 0.01 059 0.61 058 0.55 0.51 0.55 0.85 0.75 0.88
13. IT acquisition and implementation 097 1097 0.78(0.02 0.01 0.01 054 0.56 0.53 0.49 0.46 0.50 0.77 0.69 0.87 0.88

a: Cronbach’s Alpha; CR: Composite Reliability; AVE: Average Variance Extracted
Source: Own elaboration.
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5.2. Analysis of the Structural Model

The six phases of application of the SEM technique are de-
scribed below. The first phase is known as the specification phase
and establishes the hypothetical relationship between latent and
observed variables and is represented graphically (Figure 3).

The second step of the SEM technique is identification. A
model is identified if it is theoretically possible to provide a
unique estimate for each of the model parameters; otherwise,
the model is not identified (Kline 2016). There are several gen-
eral rules for identifying a model, one of which, for example, is
the rule of degrees of freedom (df), which states that the mod-
el’s degrees of freedom must be greater than or equal to zero
(dfM = 0). Since dfM = 4255 (a value greater than zero), the
model is identified.

Before analysis and model estimation, it is advisable to
examine all variables in order to assess the quality of the da-
tabase. The first problem to address is the sample size; deter-
mining its requirements for SEM is often a challenge research-
ers face (Wolf et al. 2013). Some authors have suggested that
sample size depends on the desired power, bias, and evaluation
of the null hypothesis and the complexity of the model; if the
model is more complex, a larger sample is required (MacCallum
et al. 1996; Tacobucci 2010; Wolf et al. 2013). In this research,
the sample size is 672 which is considered appropriate for im-
proving statistical power, “For studies with moderate to large
df, reasonable power is achieved with moderate sample sizes,
and very high power is achieved with large samples. For in-
stance, with df = 100, power is well above 0.90 if N is 200 or
more” (MacCallum et al. 1996, p. 139).

Figure 3
Research Model

Source: Own elaboration.
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Another aspect to consider is multicollinearity among varia-
bles, where highly correlated variables are considered redundant.
In this research, collinearity tests were performed; the multiple
squared correlations (R?) between each variable and the others
were initially calculated, obtaining a maximum value of 0.0043
that is lower than the reference value (> 0.90) for extreme multi-
variate collinearity (Kline 2016). Also, collinearity statistics were
calculated for each of the independent variables (Table 2). Toler-
ance points to the proportion of the total standardized variance
that is unique and not explained by other variables (values < 0.10
indicate extreme multivariate collinearity), while the variance
inflation factor (VIF), whose reference value is VIF > 10, may
indicate that the variable may be redundant (Kline 2016). As can
be seen, multi-collinearity occurs in neither case. Finally, the
results of univariate normality tests show that of 94 observable
variables, only two did not have adequate values of asymmetry
and kurtosis. Concerning multivariate normality, AMOS provid-
ed the result of the Mardia’s coefficient (452.1) and showed that
there is no multivariate normality. To counteract the absence of
normality, the sample size is sufficient to demonstrate that the
impact of the sampling error could be minimal (Kline 2016).

Table 2
Collinearity Statistics

Independent Variable Tolerance Variance Inflation Factor (VIF)
Structures 0.89 1.12
Processes 0.75 1.33
Relational Mechanisms 0.77 1.30

Source: Own elaboration.

In the estimation phase, the values of the unknown param-
eters are determined, as well as their respective measurement
error. The parameter estimation process was carried out under
the Maximum Likelihood Estimation (MLE), which is consid-
ered efficient and not biased when multivariate assumptions
of normality are not found. In this phase, the results of the
model goodness-of-fit were obtained and some modifica-
tions were made to the specification model to improve the fit.
Measures of fit quality can be of three types: absolute fit, incre-
mental fit, and measures of parsimony fit. The model results
without the moderating effect achieve satisfactory fit to data

Table 3
Goodness-of-fit Measures
Rating
Measure Index Shorthand Value
Low Medium High

Chi-square CMIN 5898.20 X

Minimum Discrepancy (Normed Chi-Square) CMIN/DF 1.39 X

Non-Centrality Parameter NCP 1643.20 X

Scaled Non-Centrality Parameter SNCP 2.45 X

Goodness-of-Fit Index GFI 0.84 X

Adjusted Goodness-of-Fit Index AGFI 0.84 X

Root Mean Square Residual RMR 0.08 X
Absolute Fit

Akaike Information Criterion AIC 6318.20 X

Expected Cross Validation Index ECVI 9.07 X

Browne-Cudeck Criterion BCC 6387.47 X

Bayes Information Criterion BIC 7265.35 X

Root Mean Square Error of Approximation RMSEA 0.02 X

Hoelter .05 Index HOELTERO05 502 X

Hoelter .01 Index HOELTEROL 509 X

Tucker-Lewis Index TLI or Rho 2 0.98 X

Normed Fit Index NFI or Delta 1 0.93 X
Comparative o Relative Non-centrality Fit Index RFI or Rho 1 0.92 X
Incremental Fit

Incremental Fit Index IFI or Delta 1 0.98 X

Comparative Fit Index CFI 0.98 X

Parsimony-Adjusted NFI PNFI 0.90 X

Parsimony-Adjusted CFI PCFI 0.95 X
Parsimonious Fit

Parsimony Goodness of Fit Index PGFI 0.81 X

Parsimony Ratio PRATIO 0.97 X

Source: Own elaboration using AMOS indexes.
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as shown in Table 3. The minimum discrepancy ratio CMIN/
DF (5898.2/4255) takes a value of 1.39, proof of the statisti-
cal significance of the model; the root mean square error of
approximation (RMSEA) shows a value of 0.02 and the good-
ness-of-fit index (GFI) takes a value of 0.84. As for the incre-
mental fit indexes, they are all above the cut-off value (0.90),
with the Comparative Fit Index (CFI) taking a value of 0.97
and the Normalized Fit Index (NFI) taking a value of 0.93. As
for the parsimony fit indexes, most of them are above the ref-

0.4
Processes
\ Relational
mechanism

»

*** indicate p < 0.01

erence value (0.90). This shows that the ratio model estimates
are above the recommended threshold for a good fit (Schrei-
ber et al. 2006).

To verify the relative capacity of the model to explain the
total variance of BITA, the determination coefficient (R?) was
used, obtaining a result of 0.955. This value indicates that the
joint explanatory capacity of the variables is high since they rep-
resent 95.5 % of the variability of BITA. The path coefficients for
the research model are shown in Figure 4.

Aggressiveness

*

; o
IT Strategy
0'7_9*¥¥

Figure 4
Research Model Results

Source: Own elaboration.

Once the good fit of the model was demonstrated, the re-
sulting relationships were analyzed to verify the validity of
the hypotheses and thus determine their predictive capaci-
ty (Table 4). Initially, the strong and direct relationship be-
tween ITG and BITA is shown (0.71), which is significant for
a p-value < 0.01 and allows rejecting H1  and accepting H1..

The relationship model includes moderating variables
that try to explain whether there are differences in the rela-
tionship between different sizes and types of companies. For
this purpose, a multi-group analysis was carried out to test
hypotheses 2 and 3. In this regard, the data set was divided
into two variables (company size and industry type) to esti-
mate whether the proposed relationship behaved differently

depending on the effect that the moderating variables might
have. For this, the sample was distributed into several groups
depending on the moderating variables; the results of the pa-
rameters and adjustment are shown in Table 4.

The results show that the parameters vary in the case of in-
dustry type ranging from 0.68 to 0.78 with the same level of sig-
nificance (p-value < 0.01); in the case of company size, they are
in the range of 0.58 to 0.62 with the same level of significance
(p-value < 0.01). The chi-square test of ratios was applied to H2
and H3, i.e, if there is no difference in the moderation of the
impact of ITG on BITA by industry type and company size, re-
spectively. In the first case, the value was 0.999 and in the second
case, 0.998, which certified the non-rejection of H2 and H3,.
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Table 4
Model Results
Industry Type Company Size
Default
Results Model Manufacturing  Services IT Hle\zltdhicc:e/ Education Retail Small Medium Large
n=672 n=109 n =100 n=101 n =106 n=103 n=104 n =340 n =228 n=104
CMIN/DF 1.39 1.67 1.88 1.83 1.72 1.88 1.71 1.32 1.28 1.83
GFI 0.84 0.53 0.51 0.49 0.50 0.49 0.53 0.75 0.68 0.49
RMSEA 0.02 0.08 0.09 0.09 0.08 0.09 0.08 0.03 0.04 0.09
CFI 0.98 0.80 0.75 0.75 0.79 0.75 0.79 0.96 0.95 0.75
ITG » BITA 0.71%** 0.78*** 0.73%¢ Q.71 0.68*** 0.69*** 0.69*** 0.58*** 0.62F%*  0.59***
R*-ITG 0.91 0.89 0.92 0.91 0.90 0.90 0.90 0.82 0.85 0.83
R? - BITA 0.96 0.94 0.96 0.96 0.95 0.95 0.95 0.94 0.94 0.94
**p<0.01

Source: Own elaboration using AMOS estimates.

6. CONCLUSIONS, LIMITATIONS, AND FURTHER
RESEARCH

Given the need to delve into the causal explanations in ITG
studies (Tiwana et al. 2013), this research aimed to identify
whether ITG had an impact on BITA following the suggestion
of De Haes and Van Grembergem (2009). Furthermore, some
authors consider BITA to be an important aspect of ITG (Tanri-
verdi 2006; Information Systems Audit and Control Association
[ISACA] 2012; De Haes et al. 2013).

Several authors have studied certain relationships between
the two main constructs of this study from different perspectives
and found different results. Asante (2010) in an exploratory study
identified a statistical correlation between some of the ITG struc-
tures proposed by Weill and Ross (2004) and strategic alignment.
On the other hand, Gordon (2012) replicated Asante’s (2010)
study with a different sample using Luftman’s model (2003) and
adding the moderating effects of industry type and company size,
without finding a relationship between ITG structures and BITA.

Meanwhile, Kuruzovich et al. (2012) found that the four ITG
practices outlined by De Haes and Van Grembergem (2009) in-
volving the board of directors affect BITA. Similarly, Hiekkanen
(2016) used a mixed-method based on De Haes and Van Grem-
bergen’s (2009) model to measure ITG and Luftman’s (2000)
model to measure BITA, applied the above models qualitative-
ly in a case study, and then conducted quantitative work with
a sample of 42 surveys from 29 companies, finding a moderate
positive relationship between ITG and BITA. Similarly, Lunardi
et al. (2017) conclude that the adoption of structural, procedural,
and relational mechanisms of ITG is positively associated with
ITG domains, including strategic alignment. In contrast, Parry
(2014) found no significant linear relationship between Weill
and Ross’s (2005) effective ITG and Tanriverdi’s (2006) approach
to BITA, based on a sample of 201 participants.

Unlike the studies mentioned above, this study used a
method different from Luftman’s (2000) to measure BITA in
order to avoid endogeneity issues, as the latter looks at ITG
as part of BITA. This research found that the mechanisms or
practices of ITG (structures, processes, and relational mecha-
nisms) have an impact on BITA, so a model was proposed to
understand this impact. Due to the methodological applica-
tion, results and the model evaluation show an adequate sta-
tistical adjustment of the proposed model, as well as the veri-
fication of the main hypothesis, which allows us to affirm that
the model explains the relationship between ITG and BITA.
About the moderating effect of the industry type and com-
pany size variables, it can be shown that it is not significant.
From this finding, it is inferred that, although BITA is affect-
ed by ITG, there are no differences when it comes to firms of
different sizes and sectors of activity.

The importance of jointly evaluating ITG mechanisms or
practices is also noted, given their high correlation values and
their contribution to the impact of ITG on BITA. The results
described here have practical implications for enterprises,
suggesting that the implementation of better ITG practices
will generate better degrees of BITA and therefore improve
organizational performance indicators. Instead, the non-im-
plementation of such ITG practices may be one of the factors
why BITA may not be developed. Having demonstrated ITG
impact on BITA, one might think that BITA would act as a
mediator of ITG impact on other constructs, for example, a
firm’s innovation capacity.

Future research should also include additional moderating
or mediating effects, such as the type of ITG framework used
by the company, the maturity of the company’s IT department,
whether multinational or not, and so on. Additional longitudinal
research could also be conducted to analyze variation in ITG and
BITA over time.
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Finally, it should be noted that this study is not without
its limitations, which could be considered in future research.
The data have been obtained in Colombia during a specific
period, and it would be convenient to consider other coun-
tries, with larger samples of companies that include other in-
dustry types.
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