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Abstract 

IT Governance effectiveness and its influence on 

product and process innovations: Colombian Case. 

Sergio Borja 
Technology Management, Economics and Policy Program 

College of Engineering 
Seoul National University 

 

The dynamic use of information technology (IT) has meant that most 

organizations around the world are using it to support their business 

operations. The fast and continuous development of IT has been raising a 

lot of concerns about its complexity and management. However, for 

organizations IT is playing the role of a strategic partner to reach their 

business goals. They are addressing IT’s strategic role by using IT 

governance (ITG) which has gained a lot of attention in the last two 

decades especially because of some financial scandals in some regions 

that pushed governments to promulgate new laws and regulations like the 

Sarbanes-Oxley (SOX) in the United States and the financial rules enacted 

by BASIL I and II with the aim of controlling the accuracy of financial 

reports. Amidst propagation of new rules, executives have started 

understanding that IT is a critical factor that can exert a significant 

influence in the success or failure of a business. Consequently, executive 



ii 
 

directors are looking at IT assets as they look at other strategic assets in 

their businesses. 

Taking into account the relevance and importance of ITG, this thesis 

examines the ITG’s effectiveness, its relationship with ITG mechanisms, 

its domains and how ITG effectiveness impacts product and process 

innovations through three studies. 

The research developed a survey instrument to collect the data needed. 

The responders were professionals in IT with experience in dealing with 

ITG in their respective jobs. It contacted three professional associations to 

deliver the survey instruments to responders with an appropriate profile 

among their affiliate members; some education institutions were also 

contacted. The associations contacted were: ISACA Bogotá Chapter, the 

PMI Bogotá Chapter, and the Colombian Association of Computer 

Science Engineers (ACIS). The research uses structural equation modeling 

(SEM) for the three studies. 

The first study evaluates the influence of individual ITG mechanisms 

on ITG’s effectiveness. It examines the impact of the following ITG 

mechanisms: the IT strategy committee, the IT steering committee, 

involvement of the top management in IT, corporate performance 

measurement systems, ethics and culture of compliance and corporate 

communication systems. The study discusses how IT intensity use, the 

ITG experience and ITG mechanisms influence its effectiveness. The 
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study uses structural equation modelling (SEM) to evaluate 295 valid 

responses. The data is divided into two groups using a dummy variable for 

ITG experience. Organizations with more than 10 years’ experience in 

ITG form one group while the second one has organizations with less than 

10 years of experience. The study finds that corporate communication 

systems had a positive and significant influence on overall ITG 

effectiveness. The IT strategy committee had a positive and significant 

effect especially when firms had less than 10 years of ITG experience. 

The second study evaluates how a set of structures, processes, and 

relational mechanisms adopted and implemented by firms influence IT 

domains and how these IT domains influence the effectiveness of ITG. In 

addition, the study examines how ITG relevant knowledge about the 

structures, processes, and relational mechanisms among the top 

management can make some differences to how the ITG mechanisms and 

ITG domains influence ITG’s effectiveness. The study uses SEM to 

evaluate 215 valid survey responses. The data is divided into two groups: 

organizations with high and low ITG relevant knowledge. The study finds 

that the adoption of processes in the first group was higher than in the 

second group and value delivery and resource management in the second 

group were not perceived as good contributors to ITG effectiveness. 

The third study evaluates the influence of ITG effectiveness and ITG 

relevant knowledge on innovations at the product and process levels. The 

study uses SEM to evaluate 215 valid surveys responses. The data is 
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divided into two groups: organizations with high and low ITG governance 

experience. The study finds that ITG effectiveness influenced innovations 

in products and processes in both groups. Besides, ITG relevant 

knowledge was significant only in product innovations in the first group. 

However, ITG relevant knowledge negatively influenced product and 

process innovations in the second group. This result suggests that for ITG 

relevant knowledge to influence innovations it is important for 

organizations to have more experience. 

Keywords: IT governance, IT governance effectiveness, IT 
governance relevant knowledge, IT governance experience, innovation, 
Colombia 

Student Number: 2014-31432 
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Chapter 1. Introduction 

 

1.1. Motivation 

Information technology (IT) is accepted as a more than just 

investments in capital, more than that IT is generally accepted as a 

‘general purpose technology’ that supports business operations on a daily 

basis and affects most modern industries by reducing costs worldwide 

making it a determinant factor in the success or failure of an organization 

(Bresnahan and Trajtenberg, 1995). 

IT’s role in organizations has been changing over time. Two decades 

ago most organizations had an office to deal with all IT related topics and 

that office was viewed as a separate silo that supported some business 

transactions or activities (Ferguson et al., 2013; Mangalaraj et al., 2014). 

Currently, almost all organizations worldwide are using IT to facilitate 

their daily operations to make them more efficient and productive. As a 

result, IT has become a critical function that supports the achievement of 

strategic goals (Ferguson et al., 2013). 

Since the beginning of this century IT has been transforming business 

operations dramatically, one example of this is provided by (Buhalis and 

Law, 2008) who show how the diffusion and use of internet has 

transformed the tourism industry allowing travelers to interact directly and 
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easily with travel agencies, making this economic sector more efficient 

and effective. According to Buhalis (2004) internet has changed the airline 

industry by forcing airlines to review their business strategies and adopt 

new innovations using the internet to deliver new services to their 

customers through new internet platforms. He adds that the continuous 

development of IT has huge implications on the level of competitiveness 

of organizations as it directly touches the operative, tactic, and strategic 

levels of most organizations. 

So long as dependence on IT is increasing, so will the investments 

made in it. Companies are investing huge amounts of money not only in 

hardware, but also in software tools to leverage their business operations 

on IT.  

In this scenario how to get value from IT investments has been a 

critical question because measuring the returns of using IT is not easy. 

Barua et al., (2010) state that value creation of IT investments is not easy 

to see in financial balances as a simple return on investments. This, 

however, does not mean that no value is created by using IT. In fact, the 

authors add that this situation arises because IT investments are driven by 

fears of the consequences of not investing rather than trust in improving 

financial outcomes. 

IT’s increasing influence in supporting business operations directly or 

indirectly makes dealing with it on daily basis increasingly complex for 
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owners (Hardy, 2006). On the one hand, business owners are 

acknowledging that IT is fundamental for the survival of their businesses. 

They realize that their businesses must stay interconnected with the 

ecosystem in which they exist and that IT is for the success or failure of 

their businesses. As a result, they have started understanding that IT must 

be addressed with the same level of concern that they put in their other 

strategic assets because IT assets are critical for the success of their 

businesses (Hardy, 2006). 

IT’s evolution has also brought many worries to all stakeholders. 

Nowadays, businesses and consumers are interconnected all the time 

making transactions and exchanging information easier. Exchange of 

information among them has raised a lot of concerns about the privacy 

and security of the information exchanged, and regulators everywhere are 

enacting bills and laws on how to implement IT controls to keep 

information safe. Moreover, the huge investments in IT assets and the 

worries about giving and receiving accurate and on-time information has 

meant that special attention is being paid to ITG. 

There are several definitions of ITG, indeed. Mahy et al., (2016) say 

that there is consensus between academics and practitioners that ITG is 

still an unclear concept. They found at least 26 definitions of ITG. This 

study combines three definitions (ITGI, 2004; Webb et al., 2006; Weill 

and Ross, 2004): ITG is part of corporate governance (CG) and is led by 

the board of directors and it is the board’s responsibility to set up 
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mechanisms that help the business to reach its goals by using IT resources, 

maximizing IT investments’ returns and monitoring IT’s outcomes while 

controlling the risks that come with IT operations. They emphasize that 

ITG is not an option; it is a necessity that must be addressed and adopted 

by organizations. In fact, one of the main drivers boosting the adoption of 

ITG is related to compliance by regulators and legislators. Scandals and 

business collapses like Enron and WorldCom in the last few years pushed 

governments to enact new regulations about the accuracy of information 

in organizations (Chatfield and Coleman, 2011). Ali and Green (2005) 

maintain that companies' survival has been affected by lack of ethics, 

forcing authorities to enact regulations like CLERP 9 in Australia and 

SOX in USA for finding and establishing controls to address these gaps. 

These kinds of regulations make IT and ITG more complex and different 

for each organization. 

Luciano et al., (2015) state that the adoption of ITG is very particular 

and unique to each organization, adding that mechanisms that work in one 

organization may not work in other organizations. 

1.2. Description of the problem 

Adopting and implementing ITG is a challenge for organizations 

around the world. ITG is a very broad subject and there is no consensus 

about how to address it. Othman et al., (2011) affirm that implementing 

ITG practices involves deep and significant changes in the way an 
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organization conducts its daily activities and changes made because of 

ITG can also mean job losses which generate a high rate of resistance to 

change in an organization. Most organizations do not have a clear 

understanding about what ITG means, what benefits they will receive 

from it and how to measure its effectiveness. 

Because of this uncertainty, strong support is needed from the board 

of directors to implement ITG in an organization. This executive support 

is a critical success factor for ITG implementation because leaders define 

how to reach the strategic objectives of an organization. IT executives 

should be included in formulating strategic plans to define how IT can 

contribute and support business strategies. However, sometimes IT 

executives are not included in the creation and formulation of business 

strategies. In fact, Ndushabandi and Wausi (2016) state that when IT 

executives are not involved in creating, developing and updating business 

strategies, there is a high risk that IT plans and IT strategies will not be 

aligned with corresponding business strategies. 

Another drawback that ITG faces in its adoption and implementation 

is its acknowledgment as a contributor in making IT use more effective. 

According to Lunardi et al., (2014) ITG adoption in most cases is not a 

real IT initiative and its adoption is motivated based on external factors 

like fulfilling external regulatory requirements this makes it difficult to 

measure the business value of ITG adoption. They also mention that ITG 

practices are being implemented on a daily basis because organizations 
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are trying to ensure that IT investments are made to achieve business 

value. However, they call the attention of practitioners who usually relate 

IT’s value to getting better scores in financial performance which is a 

mistake because businesses must identify other measures to demonstrate 

business value from IT. 

Value delivery from IT is one of the main pillars of ITG which is 

gaining a lot of attention because all stakeholders involved in an 

organization are trying to visualize and understand the value of IT 

investments (Buckby et al., 2008). As stated by Ahmad and Arshad (2014), 

organizations must ensure that every IT investment is evaluated before 

and after it is made. They add that over time the objectives of IT 

investments have been changing and currently IT investments are made 

based on strategic plans for improving competitiveness and guaranteeing 

survival. They highlight that 30 years ago IT investments were made for 

increasing productivity and performance. 

Apart from concerns related to value delivery from IT and an 

alignment between business and IT strategies, three other streams on ITG 

are identified in literature. Some studies examine the topic from the 

perspective of the ITG frameworks that help in the implementation of ITG 

in organizations. Mahy et al., (2016) state that COBIT, ITIL and ISO/IEC 

38500 are the most prevalent ITG frameworks nowadays. Other studies 

focus on how to measure the effectiveness of ITG. ITG effectiveness is 

defined as the degree by which IT delivers appropriate services and 
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benefits to support a business’ operations and goals (Buchwald et al., 

2013). The studies that evaluate ITG effectiveness present two trends: 

First studies that focus on how to measure the effectiveness of ITG based 

on the perceptions of different IT individual governance mechanisms and 

second, studies that address how to measure the effectiveness of ITG 

based on Weill and Ross’s (2004) approach in which they measure the 

effectiveness of ITG based on how important and successful it is for 

organizations to deliver the following objectives: ‘Cost-effective use of IT, 

effective use of IT for growth, effective use of IT for asset utilization, and 

effective use of IT for business flexibility.’ One more objective is added 

by Bowen et al., (2007): ‘Effective use of IT for compliance with legal 

and regulatory requirements.’ 

Quantitative studies about ITG’s effectiveness are scare especially in 

developing countries. Generally, there is a tendency in these countries to 

focus on qualitative studies about ITG frameworks and how they help in 

ITG’s implementation. I chose Colombia as the host country to conduct 

this research because last year the country was ranked at the first or 

second place among countries in South America in terms of 

competitiveness, innovations, and facilities for doing business. Moreover, 

Colombia does not have quantitative studies on ITG. Most of the studies 

conducted in the country focus on the applicability of ITIL, COBIT, 

ISO/IEC27000 or project management methodologies.  
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Barrera et al., (2011) developed a methodology to help organizations 

implement ITG using an integrated framework that encompass all ITG 

frameworks and best practices currently used by organizations. Salazar 

and Vela (2012) researched methods and processes to build a generic ITG 

framework. Their research was focused on small and medium enterprises 

(SMEs). Barrera (2013) presents a proposal about how to evaluate the ITG 

baseline in institutions using the COBIT program assessment model 

(PAM) to help institutions implement COBIT 5 in any IT environment. 

Giraldo et al., (2010) studied the state of ITG in the Colombian 

pharmaceutical industry. Caviedes and Murillo (2012) studied ITG in 

three security SMEs focusing on decision-making processes on issues 

related to ITG. However, there are no quantitative studies that address the 

effectiveness of ITG in Colombia. 

Besides this, in the last decade Colombia has presented outstanding 

economic growth in Latin America with rates of 4.6 percent during the 

2008-09 global recession (Plata, 2010). In addition, Colombia adopted 

international standards on financial reporting rules and the country must 

follow them (Andrade and Cadena, 2010), which means that several 

organizations have to fulfil these requirements through the 

implementation of IT controls. In addition, as stated by Mantilla (2013), 

globalization in trading with companies overseas pushes organizations 

especially in developing countries to fulfill regulations locally. Moreover, 

the Colombian government has expressed its goal as paying special 
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attention to IT. According to MINTIC (2015), the government aims ‘to 

give the country a technological leap by the widespread use of the Internet 

and the development of the national digital ecosystem.’ The National 

Institute for Research, Development and Innovation says that Colombia is 

aiming to invest 1 percent of its gross domestic product (GDP) in IT by 

2018 (Colciencias, 2016). So, it is worth studying how effective ITG is in 

the Colombian context by evaluating ITG’s effectiveness in terms of 

individual mechanisms and in terms of delivering the objectives 

mentioned earlier. In addition, there are few studies on the relationship 

between ITG and innovations in Colombia. According to Tiwana and Kim 

(2015) most firms use IT in their daily operations, but IT by itself does not 

create advantages and the real weapon that differentiates firms is their 

agility in using IT to create innovations at all levels. Hence, there is a 

clear necessity to address the effectiveness of ITG and its link with 

innovations at the product and process levels. 

1.3. Research objectives 

Firms around the world are using IT to support their daily operations 

to achieve their strategies and objectives. ITG’s complexity along with 

increasing attention from regulators worldwide about how to ensure 

accurate information have made ITG gain a lot attention among 

practitioners and the academia. 
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This thesis studies the effectiveness of ITG governance based on the 

perceptions of individual ITG mechanisms to find out the most influential 

ITG mechanisms in the Colombian context. In addition, it also examines 

the effectiveness of ITG taking into account the relationship between a 

pre-defined set of structures, processes and relational mechanisms and 

ITG domains and how that relationship influences ITG’s effectiveness. 

The study also evaluates the influence of ITG’s effectiveness on 

innovations at the product and process level. 

For this evaluation in the Colombian context the study also considers 

the influence of some external factors like ITG experience and ITG 

knowledge. 

1.4. Research questions 

Taking into account the problem statement and the research objectives, 

three research questions are formulated: 

1. What are the most influential individual ITG mechanisms for ITG 

effectiveness? 

2. What ITG mechanisms are the most influential in ITG 

effectiveness? 

3. What is the impact of ITG effectiveness on product and process 

innovations? 
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1.5. Research methodology 

The study carries out an evaluation of the research models proposed 

by the individual studies of this thesis using structural equation modeling 

(SEM). 

All studies were done in five steps: First, collection of pre-defined 

measures from a comprehensive literature review. Second, calculating the 

variables using an exploratory factor analysis (EFA). Third, checking the 

reliability and consistency of the data collected. Fourth, confirming the 

factors extracted from EFA by applying a confirmatory factor analysis 

(CFA). Fifth, a path analysis to test the hypotheses. These five steps are 

suggested by Kam Sing Wong (2013). 

1.6. Research contribution 

This thesis is divided into three main studies: First, an evaluation of 

ITG’s effectiveness based on the influence of individual mechanisms. 

Second, ITG’s effectiveness based on a pre-defined set of ITG structures, 

processes and relational mechanisms. Third, how ITG’s effectiveness 

impacts innovations. 

• Individual mechanisms that influence ITG’s effectiveness: There 

are many individual ITG mechanisms and literature has studied 

some of them. Knowing which of them positively influences 

ITG’s effectiveness is a key aspect of implementing ITG 
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effectively and efficiently. Most of the ITG implementation in 

Colombia starts without a clear roadmap to establish the 

mechanisms that produce quick-wins and help in ITG’s 

implementation. It is well-known that ITG is different for every 

organization. However, knowing the most influential ITG 

mechanisms will be useful for organizations in Colombia that are 

in the process of implementing ITG so that they can focus on the 

unique ways in which they can implement the mechanisms that 

are seen to be the most influential ones. 

• ITG effectiveness based on a pre-defined set of ITG structures, 

processes and relational mechanisms: Some researchers define a 

pre-defined set of ITG mechanisms. There is also a set of 

mechanisms that conforms to a baseline of minimum mechanisms 

that literature recommends should be implemented by 

organizations. These mechanisms are defined based on 

perceptions of how effective and how easy they are to implement. 

Hence, this study evaluates how these practices influence ITG 

domains and how these domains impact ITG effectiveness in the 

Colombian context. Academicians maintain that ITG domains are 

important for effectiveness in ITG. As a result, knowing how 

these domains impact ITG effectiveness in the Colombian context 

will help us understand how organizations in Colombia perceive 

the influence of these mechanisms. 
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• How product and process innovation are influenced by ITG’s 

effectiveness: It is recognized that IT supports business operations 

and in many cases it is considered a determinant factor in boosting 

innovations. However, ITG implementation requires developing a 

number of processes, procedures and policies to be followed 

which could restrict agile responses from organizations. This part 

of the thesis checks how ITG effectiveness impacts innovations at 

product and process levels. 

1.7. Research outline 

The structure of the thesis is as follows. Chapter 2 presents a literature 

review that addresses ITG in terms of what it is, what its streams are that 

have been studied and studies that support the evaluation of ITG 

effectiveness around the world. Chapter 3 evaluates the effectiveness of 

ITG based on individual mechanisms. Chapter 4 evaluates how a set of 

pre-defined ITG mechanisms influence the IT environment and how this 

IT environment influences ITG’s effectiveness. Chapter 5 evaluates how 

ITG effectiveness and ITG relevant knowledge influence innovations at 

products and process levels. Chapter 6 presents managerial and policy 

implications for the growth of the ITG research field in Colombia as also 

the implications that should be taken into account at the firm level in the 

country. Figure 1 depicts the structure and overview of the thesis. 
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Figure 1. Overall research framework 
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Chapter 2. Literature review 

 

2.1. Corporate and IT governance 

According to Van Grembergen and De Haes (2009) 

organizations are managed and controlled through corporate 

governance (CG). They emphasize that CG is the responsibility of 

the board and ITG is part of CG. One of the key points that they 

highlight is that most CG issues are solved with IT support. Besides, 

ITG is also gaining attention among practitioners and academics, 

but there is not enough precise literature on the subject. In fact, one 

of the most difficult issues is the unclear definition of ITG. 

Preittigun et al., (2012) did a qualitative comparison of 100 

articles published in accredited journals and compared the findings 

of these articles. They found than less than 7 percent articles were 

empirical while the rest were conceptual papers. They also found 

that most of the studies were conducted in developed countries, 

highlighting that this situation was motivated by the fact that these 

countries are forced to comply with regulations by external bodies 

(for example SOX). 

One of the key triggers that boosted the adoption of ITG 

practices are the CG scandals and financial losses that organizations 

faced as a result of weak protection of corporate assets. Trites (2004) 
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says that IT is a determinant success factor in any modern business 

system, and therefore, IT considerations play an important part in 

the controls that are necessary to preserve and protect corporate 

assets from some weaknesses like mis-appropriation, loss and mis-

use. Ali and Green (2005) state that these weaknesses are caused by 

lack of ethics, forcing authorities to enact regulations like CLERP-9 

in Australia and SOX in the US. They add that these regulations 

were enacted to establish control to overcome this issue. A similar 

idea is discussed by Chatfield and Coleman (2011) who say that 

significant business collapses like Enron and WorldCom among 

others, pushed governments to enact new regulations about the 

accuracy of information in organizations. 

These new regulations point directly at the CEOs and CFOs of 

organizations for oversight functions and checking information 

about IT projects requesting CIOs to provide it in a timely manner 

and accurately (Raghupathi, 2007). Buckby et al., (2008) add that 

organizations have started monitoring and controlling ITG because 

of compulsory compliance to these regulations. Moreover, Hardy 

(2006) states that with these new legislations ITG is compulsory for 

many organizations, highlighting that just a simple security breach 

could do serious damage not only to an organization’s reputation 

but also in financial terms bringing to the fore concerns about IT’s 

safety and privacy. Lunardi et al., (2014) say that nothing in the 
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world has pushed the attention of the board of directors to ITG 

more than SOX in the US. They also remark that ITG adoption is 

mainly motivated for fulfilling the requirements of these regulations, 

instead of being real IT initiatives, which in turn make it difficult to 

measure the business value of ITG adoption. 

2.2. IT governance definition 

Recently Mahy et al., (2016) did a comprehensive review of the 

definition of ITG in literature and they conclude that practitioners 

and academics agree that ITG is an unclear concept. They reviewed 

academic articles over 10 years 2005-2015 and found 26 definitions 

of ITG. Among these definitions they found two definitions that are 

the most used by academics. One comes from an association of 

practitioners that is well known worldwide - the IT Governance 

Institute (ITGI) and the second comes from Weill and Ross (2004). 

ITGI’s (2003) definition states ‘ITG is the responsibility of 

board of directors and executive management. It is an integral part 

of enterprise governance and consists of the leadership and 

organizational structures and processes that ensure that the 

organization’s IT sustains and extends the organization’s strategies 

and objectives.’ 
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Weill and Ross (2004) define ITG ‘as specifying the decision 

rights and accountability framework to encourage desirable 

behavior in using IT. ITG is not about making specific IT decisions, 

management does that—but rather determines who systematically 

makes and contributes to those decisions.’ 

Webb et al., (2006) have proposed another definition: ‘ITG 

reflects a movement away from IT managers or CIOs retaining 

control of, and responsibility for, IT to a position where the control 

of, and the accountability for, IT related decisions rests at the 

highest levels of the organization and encompasses business and 

technology considerations.’ 

This thesis combines these three definitions and enhances them 

as: ITG is a part of CG that is led by the board of directors and it is 

the board’s absolutely responsibility to set up mechanisms that help 

businesses reach their goals through ITs resource use, maximizing 

IT investments’ returns and monitoring IT outcomes while 

controlling the risks that come from IT’s operations. 

2.3. Frameworks for implementing IT 

governance 

The evolution of ITG saw private organizations developing 

different frameworks to deal with it. ITG frameworks have been 
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created and updated to help organizations deal with specific issues. 

According to Cater-Steel et al., (2006) there is a worldwide trend 

among organizations to adopt best practices and frameworks for 

process improvement, highlighting that each framework has its own 

set of complex processes and clients need to understand these 

frameworks. They found that the main driver for adopting ITG 

frameworks was legal compliance. They add that the adoption of 

widely known frameworks facilitated cooperation among teams 

compared to internally developed frameworks because they reduced 

the learning curve for personnel who moved from one office to 

another and also for new employees. 

Currently, the most well-known frameworks that are being 

implemented are: ‘Control objectives for information and related 

technologies (COBIT)’, ‘Information technology infrastructure 

library (ITIL)’ and the ‘International organization for 

standardization – ISO/IEC 38500’ (Chatfield and Coleman, 2011; 

Mahy et al., 2016). However, organizations are also considering 

other frameworks related to enterprise architecture, project 

management methodologies and business analyses. The most used 

framework for ITG assessment is COBIT (Simonsson and Johnson, 

2006). Hardy (2006) adds that COBIT is a framework that is 

globally recognized by auditors to achieve effective ITG and to 

address SOX’s requirements. In addition, Looso and Goeken (2010) 
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state that consolidated knowledge, experience and  practical and 

methodological support to governance are also contained in ITG 

frameworks like ITIL and COBIT, but they add that there is little 

acknowledgement of these ITG frameworks. In fact, Cater-Steel et 

al., (2006) state that researches whether qualitative or quantitative 

about the implementation of one or multiple frameworks virtually 

do not exist. 

One of the main drawbacks adopting ITG frameworks is the 

complexity of too many controls that need to be implemented. 

According to Al Omari et al., (2012) an ITG framework like 

COBIT is too large and organizations have been choosing some 

controls from the framework for implementation. Even though 

there are only a few studies on the topic, there is an opinions that 

ITG complement each other (Cater-Steel et al., 2006). This further 

complicates decisions about adopting a framework for 

implementing ITG. However, R. Pereira and da Silva (2012) say 

that there is recognition that COBIT that serves as an umbrella to 

integrate the other ITG frameworks. In fact, they propose an 

integrated framework mapping their proposal to COBIT. Cater-

Steel et al., (2006) add that one of the common problems in 

implementing multiple frameworks is that they overlap in some 

processes. The authors recommend having an overall plan for 
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adopting multiple frameworks instead of having separate plans for 

each framework. 

Nevertheless, in simple terms every organization uses the same 

standards and frameworks as other organizations. However, the 

way they are adapted and implemented is what matters in creating 

unique implementation processes (Pereira et al., 2013). 

2.3.1. Previous studies on COBIT 

Jo et al., (2010) studied the intentions behind adopting the 

COBIT framework among Korean companies listed on KOSPI and 

KOSDAQ. They included the understandability of the framework, 

the fear of change in companies, perceived benefits, effectiveness 

as a result of adopting the framework and the effect of getting 

certifications at company level. Their results showed that the only 

significant factor that influenced Korean companies’ adoption of 

COBIT was the expertise support that they could get from external 

actors thus showing lack of expertise among internal actors. 

Surprisingly, Korean companies perceived external certifications 

like ISO as a factor in earning both profits and goodwill among 

their customers. 

Al Omari et al., (2012) did a study in Australia on optimizing 

COBIT in the public sector. They concluded that COBIT was too 

large with all its control objectives. However, they found a subset 
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of 12 control objectives common to all studies that they evaluated 

that fit companies in the public sector in Australia. They remark 

that the maturity level of ITG among these enterprises was not well 

developed because activities related to monitoring IT were given a 

lesser priority as compared to other IT activities. 

Mangalaraj et al., (2014) reviewed 75 papers on COBIT 

published in journals and presented at conferences and found that 

most of the studies were descriptive. They found that there was no 

objective evidence either about the effectiveness of COBIT, or 

tailoring ITG frameworks that could be adopted along with COBIT 

among the topics that they examined. Another conclusion of their 

study is that researches about COBIT are not given priority by 

academicians; however, the framework deserves this priority. They 

add that there is a need to do more research on the ITG framework 

which can find consensus among academicians and practitioners as 

the only framework covering all aspects related to ITG (Simonsson 

and Johnson, 2006). 

Bhattacharjya and Chang (2007) agree that there is little 

research on COBIT. They argue that because of COBIT’s size, 

research on it is complex and researchers select a small number of 

processes and control objectives to review each year. 
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Cobo et al., (2014) did a case study of one big retail company 

in Brazil using the capability maturity model integration (CMMI) 

and the fuzzy analytic hierarchy process (FAHP) to measure the 

maturity levels of processes related to strategic alignments. They 

interviewed IT managers and IT supervisors asking them about the 

maturity of the processes and found that strategic alignments were 

not properly managed. 

Hardy (2006) analyzed how COBIT contributed to fulfilling 

regulatory compliances and delivering value to organizations by 

doing a case study of a well-known international IT services 

company. He affirms that COBIT is the ‘leading globally 

recognized framework for achieving effective ITG.’ He adds that 

the company he studied had adopted COBIT for establishing the 

controls needed to achieve the SOX certification. 

Simonsson et al., (2010) did a study using 35 case studies in 

which they evaluated ITG performance examining the maturity of 

COBIT’s processes. They found that the processes that defined 

roles and responsibilities, cost allocations and quality management 

had the highest correlation to ITG performance. Surprisingly, they 

did not find a correlation in problem management processes. They 

suggest that this situation can be explained as the problem 

management process is reactive rather than being proactive. 
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2.3.2. Previous studies on the ISO series 

In literature, the most correlated standards of ITG in the ISO 

series are: ISO 9000 that deals with issues related to total quality 

management, ISO 20000 that deals with issues related to 

information technology service management (ITSM), ISO 27000 

that deals with issues related to information security management, 

and ISO 38500 that deals with ITG at the executive level. One of 

the key characteristics of these ISO standard series is that they are 

certificate oriented which means that organizations can adopt them 

and through an auditing process by an independent third party they 

can obtain a certification that accredits them with the fulfillment of 

the ISO requirements. 

Jo et al., (2010) say that the main motivation for implementing 

standards related to quality management systems is internationally 

granted certifications that the companies receive. They add that 

with ISO 9000 certification, companies show their customers 

efficiency and standardization in their production processes, which 

in turn allows them to increase customer’s reliability. However, 

there is no consensus on the real benefits of an ISO 9000 

certification. Starke et al., (2012) did a study of publicly traded 

companies in Brazil that were ISO 9000 certified. They found that 

ISO 9000 certified firms showed an increase in sales revenues and 



25 
 

asset turnover ratios compared to firms without certification. But 

they add that the benefits of getting an ISO 9000 certificate were 

contradictory in literature with some studies showing benefits like 

improved operational efficiency while others found no benefits. 

Some authors like Heras et al., (2001) have carried out studies 

comparing profitability of firms with and without ISO 9000 

certification. They found that most of the profitable firms were 

those that had got ISO 9000 certification. However, they add that 

these results cannot be generalized due to the limitations of a larger 

time series data sample and these kinds of studies need to avoid 

some external effects that can influence better profitable scores. 

Other researchers have found some drawbacks of ISO 9000 

implementation and state that most companies are focused only on 

issues related to the effects of the certification while they 

underestimate the huge amount of changes that come because of the 

ISO 9000 certification thus, ignoring the depth of its 

implementation (Corbet et al., 2004). 

Wang and Tsai (2009) built an integrated management system 

that supports the integration of ISO 9001 and ISO 27001. Their 

framework is based on the assumption that both the certifications 

based on the PDCA cycle. Their framework is built on classifying 

and detecting which documents were the same for both the 

standards after which they integrated the documents at all levels. 
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However, their framework does not provide any evidence of a 

practical application. 

Ladino et al., (2011) provide a brief description of what ISO 

27000 is and mention some software that helps managing the 

documentation required for implementing the ISO 27000 

certification. 

2.4. Previous studies on ITG in Colombia 

Existing studies on ITG in Colombia deal with examining and 

proposing how to implement some ITG frameworks, but none of 

them examine ITG effectiveness. 

Cordero (2013) used the COBIT and ITIL frameworks for 

improving the security and effectiveness of the computer room in 

the National Institute of Petroleum in Colombia. After checking the 

processes using COBIT he suggested the control objectives of the 

process DS12 ‘management the physical environment’ to evaluate 

and enhance the controls in the computer room. 

Salazar and Vela (2012) used COBIT and ITIL frameworks to 

model and create documentation processes that allow the 

implementation of ITG in the chambers of commerce in Colombia. 

They suggest that to achieve a successful ITG implementation 

support from the board of directors is critical. 
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Andrely and Ernesto (2012) did a study among ITG panel 

experts with the aim of identifying business and IT goals and 

matching them and identifying the processes needed to reach the 

fulfillment of these goals. They infer that SMEs like chambers of 

commerce in Colombia were willing to allocate the resources 

needed to integrate business processes with IT operations and 

activities to face the complexity and competitiveness in their 

respective economic fields. 

Buriticá and Rivera (2012) evaluated IT service management 

(ITSM) in small long-distance call operators and used the ITIL 

framework to document the processes related to ITSM. 

Amaya et al., (2015) identified IT processes in a small chamber 

of commerce in Ocaña. They evaluate its maturity levels and based 

on IT goals proposed by COBIT 5 proposed the activities for 

initiating the process of implementing best practices and 

frameworks in ITG. 

Fernández et al., (2016) conducted a pilot case study in 

Comfacauca University to initiate a project on ITG implementation 

in universities in Colombia. They evaluated the maturity of best 

practices in ITG and found that their maturity levels were below 1. 

This means that the university was just starting its ITG 

implementation. However, their study also showed the university’s 
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willingness to put in place a portfolio of IT projects. The authors 

want to replicate their case study in other universities around the 

country. 

Caviedes and Murillo  (2014) did study on ITG implementation 

in private security organizations in Colombia and concluded that 

most of the companies in this sector had a lag in knowledge about 

what ITG is and what benefits they can obtain from it. They found 

that decision making about IT in these organizations was the 

responsibility of the IT manager, showing that the executives did 

not recognize IT as a support for the strategic future of their 

businesses. 

Periñán and Villegas (2011) did a descriptive study of the main 

concepts of ITG and describe the evolution of different ITG 

frameworks. They state that even though many frameworks for ITG 

exist, none of them provide a complete set for govern IT properly. 

They suggest that ITG frameworks can be combined to obtain a 

powerful ITG framework that addresses all issues related to ITG. 

They infer that IT managers have technical skills and yet they have 

problems in the value of IT investments to other leaders in the 

organization. 

Barrera et al., (2011) propose a methodology of integrating all 

ITG frameworks and best practices by recognizing that all of them 
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are complementary to each other and all of them are required to 

achieve a sound ITG. Their methodology used COBIT to approach 

a top-down vision from the business executive management and 

other ITG frameworks like ITIL and ISO 27001 to approach the 

bottom-up vision from the operative’s level in an organization. 

They used their methodology for integrating COBIT, ITIL and ISO 

27001, but they also suggest how to integrate any other ITG 

framework. They evaluated ITG processes of each framework by 

measuring their maturity levels and analyzing the documentation 

needed to support each process in any framework. 

2.5. Previous studies related to ITG’s 

effectiveness 

ITG effectiveness is defined as the degree to which IT delivers 

appropriate services and benefits to support business operations and 

goals (Buchwald et al., 2013). There is little literature on ITG 

effectiveness and there is no clear stream that marks some trends on 

the topic. Most of the quantitative studies focus on individual ITG 

mechanisms and how these mechanisms influence ITG 

effectiveness. The most studied individual mechanisms are: the IT 

strategy committee, the IT steering committee, corporate 

performance measurement systems and corporate communication 

systems (Ali and Green, 2005, 2009, 2012; Ferguson et al., 2013; 
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Maidin and Arshad, 2010). Those mechanisms are studied as 

determinants of ITG’s effectiveness. However, some studies 

evaluate their lack as inhibitors or barriers in implementing ITG 

effectiveness (Lee et al., 2008; Othman et al., 2011). However, 

even in studies done by the same authors, evaluating the same 

individual mechanisms in different periods of time the results are 

not consistent. For example, (Ali and Green, 2005, 2006, 2012) got 

consistent results on corporate communication systems in these 

three studies. However, the results for the IT strategy committee, 

involvement of top management in IT and the ethics culture of 

compliance were not consistent showing significant influence in 

some studies but a not so significant influence in others. 

Two studies conducted in Brazil used other approaches to 

measure ITG effectiveness. Barbosa et al., (2014) and Lunardi et al., 

(2014) used Weill and Ross’s (2004) approach. This approach 

measures ITG effectiveness based on the delivery of four objectives: 

‘Cost-effective use of IT, effective use of IT for the company’s 

growth, effective use of IT for asset utilization, and effective use of 

IT for business flexibility.’ Bowen et al., (2007) have added a fifth 

objective: ‘Effective use of IT for compliance with legal and 

regulatory requirements.’ 

Barbosa et al.’s (2014) results show that the highest ranked 

objective was ‘effective use of IT for growth’ and the average score 
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for ITG effectiveness was 79.6. They concluded that the concept of 

ITG in Brazil was still new and there was a lot of space for 

improvements as the maximum score of 100 had not been reached. 

Surprisingly, they add that financial institutions should be more 

concerned about compliance with legal requirements, but they do 

not include the fifth objective stated by (Bowen et al., 2007). Table 

1 gives a summary of previous studies on ITG effectiveness. 

Table 1. Previous studies about ITG effectiveness 

Author(s) Data Tool for Analysis 
Mechanisms 

studied 

(Ali and Green, 

2005) 

176 members of 
ISACA answer a 
survey in 
Australia 

Factor analysis 
and Multiple 
regression 
techniques. 

IT strategy 
committee, IT 
steering 
committee, 
Involvement of 
senior 
management in 
IT, Corporate 
performance 
measurement 
system, 
Ethics/culture of 
compliance, 
Corporate 
communication 
systems 

(Ali and Green, 

2006) 

54 members of 
ISACA working 
in public sector 
answer a survey 
in Australia 

Factor analysis 
and Multiple 
regression 
techniques 

IT strategy 
committee, IT 
steering 
committee, 
Corporate 
performance 
measurement 
system, Corporate 
communication 
systems 
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(Ali and Green, 

2009) 

54 members of 
ISACA working 
in public sector 
answer a survey 
in Australia 

Factor analysis 
and Multiple 
regression 
techniques 

IT strategy 
committee, IT 
steering 
committee, 
Corporate 
performance 
measurement 
system, and 
Corporate 
communication 
systems 

(Maidin and 

Arshad, 2010) 

35 Survey 
questionnaire 
answered by 
persons with IT 
management level 
in public agencies 
in Malaysia 

Regression 
analysis. 

IT strategy 
committee, IT 
steering 
committee, Senior 
management 
involvement in 
IT, Corporate 
performance 
measurement 
system, 
Ethics/culture of 
compliance, 
Corporate 
communication 
systems, Risk 
management, 
Strategic 
alignment, Value 
delivery, and 
Resource 
management 

(Ali and Green, 

2012)  

110 Auditors of 
ISACA answer a 
survey in 
Australia 

SEM IT strategy 
committee, IT 
steering 
committee, 
Involvement of 
senior 
management in 
IT, Corporate 
performance 
measurement 
system, 
Ethics/culture of 
compliance, and 
Corporate 
communication 
systems 

(D. Lee and 70 Survey Multiple IT steering 
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Setiawan, 2013)  questionnaire 
from 13 banks 

regression 
techniques 

committee, 
Involvement of 
senior 
management in 
IT, and IT Risk 
management. 

(Ferguson et al., 

2013) 

80 Members from 
ISACA and the 
IIA answer a 
survey in 
Australia 

Factor analysis 
and Ordinary least 
square (OLS) 
regression 

IT steering 
committee, 
Centralization of 
IT decision-
making control, 
Involvement of 
senior 
management in 
IT, Position of IT 
function, and 
Corporate 
performance 
measurement 
system. 
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Chapter 3. Mechanisms that influence ITG 
Effectiveness 

 

3.1. Introduction 

There are concerns about how information technology (IT) is 

governed and managed and of late these concerns are gaining more 

attention. The concept of ITG has emerged as a core issue in almost 

all decision-making processes related to technology. In fact, the 

concept is based on the archetype that IT systems resulting from IT 

investments must be well and properly controlled to assure their 

success (Kooper et al., 2011). As mentioned by Ali and Green 

(2005), ITG is ranked as the top-three priorities for corporate 

information officers (CIOs) worldwide. Moreover, Véjar (2014) 

adds that ITG is the only possible way to ensure that IT 

departments cooperate in an enterprise’s success. According to 

Barrera et al., (2011) IT assets must be considered like other 

strategic assets within companies. However, this premise is still not 

well understood. They add that companies need to understand the 

benefits and risks that come from IT and the critical dependency of 

many business processes on IT. They conclude that ITG provides 

this understanding. 
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Colombia is aiming to invest 1 percent of its gross domestic 

product (GDP) in IT by 2018 (Colciencias, 2016). Thus, a study on 

the effectiveness of ITG in a Colombian context is timely and more 

so as there are few studies on ITG in Colombia and there are no 

studies on ITG effectiveness. Most studies on ITG in Colombia are 

focused on frameworks and worldwide best practices that deal with 

ITG implementation. Further, not many international studies deal 

specifically with ITG’s effectiveness. Most of the studies that 

directly deal with ITG effectiveness have been conducted in 

Australia (Ali and Green, 2005, 2006, 2009, 2012). These studies 

directly examine ITG’s effectiveness and how ITG is influenced by 

some individual ITG mechanisms. 

Therefore, my research follows Ali and Green’s (2005) 

approach in which they studied different ITG mechanism in various 

industries in Australia. They highlight the factors that determine 

ITG’s effectiveness and they emphasize that all firms have different 

characteristics. As a result, they included the variable of IT 

intensity by using Clarkson et al.’s (2003) approach to examine the 

unique characteristics of each firm. However, Clarkson et al., (2003) 

used Brown and Magill’s (1994) approach as it included firms with 

different sizes from different economic sectors. They define IT 

intensity as the degree to which the main operations of a firm 

depend on IT. A similar definition is shared by S. Lee and Kim 
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(2008). Each organization has a different roadmap for 

implementing and there is no consensus about the timeline for 

implementing successful ITG. 

My data set is divided into two groups to analyze whether 

ITG_EXP influenced both groups differently. It uses ITG_EXP as a 

dummy variable with value 1 assigned to organizations with 10 or 

more years of experience in implementing ITG and value 0 for 

other organizations. Consequently, my study’s main goal is 

evaluating ITG’s effectiveness and how ITG is influenced by 

mechanisms such as the IT strategy committee, the IT steering 

committee, involvement of senior management in IT, corporate 

performance measurement systems, corporate communication 

systems and ethics/culture of compliance. The main research 

question that my research asks is: 

a) What are the most influential individual ITG mechanisms 

for ITG effectiveness? 

The study continues as follows. In chapter 3.2, it presents the 

research model and hypothesis and the literature that supports it. 

Then, chapter 3.3 describes the research methodology and follows 

up with the results and discussion. After that sub conclusion, 

contribution and implications are presented in chapter 3.4, 3.5, 3.6 

and 3.7. 
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3.2. Research Model and Hypotheses 

The proposed research model is shown in Figure 1. The 

mechanisms chosen are hypothesized to evaluate their influence on 

ITG effectiveness. 

 
Figure 2. Research Framework 

3.2.1. IT Strategy Committee 

The IT strategy committee is composed of the board of 

directors and senior management, it sets the top-level vision of 

business goals to be achieved and how IT should help in reaching 

these goals. (ITGI, 2003) states that this committee provides advice 

and insights to the organizational management on issues related to 

the alignment of IT with the business’s directions, help to achieve 

the IT strategic objectives and provides direction to the 

management on the IT strategy of the organization. In 2009, ITGI 
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published a study which interviewed more than 250 IT practitioners. 

As per study the interviewees clearly stated that the executive 

management was accountable for ITG. 

According to Hardy (2003) the IT strategy committee shows 

political acceptance and total support from the organization on 

issues related to IT. His study suggests that the main task of the 

committee is ensuring that the organization’s business and IT 

strategies are aligned. However, the study claims that the IT 

strategy committee must assist the board in all aspects of ITG, 

especially through controlling and monitoring the progress and 

successful implementation of strategic plans and showing the 

commitment of the board of directors or its equivalent in the 

organization as an indispensable element linked with ITG’s success. 

When an organization is committed to seeing IT as a strategic 

partner, adequate resources will be properly assured to meet the 

objectives related to business and IT strategies (Barlow, 1990). 

Therefore, the following hypothesis is proposed: 

H1: There is a perception that ITG’s effectiveness is positively 

influenced by the presence of the IT strategy committee. 
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3.2.2. IT Steering Committee 

The IT steering committee is composed of the directors of 

business units in an organization. The directors are in-charge of 

directions on strategic alignments between business and IT which is 

given by the IT strategy committee. According to Jarvenpaa and 

Ives (1991), the IT steering committee is an administrative body in-

charge of ensuring that the business and IT strategies represent the 

goals of an organization. The business units form members of the 

committee and this is the body that is accountable for strategic IT 

decisions. The study adds that the main activities consist of 

prioritization and approval of IT projects and strategic planning. 

The IT steering committee plays an important role as a leader 

that defines the strategies that need to be adopted to follow the 

directions of the IT strategy committee. The IT steering committee 

is in-charge of planning and carrying out effective business - IT 

alignment (ITGI, 2004). The IT steering committee is composed of 

IT executives and senior business managers and it reports to the 

head of the organization on the implementation of strategies. The 

IT steering committee must have regular meetings that help the 

organization monitor and control its IT activities. A study by 

Bowen et al., (2007) reported that there was a significant 

association between the IT steering committee and positive 
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outcomes of IT activities in an organization. Torkzadeh and Xia 

(1992) also reported that increased managerial support and funding 

of the IT system was a result of the effective representation of the 

IT steering committee. The study added that there was a significant 

positive relationship between the IT steering committee and the 

sophistication level of IT management. The authors add that overall 

ITG effectiveness increased as a result of the higher effectiveness 

of the IT steering committee. Therefore, the following hypothesis is 

proposed: 

H2: There is a perception that ITG’s effectiveness is positively 

influenced by the presence of the IT steering committee. 

3.2.3. The Senior Management’s Involvement inIT 

According to (Ali and Green, 2005, 2012), senior management 

is ‘the CEO and the level of management directly below the CEO.’ 

All issues related to ITG must be supported by a strong 

commitment from the authority (the CEO) that represents the board. 

Lederer (2003) points out that the executive management’s support 

led by the CEO and his dynamic engagement in IT issues increases 

the CIO’s skills in analyzing and learning how competitors use and 

exploit IT. The study suggests that transferring knowledge to other 

managers is not an easy task because it involves many technical 

issues that are difficult to understand. Synergy between the CEO 
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and the CIO allows IT strategies to be explained in practical terms 

and shows what the business wants from IT and how IT will fulfill 

these requirements. 

According to Luftman et al., (1999) and Bowen et al., (2007), 

the active commitment of the general managers is a must for 

reaching business goals successfully. De Haes and Van 

Grembergen (2008a) found that the active presence of the senior 

executive leveraged the congruence between business and IT 

strategies. ITGI (2004) remarks that the senior management’s 

involvement in IT and employees’ commitment are determinant 

issues in the successful implementation of ITG frameworks. 

Therefore, the following hypothesis is proposed: 

H3: There is a perception that ITG’s effectiveness is positively 

influenced by the presence and involvement of senior management 

in IT. 

3.2.4. Corporate Performance Measurement 

Systems 

A corporate performance measurement system is a body in-

charge of monitoring and controlling the progress of activities and 

is tasked with implementing and improving a company’s ITG. Each 

activity must be defined with a set of metrics and indicators that 
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allow the continuous monitoring of its progress to check if that 

progress corresponds with expectations. It also defines the 

measures to be taken in case of any deviations from the initial set of 

goals and updated strategic plans. 

In in their balanced scorecard, Kaplan and Norton (2005) state 

that ITG and the accountability of various stakeholders can be 

achieved through performance measurement systems in an 

organization. These mechanisms are mainly used to continuously 

supervise the progress of the related activities defined to implement 

ITG. Thus, the senior management needs to check the performance 

on all ITG issues. One suitable way of doing this is through a set of 

well-defined metrics and indicators. Hoch and Payán (2008) add 

that without metrics, it is impossible to check performance. 

Management and metrics must be defined to evaluate the right and 

wrong issues related to ITG. Therefore, the following hypothesis is 

proposed: 

H4: There is a perception that ITG’s effectiveness is positively 

influenced by the presence of corporate performance measurement 

systems. 
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3.2.5. Ethics / Culture of Compliance 

Hurley et al., (2013) define culture and compliance as strong 

beliefs and norms shared by the whole organization that foster 

company values and prevent deviations. Meyer (2004) adds that 

ethics and a culture of compliance consist of all ‘beliefs, values, 

attitudes, rituals and behavior patterns that people in an 

organization share.’ A good mechanism of ethics and the culture of 

compliance as stated by Ali and Green (2005) is when employees 

ask themselves when something is going wrong and the answers 

that they must provide when facing dilemmas. 

Gendron et al., (2009) state that the match between goals in the 

business and IT strategies ensure that stakeholders receive benefits 

while obtaining value and compliance at the same time. Schein 

(2010) states that previous studies on culture indicate that a strong 

and well-defined culture was common among the most effective 

organizations. Adhering to community and IT regulations is also 

viewed as a good tool for improving compliance (Van Grembergen 

and De Haes, 2009). 

According to Collins (2010), ethics can be defined as 

predetermined guidelines that help business actors differentiate 

between what is right and what is wrong. He adds that in the long 

run, ethics and compliance play an important role in organizations 
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as they lead them to better financial performance as compared to 

their unethical counterparts. My study confirms that in the long run, 

companies with a good reputation have more chances to be chosen 

by employees, investors and the community in general and these 

companies will have more goodwill as compared to other 

companies. Therefore, the following hypothesis is proposed: 

H5: There is a perception that ITG’s effectiveness is positively 

influenced by the presence of an ethics/culture of compliance. 

3.2.6. Corporate Communication Systems 

Corporate communication systems consist of all activities 

performed by an organization to deliver information related to IT 

activities in the most efficient way to inform stakeholders about 

progress. Good and trusting relationships between business and IT 

are the foundation of effective ITG in organizations and this 

relationship is established through participation and collaboration 

(Callahan et al. (2004). De Haes and Van Grembergen (2005) say 

that with a good communication system it is possible to deliver the 

benefits of a good and well-controlled ITG to all members of the 

organization, which in turn enhances awareness about ITG among 

all members of an organization. Othman et al., (2011) say that 

without a common method of disseminating information and 
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understanding about how ITG is progressing organizations will face 

problems of lack of communication. 

According to Weill and Ross (2004) good communication 

practices play a major role in informing an organization about ITG 

processes and decisions which also helps employees by 

encouraging them to have a desirable behavior that supports IT. 

Their study highlighted that web portals and announcements by the 

senior management are communication mechanisms which lead to 

effective ITG. Ross and Weill (2005) also mention that governance 

processes can be used for communicating what is going on in IT in 

a company in different ways. Their research showed that more 

effective governance can be achieved with more communication. 

Elagha (2014) found that corporate communication systems had the 

highest positive influence among all ITG mechanisms. Therefore, 

the following hypothesis is proposed: 

H6: There is a perception that ITG’s effectiveness is positively 

influenced by the presence of a corporate communication systems. 

3.2.7. IT Intensity 

IT intensity can be defined as the level to which of a firm’s 

main operations depend on IT (Brown and Magill, 1994). Given 
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that each company is unique and different, the way each 

organization leverages its objectives on IT is also different. 

(Ali and Green, 2005, 2012) say that like IT intensity use, the 

need for effective ITG is also different for companies. Oh (2005) 

adds that the higher the use of IT, the more aware the firms are in 

realizing the strategic value of IT to gain competitive advantages. 

Gilchrist et al., (2001) found that organizations, in which the main 

operations were linked to IT use, had better options to improve their 

efficiency as a result of gaining cumulative knowledge and 

experience. Therefore, the following hypothesis is proposed: 

H7: There is a perception that ITG’s effectiveness is positively 

influenced by the IT intensity use by firms. 

3.2.8. ITG Experience 

ITG experience refers to the number of years for which an 

organization has been implementing ITG. There is a common 

thinking that a good ITG effectiveness timeline for its 

implementation is a long journey for organizations to achieve good 

results (Gu et al., 2008; Kearney, 2008; McGilvray, 2006). 

However, there is no consensus about the timeframe needed to 

reach effectiveness. Rau (2004) says that ITG’s roles mature only 

with time and effectiveness in ITG is achieved only by its evolution 
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over years. My study assumes that companies which have been 

implementing ITG for more than 10 years have high experience in 

ITG and companies that have been implementing ITG for 10 years 

or less have low experience. My study suggests that more ITG 

mechanisms will impact ITG effectiveness when ITG experience is 

more than 10 years. 

3.3. Research Methodology 

My study developed a survey design for collecting data by 

adapting the survey designs of previous studies. Before delivering 

the survey to target responders, an expert was asked to review the 

constructs to confirm an understanding of the questions. Email 

invitations were sent to the three most significant associations in 

Colombia  -- ISACA (Information Systems and Audit Control 

Association, Bogotá Chapter), PMI (Project Management Institute 

Bogotá Chapter) and the Colombian Association of Computer 

Science Engineers (ACIS – Asociación Colombiana de Ingenieros 

de Sistemas). Personal emails were also sent to computer science 

engineers and some education institutions suggested by experts. 

The responders were IT experts with experience of dealing with 

ITG; of the 908 questionnaires sent 293 were received with valid 

responses at a response rate of 32.2 percent. 



48 
 

All ethics guidelines were followed to ensure that each 

responder participated voluntarily. The information gathered by the 

survey instrument was maintained in absolute confidentially, 

assuring total anonymity to the responders. The data collected was 

used only for the objectives of the research. Tables 2, 3 and 4 show 

the sample characteristics of the data. 

Table 2. Responder’s profile – frequency 

Responder’s profile Frequency Percentage 

‘CIO’ 33 11.3 

‘Professor/Teacher’ 16 5.5 

‘IT Practitioner’ 76 25.9 

‘IT Supervisor’ 15 5.1 

‘IT Manager’ 48 16.4 

‘IT Director’ 45 15.4 

‘Vice-President’ 11 3.8 

‘CEO’ 49 16.7 

‘Total’ 293 100 

 

Table 3. Type of organization – frequency 

Organization’s profile Frequency Percentage 

‘Commercial Public’ 17 5.8 

‘Not Profit Organization’ 26 8.9 

Government 51 17.4 

‘Private’ 199 67.9 

‘Total’ 293 100 

 

Table 4. Type of industry -  frequency 

Responder’s profile Frequency Percentage 

‘Agriculture, forestry and fishing’ 5 1.7 
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‘Mining and quarrying’ 4 1.4 

‘Manufacturing’ 8 2.7 

‘Electricity, gas, steam and air conditioning supply’ 5 1.7 

‘Water supply: sewerage, waste management and 
remediation activities’ 3 1.0 

‘Construction’ 13 4.4 

‘Wholesale and retail trade; repair of motor vehicles 
and motorcycles’ 5 1.7 

‘Transportation and storage’ 6 2.0 

‘Information and communication’ 56 19.1 

‘Financial and insurance activities’ 18 6.1 

‘Real estate activities’ 2 0.7 

‘Professional, scientific and technical activities’ 29 9.9 

‘Administrative and support services activities’ 13 4.4 

‘Public administration and defense; compulsory  social 
security’ 11 3.8 

‘Education’ 39 13.3 

‘Human health and social work activities’ 17 5.8 

‘Arts, entertainment and recreation’ 1 0.3 

‘Other Services (Except Public Administration)’ 56 19.1 

‘Activities of extraterritorial organizations and bodies’ 2 0.7 

‘Total’ 293 100 

 

3.3.1. Variables in the study 

The variables for the study were adopted from previous studies. 

The dependent variable is ITG effectiveness and the independent 

variables are the IT strategy committee, the IT steering committee, 

involvement of senior management in IT, corporate performance 

measurement systems, ethics and culture of compliance, corporate 
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communication systems, IT intensity and ITG experience. With the 

exception of ITG experience, all variables were measured using a 5-

point Likert scale. Table 5 gives a brief definition of each variable, 

the acronyms used for the variables and the sources from which the 

variables were extracted. 

Table 5. Definitions and source of variables 

Variable Definition Source of 
questions 

IT-Governance 
Effectiveness 
(ITGEFF) 

‘ITG effectiveness is defined as the 
degree by which IT delivers the 
appropriate services and benefits to 
support business operations and 
goals’ (Buchwald et al., 2013). 

(George and King, 
1991) 

IT Strategy 
Committee (CETI) 

Its main objective is to set the top 
level vision about what the 
Business needs to achieve and how 
ICT must help in reaching these 
goals. 

(ITGI, 2003) 

IT Steering 
Committee (CDTI) 

It is a committee composes of 
personnel from the board of 
directors and senior management 
which aim to set the top level 
vision about what the Business 
needs to achieve and how ICT must 
help in reaching these goals. 

(Karimi et al., 
2000) and (Ali and 
Green, 2012) 

Involvement of 
Senior Management 
in IT (IAGTI) 

The involvement and strong 
commitment of the CEO in all 
issues related to IT-Governance. 

(Vaswani, 2003) 

Corporate 
Performance 
measurement System 
(SCIM) 

The system that includes all 
metrics and indicators to measure 
the effectiveness and efficiency of 
all mechanisms used to implement 
IT-Governance. 

(Vaswani, 2003) 

Ethics/Culture of 
Compliance (ECC) 

According to (Collins, 2010) Ethics 
could be defined as a group of 
guidelines that help business actors 
to differentiate what is right or 
what is wrong, and culture is 
defined by (Hurley et al., 2013) as 
strong believes and norms shared 

(Trevino et al., 
1999) 
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in the whole organization that 
foster company values and prevent 
deviations 

Corporate 
Communication 
Systems (SCC) 

All channels used to disseminate 
and deliver all the information 
related with IT-Governance. 

(Weill and Ross, 
2004) 

IT Intensity (IT_INT) 

It could be defined as the level of 
main’s operation from firms are 
dependent on IT (Héroux and 
Fortin, 2016) 

(Brown and 
Magill, 1994) 

IT-Governance 
experience. 
(ITG_EXP) 

Dummy variable. It refers to how 
many years since the process of IT-
Governance implementation 
started. Value 1 more than 10 
years, otherwise 0. 

Not Apply 

 

3.4. Results and Discussion 

Table 6 presents the mean and standard deviations, Cronbach’s 

alpha and composite reliability (CR) for the variables; 293 

observations were available for the study. Cronbach’s alpha and CR 

tests were conducted to check the reliability of the data collected. 

Cronbach’s alpha and CR showed that all the variables were under 

acceptable limits with all scores above 0.8. According to Lunardi et 

al., (2014), CR is preferable because it is based on item loadings. 

Both tests indicated the reliability of the data used in the study. 

Table 6. Descriptive statistics and reliability measures 

Item Code Alpha CR Mean Std.Dev 

CETI 0.925 0.926   
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       CETI_1   3.786 0.925 

       CETI_2   3.797 0.884 

       CETI_3   3.834 0.901 

CDTI 0.915 0.915   

     

       CDTI_1   3.817 0.959 

       CDTI_2   3.817 0.930 

       CDTI_3   3.746 0.915 

       CDTI_4   3.783 0.930 

IAGTI 0.825 0.833   

      IAGTI_1   3.871 0.935 

      IAGTI_2   3.959 0.903 

      IAGTI_3   3.708 0.963 

SCIM 0.879 0.880   

     

      SCIM_1   3.549 0.981 

      SCIM_2   3.525 0.965 

      SCIM_3   3.593 0.978 

ECC 0.861 0.864   

     

      ECC_1   3.946 0.823 

      ECC_2   3.892 0.870 

      ECC_3   4.064 0.816 

SCC 0.937 0.939   

     

      SCC_1   3.708 0.960 

      SCC_2   3.725 0.916 

      SCC_3   3.644 0.975 

ITGEFF 0.927 0.927   
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      ITGEFF_1   3.631 0.886 

      ITGEFF_2   3.698 0.849 

ITIN 0.924 0.925   

     

      ITIN_1   3.264 1.406 

      ITIN_2   3.383 1.340 

      ITIN_3   3.586 1.266 

      ITIN_4   3.519 1.261 

      ITIN_5   3.522 1.365 

 

The study also did an exploratory and confirmatory factor 

analysis. From the exploratory factor analysis (EFA), the pattern 

matrix of each individual factor with all values above 0.5 was 

obtained which showed the consistency of the data. 

Table 7. Pattern matrix 

Item 

Factor 

1 2 3 4 5 6 7 8 

ITIN_1 0.814        

ITIN_2 0.846        

ITIN_3 0.891        

ITIN_4 0.817        

ITIN_5 0.828        

ITGEFF_1        0.745 

ITGEFF_2        1.034 

CETI_1       0.850  

CETI_2       0.748  

CETI_3       0.913  
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CDTI_1  0.951       

CDTI_2  0.781       

CDTI_3  0.792       

CDTI_4  0.722       

IAGTI_1     0.813    

IAGTI_2     0.978    

IAGTI_3     0.661    

SCIM_1      0.978   

SCIM_2      0.677   

SCIM_3      0.633   

ECC_1    0.818     

ECC_2    0.897     

ECC_3    0.647     

SCC_1   0.874      

SCC_2   1.007      

SCC_3   0.842      

 

 

Table 8 shows the validity measures of the variables used in the 

study. Discriminant validity was checked as evidenced by the 

square root values which are greater than any inter-factor 

correlation in the matrix in all the cases and as evidenced by the 

average variance extracted (AVE) where all values were above 0.5. 
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Table 8. Model validity measures 

 AVE MSV CETI ITIN CDTI SCC ECC IAGTI SCIM ITGEFF 

CETI 0.806 0.663 0.898        

ITIN 0.712 0.126 0.302 0.844       

CDTI 0.728 0.663 0.814 0.289 0.853      

SCC 0.836 0.433 0.573 0.263 0.594 0.914     

ECC 0.680 0.412 0.522 0.284 0.488 0.593 0.825    

IAGTI 0.716 0.440 0.663 0.355 0.603 0.641 0.642 0.846   

SCIM 0.710 0.489 0.629 0.217 0.699 0.658 0.622 0.634 0.842  

ITGEFF 0.864 0.482 0.694 0.236 0.649 0.626 0.435 0.593 0.571 0.930 

 

For testing the hypotheses proposed in this study, the dataset 

was analyzed using structural equation modeling (SEM). The 

model fit for the proposal was checked and the measures obtained 

which indicated that the model fulfilled the thresholds considered 

acceptable (Table 9). Tables 8 and 9 were developed using Gaskin 

and Lim’s (2016) tools. 

Table 9. Model fit measures – SEM 

Measure Estimate Threshold 

CMIN 935.856  

DF 536  

CMIN/DF 1.746 Between 1 and 3 

CFI 0.942 > 0.95 

SRMR 0.042 < 0.08 

RMSEA 0.050 < 0.06 

 

The dataset was divided into two groups. The first group 

analyzed the dataset with the variable ITG_EXP with a high value 
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and the second group had ITG_EXP with a low value. The first 

group was labeled ‘ITG high experience’ and included 71 

companies. The second group was labeled ‘ITG low experience’ 

and had 222 companies. Figures 3 and 4 give the results of the path 

analysis for the two groups. 

 

Figure 3. Results by High ITG Experience group. 

 

Figure 4.Results by Low ITG Experience group. 
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The results indicate that R2 for both groups was between 60.4 and 

64.7 percent. The analysis shows similar results for both the groups 

for the following ITG mechanisms: CDTI, IAGTI and SCIM which 

do not have a significant influence on ITG effectiveness. Thus, H2, 

H3 and H4 are rejected. The SCIM mechanism also does not have a 

significant influence. However, SCIM shows a negative sign for the 

group with high ITG_EXP which can be explained by the 

difficulties faced in establishing good performance metrics and 

indicators in companies with high ITG_EXP. These companies 

have more rigorous processes and procedures in place and ask for 

more precise results. Companies with low ITG_EXP are slower to 

stabilize their metrics because the process of ITG implementation is 

more flexible in adapting itself to the normal evolution of ITG in 

the companies. 

IT intensity did not show any influence on ITG effectiveness 

for both the groups. IT intensity had a negative sign for the first 

group though there is a possible explanation for this: Higher IT 

intensity use increased the complexity of controlling IT. Companies 

with high ITG_EXP and which used IT in an intensive way in most 

cases had strict and formal processes that had to be followed in 

most normal situations. This means that every simple task had to 

follow the procedures laid down by formal authorities or 

committees within the companies which could be problematic at 
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times for agile and quick responses. Thus, H7 is rejected based on 

the results of IT intensity. 

The SCC mechanism had a positive and significant effect on 

ITG effectiveness for both groups (α=0.401, p=***, and α=0.081, 

p=0.078 respectively). Thus, H6 is supported, showing the 

importance that a good communication system has on delivering 

information related to ITG. This information allows all members of 

an organization to know what the company is executing in terms of 

ITG and how each member can contribute to reach the 

organization’s objectives. This result is consistent with previous 

studies presented in Table 1. 

The CETI mechanism showed no significant effect (α=0.193, 

p=0.199) for the first group and showed a significant effect 

(α=0.539, p=**) for the second group. Thus, H1 is partially 

supported. The results for CETI show that support of the board of 

directors represented on the ITG strategy committee played an 

important role and it is considered a factor in the success of ITG 

effectiveness, especially in those organizations that have low 

ITG_EXP and need the top management’s executive support to 

strengthen their policies and strategic plans for implementing 

effective ITG. For the high ITG_EXP group, it did not show any 

significant effects as these companies already had a strong 
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commitment of the top executive management. The perception 

about most of the ITG mechanisms was that the management was 

performing what it had to properly. 

The ECC mechanism was only significant for the low 

ITG_EXP group (α=-0.243, p=0.051*). However, the ECC 

mechanism showed a negative sign for both groups. As Haes et al., 

(2015) state, culture is viewed as an enabler that is difficult to 

manage and implement. They found that culture had the lowest 

score in terms of easy implementation. This result must be 

considered carefully because it could lead to a misunderstanding of 

the sensitivity of the topic and the different interpretations that 

people have about what ethics and culture of compliance mean. My 

study encompassed different responder profiles, different industries 

and different perceptions on ITG. This result should be considered 

carefully because some organizations, especially those with low 

experience, were on the way to defining their strategic plans and 

sometimes the topic of ethics and culture of compliance was the last 

topic to be addressed. These organizations were also confused by 

regulatory compliances. Bautista (2006), there is only one 

definition of ethics, but it is applied in different environments 

which makes it difficult to have a consensus on the definition. Thus, 

H5 is rejected for both groups; it is also the opposite of Ali and 

Green’s (2005) findings. 
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The results of ITG_EXP show slight differences with CETI and 

ECC mechanisms but show similar results for the rest of the ITG 

mechanisms used in this study. The findings suggest that these ITG 

mechanisms were seen to have more influence in the low ITG_EXP 

group. 

3.5. Sub-conclusion 

This study shows that the mechanisms that it evaluated were 

consistent with the results of previous studies on ITG. My study 

found that corporate communication systems had more influence on 

IT practitioners’ perceptions about achieving ITG effectiveness. 

Most of the earlier studies consider these mechanisms as the main 

contributor in achieving ITG (Table 1). The IT strategy committee 

was another mechanism that positively and significant influenced 

the overall effectiveness of ITG. In organizations with less than 10 

years of ITG_EXP experience this mechanism was perceived as an 

important contributor in achieving effective ITG. In these 

organizations which are in the process of implementing ITG, 

support of the board of directors was critical in defining the policies 

and principles under ITG which will work in the organizations and 

determine the success or failure of ITG initiatives. 

Communication channels in all stages of ITG within 

organizations were critical in addressing and informing all issues 
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related to ITG. The personnel had to deal with different business 

operations supported by IT every day and they must know how IT 

was enhancing and improving their daily activities and the rules 

that all members must follow to achieve the goals established by an 

organization. 

The corporate performance measurement systems’ mechanism 

did not show a significant influence on ITG effectiveness. This can 

be explained as organizations face difficulties in measuring 

activities related to IT properly. The definitions of metrics play an 

important role in assessing the performance of IT activities. 

Performance appraisals must be conducted within a specific time 

but without clear and concise metrics these kinds of evaluations are 

simple activities that will not give any value added to the 

organizations. Communication channels should be used to let all 

members of an organization know how IT activities are measured 

so that they can suggest more appropriate ways of measuring IT 

activities. 

The ethics/culture of compliance calls attention because it is 

perceived as a negative influence in achieving ITG effectiveness. 

Even though its influence is not significant, the results show a lot of 

space for its improvement in ITG effectiveness in the Colombian 

context. Regulators are addressing a lot of issues related to ethics 



62 
 

which can be solved by organizations by using good ITG practices. 

Hence, in Colombia’s context more attention should be paid to 

ethics. The study suggests awareness campaigns to encourage and 

foster ethics and the culture of compliance within organizations. 

3.6. Contributions 

This study helps overcome the limitations of previous studies as 

it discusses a different approach for measuring IT intensity use by 

firms. This is determined by practitioners’ perceptions on how the 

main business operations depend on IT. It includes the variable 

ITG_EXP which allows us to infer how the influence of the same 

ITG mechanisms can be different based on ITG experience in 

organizations. This variable has not been included in any previous 

study. I measured ITG_EXP by asking the responders the year 

when they started creating awareness about and practicing ITG in 

their organizations. Previous studies about ITGEFF have been done 

mainly in developed countries with some specific profile of 

responders (in most cases IT auditors) and are biased towards 

financial companies that are well-known for using IT intensively to 

leverage their business operations. However, my approach includes 

different measures of IT intensity use which allows including 

companies from different economic sectors and of different sizes. 
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Financial companies are recognized to be top organizations in 

terms of concerns about IT because they need to fulfill legal 

regulatory requirements that force them to implement ITG practices. 

However, organizations in other economic sectors also deal with IT 

issues and they are also increasingly paying attention to ITG. My 

study included organizations from 19 different economic sectors 

including private and public sectors. The sample is bigger and more 

comprehensive than previous studies including different IT 

specialist profiles like IT managers, IT directors, IT professors, 

CIOs and CEOs. Besides, quantitative studies on the effectiveness 

of ITG are limited and most of them have been conducted in 

developed countries, making this study the first to address ITG in 

developing countries providing empirical evidence about what the 

most influential ITG mechanisms are for achieving effective ITG. 

3.7. Implications 

In practical terms the results of the study should be considered 

by companies that want to implement ITG effectively or are in the 

process of implementing ITG. The study presents evidence that 

corporate communication systems such as emails, intranets and 

other media to deliver ITG information play an important role in 

achieving ITG effectiveness. Organizations should implement this 

mechanism to strength their capabilities to foster an environment 
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that allows all members to know how they are involved and how 

they can contribute to achieving better results in ITG on a daily 

basis. 

The results also show that the IT strategy committee is very 

important especially for companies which do not have enough 

experience in ITG. Leadership and commitment of the board of 

directors is needed for an understanding of an organization’s goals 

in terms of ITG and the way of reaching these goals. 
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Chapter 4. IT Governance Mechanisms, 
Domains and their influence on ITG 

effectiveness 

 

4.1. Introduction 

The pervasive use of information technology plays an 

important role in business operations. IT is a strategic asset that 

supports companies’ achievement of strategic goals (Hardy, 2006). 

The key issue now is how well IT is governed so that organizations 

can achieve their goals through IT support. Collapse of companies 

like Enron and WorldCom pushed governments worldwide to enact 

new regulations about the accuracy of information in organizations 

(Chatfield and Coleman, 2011; Teo et al., 2013). These new 

regulations were enacted with the aim of governing IT and making 

ITG figure on the daily agenda of business executives (Hardy, 

2006). Hardy’s study adds that understanding the evolution and 

importance of ITG will mean that executives acknowledge it and 

they consider IT assets to be critical in a business’ success. Peterson 

(2004) says that executives are realizing that the success of 

businesses is not based on technology alone but it comes from how 

well IT is governed. Issues like IT costs, IT related risks and 

accountability and responsibility for activities related and supported 

by IT make ITG important (T. Barrera et al., 2011). 
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ITG as a subject is gaining recognition as finding effectiveness 

in IT is still an unclear issue. ITG effectiveness is defined as the 

degree to which IT delivers appropriate services and benefits that 

support business operations and goals (Buchwald et al., 2013). 

According to ITGI (2003) there are five domains on which ITG 

should concentrate its attention -- IT strategic alignment, IT value 

delivery, IT risk management, IT resource management and IT 

performance management. Van Grembergen (2007) says that the 

mechanisms for implementing ITG can be classified under 

structures, processes and relational mechanisms. 

Lunardi et al., (2014) say that there is little evidence about how 

the adoption of these mechanisms and their relation to IT domains 

contributes to achieving a good ITG effectiveness. 

My study is one of the few in South America that specifically 

addresses the relationship between ITG mechanisms and ITG 

domains and their relationship with ITG effectiveness. 

The purpose of this study is examining the relationship between 

ITG mechanisms and IT domains and how they influence ITG’s 

effectiveness. With this aim, the research question formulated is: 

1) What are the most influential ITG mechanisms and IT 

domains in ITG’s effectiveness? 
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The study continues as follows. In chapter 4.2, it presents the 

research model and hypothesis. Then, it describes the research 

methodology in chapter 4.3, and follows up with the results and 

discussion in chapter 4.4. Then, sub conclusion, contribution, and 

implications in chapter 4.5, 4.6, and 4.7. 

4.2. Research Model and Hypotheses 

This study researches the model shown in Figure 5. The ITG 

mechanisms and domains are hypothesized to evaluate their 

influence on ITG effectiveness. 

 
 

Figure 5. Research framework 

4.2.1. IT Governance Mechanisms 

The mechanisms used in this study are taken from De Haes and 

Van Grembergen (2008a) who group them according to structures, 

processes and relational mechanisms. Structures refer to business 

units responsible for all decision-making related to IT like the 

creation, roles and responsibilities of committees. Processes involve 

the creation of policies, procedures and all documentation needed to 
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manage IT, and relational mechanisms are the capabilities that 

organizations use to integrate IT and business members with the 

aim of creating a proper environment to reach common objectives. 

Figure 6 presents De Haes and Van Grembergen’s (2008a) 

framework. 

 

Figure 6. IT governance framework 

4.2.2. IT Governance Domains 

ITGI (2003) classified IT governance domains into two 

categories: Outcomes and drivers. In outcomes are included value 

delivery (VD) and risk management (RK); in drivers are included 

strategic alignment (SA), resource management (RM) and IT 

performance management (PM). A brief definition of these IT 

domains now follows. 



69 
 

4.2.2.1. IT Strategic Alignment (SA) 

ITGI (2003) states that the beginning point for implementing 

ITG starts with an alignment between IT and business strategies. A 

similar perspective is shared by Bermejo et al., (2014) who state 

that ITG implementation starts with the definition of an 

organization’s goals and how IT contributes in reaching these goals. 

For reaching business strategic goals, organizations should leverage 

their operations on IT which makes strategic alignments between 

business and IT strategies a big concern among practitioners and 

researchers. This strategic alignment between business and IT 

strategies is the foundation of ITG (Brown and Magill, 1994), but it 

is not easy to achieve. First, even though it may seem an easy task, 

IT/business strategic alignment is a long journey that involves the 

continuous evolution of ITG in an organization. De Haes and Van 

Grembergen (2009) found that high business/IT alignment maturity 

was reached by companies that started their ITG implementation 

years ago. Second, the accountability of reaching a high strategic 

alignment is with the executive board that must ensure that all IT 

investments fit and match the achievements of the organization’s 

strategic goals. However, most of the times executives design their 

business strategies without taking into account IT participation 

(Rathnam et al., 2005). This is a critical issue because executives 

underestimate how critical the alignment is and how difficult it is to 



70 
 

achieve it (Henderson and Venkatraman, 1993; Khaiata and 

Zualkernan, 2009). 

Results of studies on the alignment of business and IT 

strategies are not conclusive and so there are no clear definitions 

about what business/IT alignment is and how to formulate clear 

business objectives supported by IT (Dahlberg and Kivijarvi, 2006). 

Nevertheless, some studies recommend the implementation of some 

ITG mechanisms linked to reach IT/business strategic alignments. 

Therefore, the following hypotheses are proposed: 

H1: ITG mechanisms influence IT strategic alignments (SA) 

positively. 

H2: IT strategic alignments influence ITG effectiveness 

positively. 

4.2.2.2. IT Value Delivery (VD) 

This domain is focused on maximizing investment returns from 

IT. Ahmad and Arshad (2014) say that huge investments in IT call 

for special attention on how organizations evaluate their IT 

investments. Value from IT is difficult to measure because it 

involves subjective aspects like customer satisfaction, employee 

productivity and the complexity involved in measuring IT 

investment returns creating uncertainty about the outcomes and 



71 
 

generating fears among formal authorities because of the huge 

investments that organizations usually have to make in IT (ITGI, 

2003). 

De Haes and Van Grembergen (2013) stress that understanding 

the value of huge investments in technology is a big dilemma that 

companies are facing today. They argue that it is only through full 

commitment from all management levels that IT investments can 

give huge rewards. Gendron et al., (2009) add that the C-suite of 

executives in an organization should understand the importance of 

IT and the value that it will bring to the organization by reducing 

costs and increasing revenues, and by allowing the introduction of 

new innovative products. 

Lunardi et al., (2014) say that IT investments are a real 

challenge for organizations because they have to identify what kind 

of investments they should make and how they will measure the 

benefits of these investments. They add that some studies have 

evaluated some ITG mechanisms and how they help organizations 

evaluate the benefits that come from IT investments including 

business cases and SLAs. In my study some mechanisms directly 

supported IT value delivery like IT performance management, 

portfolio management, charge back arrangements, SLAs, benefits 

management and IT budget control and reporting. Therefore, the 

following hypotheses are proposed: 
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H3: ITG mechanisms influence IT value delivery (VD) 

positively. 

H4: IT value delivery influences ITG effectiveness positively 

4.2.2.3. IT Risk Management (RK) 

According to Van Grembergen et al., (2004) with increasing 

dependence on IT, the risks of IT operations are increasing. 

Understanding the risks and exploiting the benefits of IT are 

characteristics of successful organizations that address the safety of 

IT assets and develop disaster recovery and continuity of operations 

plans (ITGI, 2003). 

D. Lee and Setiawan (2013) state that ‘every IT risk has 

business consequences’ adding that there is no environment that 

can be catalogued as risk-free. According to them every decision 

related to business operations should consider its impact not only 

on a firm’s goals but also on its IT risks. 

Beasley et al., (2005) found that implementation of an 

enterprise risk management was associated positively with the 

presence of a risk officer. Charette (1996) highlights that poor 

application of risk management mechanisms jeopardizes the 

benefits that could come from IT. Carrillo (2013) states that some 

mechanisms like project management methodologies and COBIT 
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assist organizations in managing their IT risks. Further, Milne and 

Bowles (2009) found that the cross-training mechanism was used 

for developing a general view of IT risk management leading to a 

high impact on organizations’ performance. In a recent study (Parry 

and Lind, 2016) found a strong relationship between ITG 

effectiveness and risk management. Therefore, the following 

hypotheses are proposed: 

H5: ITG mechanisms influence IT risk management (RK) 

positively. 

H6: IT risk management influences ITG effectiveness 

positively. 

4.2.2.4. IT Resource Management (RM) 

This domain is focused on using an organization’s resources 

properly, wisely and effectively to ensure that IT resources support 

current and future business requirements at a reasonable cost (ITGI, 

2003). ITGI (2003) also emphasizes that successful allocation of 

investments in IT resources is a key for ITG effectiveness. 

De Haes and Van Grembergen (2004) found that IT staff and 

shared knowledge were positive mechanisms that enhanced and 

improved ITG’s performance. Sohal and Fitzpatrick (2002) found 

that as long as the involvement of senior management in IT was 
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high, the executives started understanding how IT affected a 

company’s success or failure. Some mechanisms like indicators, 

rewards and culture have also been found to be important and 

significant for IT resource management (Powell and Yager, 2004). 

Therefore, the following hypotheses are proposed: 

H7: ITG mechanisms influence IT resource management (RM) 

positively. 

H8: IT resource management influences ITG effectiveness 

positively. 

4.2.2.5. IT Performance Management (PM) 

This domain is focused on measuring the performance of 

activities related to IT and ITG. The activities designed and 

developed to implement ITG and their correspondent resources 

must be monitored so that organizations can control and manage the 

performance of each activity. Knowing the status of each activity in 

detail helps determine if each activity is giving the results expected 

by an organization. IT goals and their measures must be clearly 

defined to reflect how they impact business goals without 

ambiguity (Fletcher, 2006). 

ITGI (2003) states that these IT domains cannot be managed 

properly without a well-established IT performance management, 
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highlighting the importance of this domain. Some researchers 

discuss the importance of good mechanisms for effective 

performance control of IT activities like the IT balance scorecard 

and ITG frameworks like COBIT and ITIL (Buckby et al., 2008). 

Therefore, the following hypotheses are proposed: 

H9: ITG mechanisms influence IT performance management 

(PM) positively. 

H10: IT performance management influences ITG effectiveness 

positively. 

4.2.3. IT Governance Effectiveness 

ITG effectiveness is defined as the degree by which IT delivers 

appropriate services and benefits to support business operations and 

goals (Buchwald et al., 2013). Weill and Ross (2004) propose an 

approach for measuring ITG effectiveness based on how important 

and successful the achievements of the following four objectives in 

an organization are: ‘Cost-effective use of IT, effective use of IT 

for growth, effective use of IT for asset utilization, and effective use 

of IT for business flexibility.’ Bowen et al., (2007) add one more 

objective: ‘Effective use of IT for compliance with legal and 

regulatory requirements.’ 
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4.2.4. IT Governance relevant knowledge 

This study uses a definition of ITG relevant knowledge 

following (ITGI, 2003) approach. This variable refers to knowledge 

about ITG mechanisms that the executive management has. Weill 

and Ross (2004) found that less than 40 percent of the executives 

knew the ITG framework established in their organizations. For 

measuring this variable the study used Ali et al.’s (2013) approach. 

4.3. Research Methodology 

All the data was collected using the approach described in 

Chapter 3. The only difference is that there were lesser observations 

as compared to the dataset used in Chapter 3; of the 908 

questionnaires sent, 215 were received with valid responses at a 

23.6 percent response rate. The main reason for the lesser responses 

is that many responders who answered the first section of the 

survey questionnaire quit the process after that. Tables 10, 11 and 

12 show the sample characteristics of the data. 

Table 10. Responder's profile - frequency. 

Responder’s profile Frequency Percentage 

CIO 29 13.5 

Professor/Teacher 9 4.2 

IT Practitioner 56 26.0 

IT Supervisor 9 4.2 

IT Manager 42 19.5 
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IT Director 34 15.8 

Vice-President 6 2.8 

CEO 30 14.0 

Total 215 100 

 
Table 11. Type of organization - frequency. 

Organization’s profile Frequency Percentage 

Commercial Public 9 4.2 

Not Profit Organization 15 7.0 

Government 41 19.1 

Private 150 69.8 

Total 215 100 

 

Table 12. Type of industry - frequency 

Responder’s profile Frequency Percentage 

Agriculture, forestry and fishing 2 0.9 

Mining and quarrying 3 1.4 

Manufacturing 6 2.8 

Electricity, gas, steam and air conditioning supply 2 0.9 

Water supply: sewerage, waste management and 
remediation activities 3 1.4 

Construction 10 4.7 

Wholesale and retail trade; repair of motor vehicles 
and motorcycles 3 1.4 

Transportation and storage 2 0.9 

Information and communication 45 20.9 

Financial and insurance activities 12 5.6 

Professional, scientific and technical activities 25 11.6 

Administrative and support services activities 11 5.1 

Public administration and defense; compulsory  social 
security 8 3.7 

Education 30 14.0 

Human health and social work activities 11 5.1 
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Arts, entertainment and recreation 1 0.5 

Other Services (Except Public Administration) 40 18.6 

Activities of extraterritorial organizations and bodies 1 0.5 

Total 215 100 

 

4.3.1. Variables in the study 

The variables used in this study were adopted following 

Lunardi et al.’s (2014) approach. The dependent variable is ‘ITG 

effectiveness’ measured using Weill and Ross’s (2004) approach. 

This is enhanced by adding one item from Bowen et al., (2007). 

ITG mechanisms include the validated list proposed by De 

Haes and Van Grembergen (2008b). The mechanism ‘integration of 

governance/alignment task in roles and responsibilities’ was 

excluded on the recommendation of the panel of experts as there 

was consensus that this mechanism had overlapping functions with 

‘IT strategy committee and IT steering committee.’ Hence, they 

suggested that this not be included in the final survey instrument. 

For obtaining the measures for each group the ratios between 

adopted mechanisms and the total number of mechanisms by group 

was used. 

Variables related to ITG domains were measured using the 5-

point Likert scale from 1 (strongly disagree) to 5 (strongly agree). 
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Table 13 gives a brief definition of each variable, the acronyms 

used and the sources from where the variables were extracted. 

Table 13. Variables used in the study. 

Variable Definition Source 

ITG Effectiveness 
(ITGEFF) 

‘ITG effectiveness is defined as the degree 
by which IT delivers the appropriate 
services and benefits to support business 
operations and goals’ (Buchwald et al., 
2013). 

(Bowen et al., 
2007; Weill and 
Ross, 2004) 

Structures 

Business units responsible for all decision-
making related to IT like determining the 
roles, responsibilities, and creation of 
committees at strategic levels. 

(De Haes and 
Van 
Grembergen, 
2008a) 

Processes 

Involve the creation of policies, procedures, 
and all documentation needed to manage 
IT. 

(De Haes and 
Van 
Grembergen, 
2008a) 

Relational 
Mechanisms 

Capabilities that organizations use to 
integrate IT and business members with the 
aim of creating a proper environment to 
reach common objectives. 

(De Haes and 
Van 
Grembergen, 
2008a) 

Strategic 
Alignment (SA) 

Alignment between business and IT 
strategies with the aim that IT strategies 
support the achievement of business goals 

(ITGI, 2003) 

Value Delivery 
(VD) 

Focus in linking IT investments to business 
objectives with the aim of tracking all 
investments in IT and their respective 
returns 

(ITGI, 2003) 

Risk Management 
(RK) 

Management of risks that come from IT 
operations. (ITGI, 2003) 

Resource 
Management (RM) 

Focus in using organizations’ resources 
properly, wisely, and effectively, in order to 
assure that IT resources support current and 
future business requirements at a reasonable 
cost  

(ITGI, 2003) 

Performance 
Management (PM) 

Focus in measurement the performance of 
all activities related to ITG. (ITGI, 2003) 

ITG Relevant 
Knowledge 
(ITGRKN) 

Dummy variable, Knowledge on ITG 
mechanisms by executives management. 
Value 1 for High ITG relevant knowledge, 
otherwise Low. 

(Ali et al., 
2013) 
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4.4. Results and Discussion 

Table 14 presents the mean and standard deviations, 

Cronbach’s alpha and composite reliability (CR) for the variables 

used in the study which had 215 observations. Cronbach’s alpha 

and CR tests were conducted to check the reliability of the data 

collected. Cronbach’s alpha showed that all the variables were 

under acceptable limits with all scores above 0.7. According to 

Lunardi et al., (2014), CR is preferable because it is based on item 

loadings. All scores for CR as shown in Table 14 were above the 

minimum level of 0.7. Both tests indicate the reliability of the data 

used in the study. 

Table 14. Descriptive statistics and reliability measures 

Item Code Alpha CR Mean Std.Dev 

Strategic 
Alignment 0.912 0.914   

     

SA_1   4.04 0.869 

SA_2   3.96 0.796 

SA_3   4.02 0.848 

     

Value Delivery 0.900 0.901   

     

VD_1   4.04 0.775 

VD_2   4.09 0.768 

VD_3   4.14 0.744 
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Risk 
Management 0.906 0.911   

     

RK_1   4.02 0.967 

RK_2   3.98 0.862 

RK_3   4.04 0.882 

     

Resource 
Management 0.803 0.803   

     

RK_1   3.74 0.930 

RK_2   4.09 0.734 

RK_3   3.93 0.800 

     

Performance 
Management 0.787 0.755   

     

RM_1   3.74 0.925 

RM_2   4.09 0.762 

RM_3   3.93 0.924 

     

ITG 
Importance 0.915 0.918   

     

ITGIMP_1   3.82 0.970 

ITGIMP_2   3.90 0.883 

ITGIMP_3   3.78 0.888 

ITGIMP_4   3.83 0.882 

ITGIMP_5   4.05 0.825 

     

ITG Successful 0.917 0.922   
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ITGSUC_1   3.45 0.894 

ITGSUC_2   3.55 0.851 

ITGSUC_3   3.47 0.911 

ITGSUC_4   3.52 0.880 

ITGSUC_5   3.77 0.837 

     

ITG Relevant 
Knowledge 0.947 0.948   

     

ITGRKN_1   3.48 1.027 

ITGRKN_2   3.47 1.027 

ITGRKN_3   3.46 0.994 

     

 

The study also conducted exploratory and confirmatory factor 

analyses and the pattern matrix of each factor was obtained from 

EFA. The following factors were eliminated because they did not 

fulfill the requirements of identifying unique factors: RM_1, PM_1, 

ITGIMP_5 and ITGSUC_5. Table 15 gives the final pattern matrix 

obtained from EFA. The factors show consistency of the data used 

with all score values above 0.5. 

Table 15. Pattern matrix 

Item 

Factor 

1 2 3 4 5 6 7 8 

SA_1      1.017   
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SA_2      0.789   

SA_3      0.711   

VD_1   0.817      

VD_2   0.889      

VD_3   0.830      

RK_1    0.845     

RK_2    0.942     

RK_3    0.838     

RM_2        0.586 

RM_3        0.904 

PM_2       0.827  

PM_3       0.758  

ITGIMP_1 0.727        

ITGIMP_2 1.013        

ITGIMP_3 0.785        

ITGIMP_4 0.787        

ITGSUC_1     0.748    

ITGSUC_2     0.866    

ITGSUC_3     0.765    

ITGSUC_4     0.827    

ITGRKN_1  0.891       

ITGRKN_2  0.943       

ITGRKN_3  0.927       

 

To conduct the CFA, the constructs for ITG importance 

(ITGIMP) and ITG successful (ITGSUC) were combined into one 

unique second order construct labeled ITGEFF. Table 16 shows the 

validity measures of the variables used in the study. Discriminant 

validity was checked and this is shown by the square root values 

which were greater than any inter-factor correlation in the matrix in 
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all the cases; this can be seen in the average variance extracted 

(AVE) where all values are above 0.5. 

Table 16. Model validity measures 

 AVE MSV MaxR(H) RM VD RK SA PM ITGEFF 

RM 0.672 0.504 0.828 0.820      

VD 0.753 0.508 0.937 0.635 0.868     

RK 0.774 0.504 0.967 0.710 0.576 0.880    

SA 0.780 0.508 0.976 0.542 0.713 0.536 0.883   

PM 0.659 0.338 0.980 0.581 0.561 0.511 0.491 0.812  

ITGEFF 0.778 0.412 0.984 0.528 0.536 0.557 0.642 0.561 0.882 

 

For testing the hypotheses proposed the study analyzed the 

dataset using structural equation modeling (SEM). The dataset was 

divided in two groups: The first group was labeled high-ITG 

relevant knowledge and the second was labeled low-ITG relevant 

knowledge. The results for each group are presented using five 

different models. Each model represents the ITG domains SA, VD, 

RK, RM and PM and their relationship with each individual ITG 

domain. The model fit was checked for all models and it indicated 

that the models fulfilled the thresholds considered acceptable 

(Table 17). Tables 16 and 17 were developed using the tools used 

by Gaskin and Lim (2016). 

Table 17. Model fit measures. 

Measure SA 
Model 

VD 
Model 

RK 
Model 

RM 
Model 

PM 
Model 
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CMIN 283.140 275.147 285.425 242.529 260.231 

DF 136 136 136 112 112 

CMIN/DF 2.082 2.023 2.099 2.165 2.323 

CFI 0.926 0.930 0.927 0.923 0.912 

SRMR 0.046 0.052 0.046 0.044 0.053 

RMSEA 0.071 0.069 0.072 0.074 0.079 

 

The values of R2 are between 10.5 percent and 37.7 percent, 

suggesting some moderator effects on the dependent variable from 

ITG relevant knowledge. ITG mechanisms and IT strategic 

alignments exerted a positive and significant influence (α=0.292, 

p=**) in the first group on the alignment of IT and business 

strategies. Structures and relational mechanisms did not have a 

significant influence on SA (α=0.087, p=0.485 and α=0.165, 

p=0.174). These results can be explained by the fact that most 

organizations in this group adopted processes that are directly 

related to improving the SA of the firms like ‘strategic information 

system planning’ that was adopted by 118 firms. Therefore, for this 

group hypothesis H1 is partially accepted. For the second group, 

relational mechanisms exerted a positive and significant influence 

on SA (α=0.350, p=**). Structures and processes did not have 

significant influence on SA (α=0.121, p=0.310 and α=0.138, 

p=0.195) in this group. 
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Maidin and Arshad (2010) found that simple relational 

mechanisms like collocation contributed to a positive and 

significant relation between ITG mechanisms and SA. Like for the 

first group, H1 is also partially accepted for the second group. The 

level of IT strategic alignment was found significant for both 

groups (α=0.380, p=*** and α=0.348, p=**), accepting H2 for both 

groups. This suggests that there was a common perception in the 

sample that achieving good SA was a good contributor to ITG 

effectiveness and organizations were directing their IT activities to 

achieve a good SA. (Harguem et al., 2014; Liang et al., 2011) found 

that ITG mechanisms’ effects on organizational performance were 

only achieved by SA. 

Analyzing the relationship between ITG mechanisms and IT 

value delivery for both groups showed that processes were the only 

mechanism that exerted a positive and significant influence on VD 

with α=0.201, p=** for the first group and α=0.210, p=* for the 

second one. Structures and relational mechanisms did not exert any 

significant influence on VD with α=0.048, p=0.706; α=-0.197, 

p=0.133 for structures in the first and second groups respectively 

and with α=0.190, p=0.129; α=0.121, p=0.196 for relational 

mechanisms in the first and second group respectively. 

Organizations in both the groups in most cases adopted the 

mechanisms needed to address corncerns about how to get value 
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from IT investments. On average, the principal mechanisms from 

IT value delivery are: portfolio management and charge back 

arragements with adoption rate above 55 percent for both 

mechanisms. E. Boritz and Lim (2007) found that the use of ITG 

mechanisms related to financial performance received strong 

support from executives with good ITG knowledge. Thus, H3 for 

both the groups is partially accepted. 

In the first group VD influenced ITG effectiveness positively 

and significantly (α =0.379, p=***). This result shows that 

organizations in this group understood that the benefits from IT 

should be linked to VD to support the view that IT investments help 

achieve better ITG effectiveness. Thus, H4 is accepted. For the 

second group the results are the opposite. Value delivery did not 

exert a significant influence on ITG effectiveness (α =0.182, 

p=0.114). These results can be explained as the mis-perception that 

some organizations still have about IT investments, considering 

them an expensive expenditure rather than as a strategic concern. 

Thus, H4 for the second group is rejected. 

The results show that the relationship between mechanisms and 

IT risk management brings a positive and significant influence to 

the RK processes in both the groups (α=0.225, p=** and α=0.331, 

p=**). Structures and relational mechanisms did not exert a 

significant influence on RK with α=0.105, p=0.418; α=-0.134, 
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p=0.289 for structures in the first and second groups respectively, 

and with α=0.097, p=0.441; α=0.104, p=0.380 for relational 

mechanisms in the first and second groups respectively. These 

results suggest that organizations were willing to implement ITG 

processes related to risk management. In fact, the mechanisms 

adopted by these organizations were from processes in most cases. 

About  50 percent of the organizations in this group have started 

adopting frameworks like COBIT and methodologies about project 

management. Thus, H5 is partially accepted for both the groups. 

The results show a positive and significant influence of RK on ITG 

effectiveness for both the groups (α=0.312, p=**; α=0.319, p=**). 

Thus, H6 is accepted for both the groups. This result can be 

explained as the high and good perception that executives have 

about the influence of RK on ITG effectiveness. Both the groups 

understood RK well. Besides, the feedback from the responders 

was that IT risk activities were undertaken mainly to respond to 

information system audits and fullfiling regulatory requirements. 

The relationship between mechanisms and IT resource 

management were slightly different in both the groups. In the first 

group, structures and relational mechanisms did not exert a positive 

influence on RM with α=0.149, p=0.280; α=0.040, p=0.762 

respectively. However, processes exerted a positive and significant 

influence on ITG effectiveness (α=0.277, p=***). Thus, H7 is 



89 
 

partially accepted for group one. This result suggests that 

companies believed that they were implementing the processes 

needed to strenghten their resources to use and maintain the IT 

infrastructure properly. There was no significant influence from 

structures and processes on RM in the second group (α=-0.040, 

p=0.641; α=0.072, p=0.346 respectively). However, relational 

mechanisms exerted a positive and significant influence on ITG 

effectiveness (α=0.204, p=**). These results suggest that 

organizations in this group believed that having well managed 

structures and processes that supported RM did not mean good 

levels of ITG effectiveness. These results are consistent with 

Lunardi et al., (2014). However, the results for both groups are 

opposite of Ndushabandi and Wausi (2016) who concluded that 

more IT resource management was good for ITG effectiveness in 

universities in Rwanda. Thus, H7 is partially accepted. 

For the first group, RK was found to have a positive and 

significant influence on ITG effectiveness (α=0.401, p=***). Thus, 

H8 is accepted. However, in the second group RM did not have any 

significant influence on ITG effectiveness (α=0.077, p=0.409). 

Thus, H8 for the second group is rejected. These results can be 

explained by the fact that having more ITG relevant knowledge 

allowed companies to manage RM properly and efficiently as 

compared to the group with low ITG relevant knowledge. 
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In conclusion, an evaluation of the mechanisms and their 

relationship with PM shows that in the first group the mechanisms 

did not exert any positive and significant influence (α=0.027, 

p=0.829; α=0.145, p=0.125; α=0.198, p=0.107) on structures, 

processes and relational mechanisms respectively. ITG frameworks 

and project management methodologies emphasize the 

development of metrics to control IT activities. Usually one of the 

most difficult challenges that organizations face is developing good 

metrics that reflect how well IT operations are performed and good 

metrics require expertise to be implemented well (Gendron et al., 

2009). ITGI (2005) concluded that more than 60 percent of the 

organizations had not implemented performance measurements. 

Thus, H9 is rejected for the first group. For the second group, the 

results are the opposite. In the second group the mechanisms 

exerted a positive and significant influence (α=-0.280, p=**; 

α=0.248, p=*; α=0.228, p=*) on structures, processes and relational 

mechanisms respectively. The relation between PM and ITG 

performance shows that in both the groups there was significant 

influence of PM on ITG effectiveness (α=-0.290, p=**; α=0.469, 

p=**). Organizations perceived that PM contributed to good ITG 

effectiveness. Thus, H10 is accepted for both the groups. Figure 7 

shows the summary of the hypotheses for the all five models. 
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Figure 7. Summary of the results. 

4.5. Sub-conclusion 

The results of ITG mechanisms’ influence show that processes 

were the main mechanism that influenced ITG domains. Relational 

mechanisms were seen to have a lesser influence on ITG domains 

in the second group. Structures did not influence any ITG domain. 

In the first group, the adoption of processes was a contributor that 

integrated business and IT, providing value from IT to the business, 

addressing IT risks that could affect business operations and using 

IT resources properly to support business operations. SA and RK 

were the most importants contributors to good ITG effectiveness, 
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indicating that higher levels achieved in these domains will increase 

the effectiveness of ITG. 

This study shows that organizations in which executives have 

good and relevant knowledge in ITG mechanisms are oriented to 

adopt more processes rather than other mechanisms and the 

influence of the IT domains on ITGEFF is higher as compared to 

organizations whose executives do not have enough ITG relevant 

knowledge. Most of the literature on ITG agrees that all efforts put 

in ITG activities are with the aim of getting strategic alignments 

and value delivery. However, in the second group the VD is not 

achieved. This suggests improvements in the ways in which the 

organizations are implementing ITG. Literature also suggests that 

ITG structures are easier to implement as compared to processes. 

However, in the Colombian context the implementation of ITG has 

been influenced by the adoption of ITG’s international frameworks 

like COBIT, ITIL and ISO series which are process oriented. As a 

result, there is a a significant difference between the processes and 

structures adopted. Adopting more ITG structures should enhance 

ITG; the other IT domains too had a clear influence on ITG’s 

effectiveness. 

Organizations where IT executives had lower ITG knowledge 

made it clear that they were oriented to achieve SA between 

business and IT strategies, but even though this is a good 
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achievement without considering VD in IT activities there will not 

be good development of ITG in these organizations. To get good 

ITG effectiveness, organizations must consider and address all the 

five domains. This study suggests that there is a lot of space to 

improve ITG mechanisms, IT domains and ITG effectiveness in 

practical terms by addressing the issues found by previous studies 

and applying their suggestions in the Colombian context. It is 

important to add that more ITG mechanisms related to PM must be 

adopted by organizations because it was the only domain that did 

not significantly influence ITG mechanisms. 

4.6. Contributions 

Quantitative studies on ITG effectiveness are limited; this study 

presents a evaluation of ITG effectiveness tackling different 

industries and sizes of companies. Previous studies which followed 

a similar approach were focused on organizations in the financial 

sector and in most cases these were medium to large sized 

companies that were pushed by regulations of legal bodies to adopt 

ITG practices. My sample includes organizations of different sizes 

and from different economic sectors, providing empirical evidence 

that suggests that when relevant knowledge in ITG mechanisms is 

high among executives, more ITG mechanisms are adopted. This 

adoption and implementation of ITG mechanisms has a positive 
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effect on the IT environment. This study also included the variable 

ITG relevant knowledge to evaluate the differences among two 

groups and shows differences in perceptions about ITG 

mechanisms and also in perceptions about how IT domains 

influence ITG effectiveness.  

This study is the first quantitative empirical study in Latin 

America that addresses how ITG mechanisms, ITG relevant 

knowledge and IT domains influence ITG effectiveness. 

4.7. Implications 

In practical terms, the results of the study show practitioners 

that the adoption of ITG mechanisms positively influences IT 

domains. Organizations, especially those in the second group, 

should adopt more mechanisms related to VD so that they can 

perceive the business value from IT. The main objective of 

companies in this study was getting  ‘the effective use of IT for 

company growth.’ Companies should consider that the 

implementation of more structures could bring better scores in ITG 

effectiveness. Processes received more attention from companies, 

but literature suggests that structures are easier to implement as 

compared to processes. As a result, companies should evaluate the 

implementation of more structures with the aim of getting quick-

wins that support the implementation of ITG. 
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The results also found that ITG mechanisms in either of the two 

group did not influence the PM domain. Hence, establishing good 

metrics to follow up on the performance of IT activities is a key 

issue in the proper development of ITG. There is a general 

perception that PM has a positive influence on ITGEFF, but at the 

same time ITG mechanisms do not have any effect on PM. This 

suggests that organizations are not mature enough in terms of ITG 

and they should pay  more attention on how to measure the 

performance of IT activities so that they can have enough and good 

information to make the decision-making process about IT issues 

more accurate and reliable. 
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Chapter 5. IT governance effectiveness, IT 
governance relevant knowledge and their 

influence on product and process 
innovations 

 

5.1. Introduction 

OECD (2005) defines innovation as an improvement of, or the 

creation of a new product or process and organizational routines 

that support bussiness activities. Information technology (IT) and 

innovations have received attention in literature. Both terms are 

recognized by the public and private sectors around the world as 

drivers for improving public services in the case of governments 

(Walker, 2006) and as drivers for improving business performance 

by getting competitive advantages for firms in the private sector 

(Nguyen and Chau, 2017). Tiwana and Kim (2015) remark that 

there is a clear relationship between the two when they state that 

most of the firms use IT in their daily operations, but IT by itself 

does not create advantages; the real weapon is finding out how 

agile firms are when using IT to create innovations at all levels. For 

instance, the increasing use of IT in daily operations has raised a 

growing concern about firms’ increasing and critical dependence on 

IT and how to deal with its increasing complexity. These concerns 

are rapidly spreading in public and private sectors. Besides, in the 
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last decade, some corporate and significant businesses like Enron 

and WorldCom collapsed which pushed governments to enact new 

regulations about the accuracy of information in organizations 

(Chatfield and Coleman, 2011). 

Regulations like Sarbanes-Oxley (SOX) and BASEL in the 

United States and Switzerland respectively, have pushed 

organizations around the world to adopt some corporate 

management practices (Bermejo et al., 2014) that make it 

compulsory to have an oversight of business executives and check 

the accuracy of the information about IT projects making them the 

only visible heads responsible for providing regulators with timely 

and trusted information (Raghupathi, 2007). 

Management practices created to deal with the increasing 

complexity of governing and managing IT are well-known as IT 

governance (ITG). ITG applies to all kinds of organizations (public 

or private) that use IT to support their business operations. 

However, ITG has two clear drawbacks. First, literature on the 

subject is still scarce and the few studies conducted on the subject 

only investigate which mechanisms improve ITG in organizations 

(Ali and Green, 2006), and second, there is no clear definition of 

ITG. Mahy et al., (2016) conducted a comprehensive literature 

review on the definition of ITG and found 26 definitions with a 
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consensus among academicians and practitioners that IT 

governance is still an unclear concept. 

My study uses a mix of the most referenced definitions (Hoch 

and Payán, 2008; ITGI, 2003; Weill and Ross, 2004) : IT 

governance is a set of structured processes and relations that help 

businesses achieve their strategic objectives through IT use that 

maximizes returns on IT investments while balancing the risks that 

come out of IT operations. ITG is gaining the attention of IT 

practitioners. For instance, (Ali and Green, 2005) mention that ITG 

was ranked among the top three priorities among chief information 

officers (CIOs) worldwide. 

Othman et al., (2011) argue that ITG practices can be seen as 

incremental and administrative innovations. To support this idea, 

they add that a CIO’s role or position is a clear example of 

administrative innovations because it is a new role that represents 

significant and major changes not only at the structure but also at 

the process level. They also highlight that there is a huge gap 

between developed and developing countries in terms of studies on 

ITG and add that most of the studies on ITG have been done in 

developed countries. In addition, there is no clear research stream in 

ITG. Most of the studies are descriptive and study the influence of 

some ITG frameworks like ITIL and COBIT, but there are few 

quantitative studies that address ITG and how effective it is. 
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Moreover, there are very few studies on ITG’s effectiveness that 

address how ITG practices influence the effectiveness of ITG. 

In addition, literature presents a disconnect between ITG and 

innovations. Innovations also have a drawback in their definition. 

Baregheh et al., (2009) conducted a study researching innovations 

in different fields and collected 60 definitions. My work uses the 

definition from OECD and the one used by Héroux and Fortin 

(2016) whose study is one of the few academic works that research 

the link between ITG effectiveness and innovation. This definition 

views innovation as ‘the perception of new or upgraded product or 

process or new business methodologies adopted by individual 

organizations.’ This definition matches the OECD’s (2005) 

definition. 

In the Colombian context, the government’s initiatives are 

targeted at improving IT over the next few years. In fact, the 

Colombian government has established IT and innovation as 

priorities for national development, expecting to invest 1 percent of 

its gross domestic product (GDP) in IT by 2018 (Colciencias, 2016). 

In addition, the national government has also promoted IT 

governance through initiatives like the national IT plan, Act 052 to 

ensure information security in financial companies in the public and 

private sectors and the adoption of best practices in the public 

sector like total quality management, project management 
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methodologies and information security management. Further, 

Colombia has also enacted law 1314/2009 that it is supposed to 

push organizations in both the private and public sector to adopt 

and implement the international financial reporting standards (IFRS) 

with the aim of competing in global markets (Cárdenas, 2016; 

Criollo, 2016). All this makes ITG a sensitive subject in the 

Colombian context. 

There are very few studies that directly address ITG’s 

effectiveness empirically. Preittigun et al., (2012) did a study 

comparing ITG research and found that among the 100 articles 

classified as suitable for their study less than 10 percent were 

empirical studies, the rest were conceptual papers. They also found 

that most of the research articles were from developed countries 

and they state that developed countries have regulations linked to 

ITG, whilst developing countries do not have these regulations. 

With this background, my work tries to fill the gap not only in 

researches on ITG, but it is also the first empirical study that links 

ITG and innovations in the Colombian context. 

ITG effectiveness is defined as the degree to which IT delivers 

appropriate services needed to support business operations and 

goals (Buchwald et al., 2013). To achieve effective ITG, five 

objectives must be accomplished: ‘Cost-effective use of IT, 
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effective use of IT for growth, effective use of IT for asset 

utilization, effective use of IT for business flexibility, and effective 

use of IT for compliance with legal and regulatory requirements.’ 

The first four objectives were proposed by (Weill and Ross, 2004) 

and the fifth was proposed by (Bowen et al., 2007). 

In addition, my study examines ITG relevant knowledge 

represented by the perceptions that executives had about knowledge 

about ITG mechanisms and if these relations were moderated by 

ITG experience. In consequence, the following research question is 

formulated: 

a) What are the influences of ITG effectiveness and ITG 

relevant knowledge on innovative products and 

processes? 

The Study continues as follows. In chapter 5.2, it presents the 

literature review of the study. Chapter 5.3 presents the research 

model and hypothesis. Then, it describes the research methodology 

in chapter 5.4, and follows up with the results and discussion in 

chapter 5.5. Then, sub-conclusion is presented in chapter 5.6. Then, 

contribution, and implications are presented in chapter 5.7 and 

chapter 5.8. 
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5.2. Literature review 

Adoption of ITG is particular and unique to each organization 

and it does not mean that mechanisms that work in one organization 

will work in other organizations as well (Luciano et al., 2015). ITGI 

(2003) states that ITG is the responsibility of the board of directors 

and effective ITG performance is its direct responsibility 

(Simonsson et al., 2010). In fact, lack of executive support in 

implementing effective ITG is viewed as a main obstacle in its 

effective implementation. This is because the strategic importance 

of ITG is underestimated by the board of directors (E. Boritz and 

Lim, 2007). In the case of innovations, Zona et al., (2013) state that 

the board of directors sets the strategic direction of an organization, 

emphasizing innovation and change and establishing the parameters 

for screening specific aspects of innovation projects. 

Birkinshaw et al., (2008) define management innovation as ‘the 

invention and implementation of management practice, process, 

structure, or technique that is new to the state of the art and is 

intended to further organizational goal.’ They also mention that the 

introduction of novelty practices produces organizational changes 

that are considered the management of innovations. 

ITG and innovations have been considered strategic issues for 

organizations separately. Mohamed and Kaur Ap Gian Singh (2012) 
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believe that IT governance needs a strategic level commitment 

because it is a strategic issue that deals with how IT gives business 

value to organizations and Baregheh et al., (2009) state that 

innovations are also strategic issues that organizations must 

promote to sustain their competitive positions. They add that 

organizations have to innovate if they have to respond to changes in 

customer behavior to capitalize on the opportunities that technology 

brings to the market so that they can sustain competitive advantages 

thanks to the role that innovation plays.  Other studies like Calik et 

al., (2017) state that innovation is a key driver that supports firms’ 

competitive advantage by developing new products or services. 

One of the main barriers in studying ITG is that there is no 

compherensive definition of the term. Summarizing the definitions 

in (Hoch and Payán, 2008; ITGI, 2003; Weill and Ross, 2004) my 

study concludes that ITG is a set of structured processes and 

relations that help businesses achieve their strategic objectives 

through IT use that maximizes returns on IT investments while 

balancing the risks of IT operations. 

ITG is gaining attention and its importance is being recognized. 

In fact, Mahy et al., (2016) state that with a pervasive and critical 

dependence on IT, ITG is not an option for organizations; it is a 

necessity that must be addressed and adopted and Simonsson et al., 
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(2010) add that every organization that deals with IT implicitly also 

addresses ITG. 

Regulations like CLERP 9 and SOX in the US are important 

drivers that have pushed the development, adoption and generalized 

acknowledgment of ITG worldwide by both practitioners and 

researches (Ali and Green, 2005; Buckby et al., 2008; De Haes and 

Van Grembergen, 2009; Lunardi et al., 2014; Robinson, 2005). 

Regulations like SOX were enacted after significant business 

collapses like Enron and WorldCom that pushed governments to 

enact regulations on the accuracy of information in organizations 

(Chatfield and Coleman, 2011) making ITG compulsory for many 

organizations (Hardy, 2006). 

Failure or lack of ITG have also been mentioned recently. 

Raghupathi (2007) gives two examples of lack of ITG. First, how a 

breach in VISA and American Express’ security rules led to the 

loss of personal information about their users and second the long 

downtime in the Tokyo Stock Exchange’s services leading to 

several hours of delay in financial transactions. 

There is a consensus in literature that IT is used as a driver for 

developing innovations with strong support from the boards of 

directors and executive managements of organizations (Hérouxa 

and Fortin, 2013). ). However, there is no link between ITG and 
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innovation in literature. The only exception is Héroux and Fortin’s 

(2016) study in which they found that many developed ITG 

mechanisms effected product and process innovations differently. 

They also found that perceptions about good ITG mechanisms were 

increasing the level of product innovations, but they were less 

associated with process innovations. Surprisingly they also found 

that a board’s IT competence did  not have a significant influence 

on innovations. 

Some studies on ITG mention innovations indirectly. Othman 

et al., (2011) state that a CIO is relatively a new position or role 

within an organization that represents significant and major changes 

at the structure and process levels and this position could be viewed 

as an example of radical administrative innovations. They argue 

that ITG practices are incremental and administrative innovations. 

Daft (1978) emphasizes that administrative innovations deal with 

the allocation of resources, policies, rewards, whilst issues related 

to technology are addressed by technical innovations. Vaccaro et al., 

(2012) state that through their leadership CEOs and executives play 

an instrumental role in the introduction of new processes, practices 

and structures in organizations. These practices support the 

management on a daily basis and help bring about changes in the 

way in which the management performs (Hamel, 2006). Moreover, 

top management executives have the status and power to introduce 
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organizational changes and most of these administrative 

innovations are implemented using a top-down approach because in 

many cases they are approved by board members (Daft, 1978). 

5.3. Research Model and Hypotheses 

The proposed research model is shown in Figure 8. ITG 

effectiveness and ITG relevant knowledge are hypothesized to 

evaluate their influence on innovation products and processes. The 

study used the variable ITG experience to divide the dataset into 

two groups. The first group has data from organizations with more 

than 10 years of experience in adopting and implementing ITG 

practices and the second group has organizations with 10 or less 

years of experience in implementing ITG practices. 

 

Figure 8. Research framework 

5.3.1. IT governance’s effectiveness 

Most firms use IT in their daily operations. But IT by itself 

does not create advantages, the real weapon is finding out how agile 

they are in using IT to create innovations at all levels (Tiwana and 
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Kim, 2015). However, the acquisition, deployment and appropriate 

use of IT must be effective so that organizations can benefit from it 

(Robinson, 2005). Robinson also states that this effectiveness is 

provided by ITG. Buchwald et al., (2013) ) state that the degree to 

which IT delivers appropriate services that are needed to support 

business operations and goals defines ITG effectiveness. To 

achieve effective ITG, five objectives must be accomplished: ‘Cost-

effective use of IT, effective use of IT for growth, effective use of 

IT for asset utilization, effective use of IT for business flexibility, 

and effective use of IT for compliance with legal and regulatory 

requirements.’ The first four objectives were proposed by (Weill 

and Ross, 2004) and the fifth was proposed by (Bowen et al., 2007). 

However, there is intangible tension between ITG and the 

agility to foster innovations (Couto et al., 2015). These authors 

mention that ITG proposes anticipation through well-designed 

plans while agility in innovations promotes quick adaptation to 

dynamic and volatile environments. Therefore, the following 

hypothesis is proposed: 

H1: The effectiveness in ITG influences innovations at product 

and process levels positively. 
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5.3.2. ITG relevant knowledge 

The executive management and board of directors’ knowledege 

of  IT is critical for achieving ITG effectiveness. Some activities 

like the implementation of IT controls for compliance with 

regulations need strong support and knowledge among the top 

management because these activities are costly and difficult to 

operate (J. E. Boritz and Lim, 2008). ITGI (2003) defines ITG 

relevant knowledge as knowledge about ITG structures, ITG 

processes and ITG relational mechanisms that the executive 

management has. Structures determine responsibilities and roles 

within business units that are in-charge of decision-making related 

to IT. Processes relate to the management of all procedures, policies 

and documentation about IT management and relational 

mechanisms are soft skills that create a proper environment for 

business and IT to reach common objectives. Therefore, the 

following hypothesis is proposed: 

H2: ITG relevant knowledge influences innovations at product 

and process levels positively. 

5.3.3. IT governance experience (ITGEXP) 

How long ITG implementation takes to achieve effective results 

is a question that does not have a clear answer. Rau (2004) 

emphasizes that it takes years  to set policies and control results in 
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ITG to achieve effectiveness. (Gu et al., 2008; Kearney, 2008; 

McGilvray, 2006) share a common view that the timeline for ITG 

effectiveness is a long journey. My study proposes that companies 

which have been implementing ITG for more than 10 years have 

high experience in ITG and companies that have been 

implementing ITG for 10 years or less have low experience. 

5.3.4. Product and process innovations 

Bloch and Bugge (2013) define product innovations as the 

development of a new good, product, or service or significant 

improved characteristics of an existing good, product or service in 

an organization. Héroux and Fortin (2016) say that process 

innovation occurs when a new process is introduced by an 

organization or when a process is upgraded making it more efficient 

and productive. 

5.4. Research Methodology 

The data for this study was collected using the approach 

described in Chapter 3. The dataset is the same as the one used in 

Chapter 4 which has 215 valid responses out of the 908 

questionnaires administered at a 23.6 percent response rate. The 

reason for less responses is that many responders answered the first 

section of the survey and then quit the process. Tables 10, 11 and 
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12 in Chapter 4 show the sample characteristics of the data. As 

mentioned earlier, the dataset includes both private and public 

organizations. Even though there are some differences between 

innovations in the public and private sector, this study does not take 

into consideration these differences. On the contrary, as mentioned 

by Prajogo and Ahmed (2006) activities related to technology 

management, including technological changes impact organizations 

in both the private and public sector. In this light this work 

examines the impact of ITG effectiveness on innovations at product 

and process levels taking into account the fact that product and 

process innovations are innovations that are common to public or 

private organizations (De Vries et al., 2016; Walker, 2006). 

5.4.1. Variables in the study 

The variables in this study were adopted from previous studies. 

It used two dependent variables: Product innovation and process 

innovation. The independent variables are: ITG effectiveness and 

ITG knowledge. ITG experience was used to divide the dataset into 

two groups. The first group has organizations with high ITGEXP 

and the second one has organizations with low ITGEXP. With the 

exception of ITG experience, all variables were measured using a 5-

point Likert scale. Table 18 gives brief definitions of the variables, 
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the acronyms used  and the sources from which the variables were 

extracted.  

ITG mechanisms include the validated list proposed by De 

Haes and Van Grembergen (2008b). The variable ‘integration of 

governance/alignment task in roles and responsibilities’ was 

excluded on the recommendations of the panel of experts who all 

agreed that this mechanism overlapped with ‘IT strategy committee 

and IT steering committee.’ They suggested that this not be 

included in the final survey instrument. The study also used ratios 

between adopted mechanisms and total mechanisms by group for 

obtaining the measures for each group. 

Variables related to ITG domains were measured using the 5-

point Likert scale from 1 (strongly disagree) to 5 (strongly agree). 

Table 18 gives a brief definition of each variable, the acronyms  

used and the sources from which the variables were extracted. 

Table 18. Variables used in the study. 

Variable Definition Source 

ITG Effectiveness 
(ITGEFF) 

ITG effectiveness is defined as the degree 
by which IT delivers the appropriate 
services and benefits to support business 
operations and goals (Buchwald et al., 
2013). 

(Bowen et al., 
2007; Weill 
and Ross, 
2004) 

ITG Relevant 
Knowledge 
(ITGRKN) 

Knowledge on ITG mechanisms by 
executives management (Ali et al., 

2013) 

Product innovation 
(INPD) 

Héroux and Fortin (2016) said that 
product innovation occurs when a firm 
develops or introduces completely new 
products, or products with important 

(Prajogo and 
Ahmed, 2006) 
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updates that enhance their functionality.  

Process innovation 
(INPR) 

Héroux and Fortin (2016) said that 
process innovation occurs when a process 
receive important upgrades making it more 
efficient and productive. 

(Prajogo and 
Ahmed, 2006) 

ITG experience 

Dummy variable. The study proposed that 
companies which started ITG 
implementation within a period longer than 
10 years have high experience in ITG and 
companies with 10 years or less have low 
experience. 

 

 

5.5. Results and Discussion 

Table 19 presents the mean and standard deviations, 

Cronbach’s alpha and composite reliability (CR) for the variables 

used in the study. Cronbach’s alpha and CR tests were conducted to 

check the reliability of the data. Cronbach’s alpha showed that all 

the variables were under acceptable limits with all scores above 0.7. 

According to Lunardi et al., (2014), CR is preferable because it is 

based on item loadings. All scores for CR as shown in Table 19 

were above the minimum level of 0.7. Both tests indicated the 

reliability of the data. 

Table 19. Descriptive statistics and reliability measures 

Item Code Alpha CR Mean Std.Dev 

ITG 
importance 
(ITGIMP) 

0.915 0.918   

     

ITGIMP_1   3.820 0.970 
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ITGIMP_2   3.900 0.883 

ITGIMP_3   3.780 0.888 

ITGIMP_4   3.830 0.882 

ITGIMP_5   4.050 0.825 

     

ITG Successful 
(ITGSUC) 0.917 0.918   

     

ITGSUC_1   3.450 0.894 

ITGSUC_2   3.550 0.851 

ITGSUC_3   3.470 0.911 

ITGSUC_4   3.520 0.880 

ITGSUC_5   3.770 0.837 

     

Product 
innovation 
(INPD) 

0.947 0.948   

     

INPD_1   3.430 1.189 

INPD_2   3.490 1.080 

INPD_3   3.430 1.189 

INPD_4   3.290 1.160 

     

Process 
innovation 
(INPR) 

0.939 0.940   

     

INPR_1   3.600 0.989 

INPR_2   3.520 1.036 

INPR_3   3.63 1.014 

     

ITG relevant 
knowledge 

0.947 0.948   
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(ITGRKN) 

     

ITGRKN_1   3.480 1.027 

ITGRKN_2   3.470 1.027 

ITGRKN_3   3.460 0.994 

     

 

An exploratory factor analysis (EFA) uses maximum likelihood 

for the extraction method with promax rotation to extract the unique 

factors that support each construct from the survey instrument. 

Academicians recommend two tests to examine the suitability and 

adequacy of the data collected: ‘Kaiser-Meyer-Olkin KMO measure 

of sampling adequacy and Bartlett’s test of sphericity’ that check if 

the data is appropriate for EFA (Williams et al., 2010). The KMO 

test score was 0.896. The Bartlett’s test scores were X2=4319.45; 

df=190; and p=.000 for chi-square, degrees of freedom and p-value 

respectively which indicate that the data was appropriate for 

performing EFA. EFA obtained the pattern matrix in which five 

factors were extracted. Table 20 shows that all values in the pattern 

matrix are above 0.5. As suggested by (Kaiser, 1974) these are 

under acceptable limits. The five factors extracted were ITG 

importance, ITG successful, ITG knowledge, innovation products 

and innovation process. The five factors explained 77.36 percent of 

the variance. 
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Table 20. Pattern matrix 

Item 

Factor 

1 2 3 4 5 

ITGIMP_1   0.756   

ITGIMP_2   1.007   

ITGIMP_3   0.777   

ITGIMP_4   0.742   

ITGIMP_5   0.616   

ITGSUC_1  0.814    

ITGSUC_2  0.850    

ITGSUC_3  0.854    

ITGSUC_4  0.849    

ITGSUC_5  0.633    

INPD_1 0.941     

INPD_2 0.885     

INPD_3 0.909     

INPD_4 0.835     

INPR_1     0.826 

INPR_2     0.910 

INPR_3     0.859 

ITGRKN_1    0.883  

ITGRKN_2    0.960  

ITGRKN_3    0.902  

 

In the confirmatory factor analysis, the study checked data 

reliability once again using the test of composite reliability (CR) 

because the variable ITGEFF from a combination of ITG 

importance and ITG successful was a second order construct. CR 

was used to check reliability based on item loadings as suggested 

by Lunardi et al., (2014). The scores obtained for the CR test were 
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above the minimum levels of 0.7, which indicates the reliability of 

the data. Discriminant validity was checked getting the square root 

values of all items with values greater than any inter-factor 

correlation in the matrix and by the average variance extracted 

(AVE) showing that all values were greater than 0.5. Table 21 

shows the validity of the measures for the dataset. 

Table 21. Model validity measures 

 CR AVE MSV MaxR(H) INPD ITGRKN ITGEFF INPR 

INPD 0.948 0.821 0.511 0.949 0.906    

ITGRKN 0.948 0.858 0.307 0.975 0.381 0.926   

ITGEFF 0.868 0.767 0.436 0.978 0.579 0.554 0.876  

INPR 0.940 0.839 0.511 0.984 0.715 0.404 0.660 0.916 

 

The study used the structural model to check the hypotheses 

stated earlier. Table 22 shows the summary of the model fit and 

Figure 9 gives the SEM path analysis in which the solid lines 

indicate causal paths while the dotted lines give the insignificant 

paths. 

Table 22. Model fit measures 

Measure Estimate Threshold 

CMIN 736.658  

DF 320  

CMIN/DF 2.302 Between 1 and 3 

CFI 0.904 > 0.95 

SRMR 0.067 < 0.08 

RMSEA 0.078 < 0.06 
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Figure 9. Results of the models 

The results indicate that R2 for both the groups was between 

50.6 and 71.6 percent. Figure 9 gives a summary of the significance 

levels and standardized regression weights of the models’ path. As 

was expected in the first group with a high ITG experience ITGEFF 

had a positive and significant influence on INPD and INPR with 

standardized estimates of .405, p=.002 and .683, p< .001. We thus 

accept hypothesis H1. These results suggest that as long as ITG 

delivers the five objectives proposed by (Bowen et al., 2007; Weill 

and Ross, 2004) perceptions about its influence on product and 

process innovations is positive. As expected, ITGRKN had a 
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positive and significant influence on INPD (.400, p=.002), but 

surprisingly it did not have any significant influence on INPR, 

accepting hypothesis H2 partially. This result can be explained as 

changes in policies, procedures and documentation that these 

organizations need to carry out to implement ITG. 

As expected, in the second group with low ITG experience 

ITGEFF had positive and significant influence on INPD and INPR 

with standardized estimates of 1.025, p<.001 and 1.026, p< .001 

accepting hypothesis H1 for this group. As in the first model 

perceptions about its influence on product and process innovations 

were positive. ITGRKN had a significant, but negative influence on 

INPD and INPR with standardized estimates of -.409; p=.002 and -

.338; p=.008, rejecting hypothesis H2. 

5.6. Sub-conclusion 

The objective of this study was examining the influence of ITG 

effectiveness and ITG relevant knowledge on innovations in 

products and processes and also the differences between these 

relationships when the ITG experience is high or low. As was 

expected, the results showed that ITG effectiveness was seen to 

positively and significantly influence innovations at the product and 

process levels. This influence was slightly higher on process 

innovations for both the groups. These results are a consequence of 



119 
 

the introduction, adoption and deployment of ITG practices in the 

introduction of new processes. Héroux and Fortin (2016) and my 

study found that ITG exerted a positive influence on innovations. 

These are unique studies that relate ITG to innovations and in both 

studies the perceived influence of ITG on innovations is clear. 

My study shows that ITG experience played an important role 

because the influence of ITG relevant knowledge was significant 

and positive on the group with high ITG experience. However, this 

influence was negative and significant for the group with low ITG 

experience, affecting product and process innovations. This shows 

that a combination of experience and knowledge is very important 

for addressing ITG issues. Good relevant knowledge on ITG is not 

enough when there is not sufficient experience to support that 

knowledge. 

My study also found that ‘the effective use of IT for business 

flexibility’ objective got scores above the mean in all the five 

objectives, showing that organizations are trying to establish 

flexible approaches for handling IT appropriately in their 

organizations 



120 
 

5.7. Contributions 

This study contributes to ITG research as it introduces the first 

quantitative approach that measures ITG effectiveness and its 

relationship with innovations in products and processes. The 

approach uses the five objectives that must be achieved by 

organizations in their IT use. These objectives summarize what 

organizations are looking for in terms of IT. So far, only one study 

has addressed ITG and innovations. This, however, did not evaluate 

the effectiveness of ITG. Instead, it measures ITG based on the 

perceptions about some individual ITG mechanisms. 

My study also introduces new variables like ITG relevant 

knowledge and ITG experience. These variables make the study 

more robust as they take into account the executive management’s 

knowledge of ITG and the experience that organizations have in 

implementing ITG. Besides, previous studies on ITG include data 

samples collected from specific economic sectors. The dataset in 

my study includes organizations from different economic sectors; 

the organizations are of different sizes including SMEs and large 

enterprises. 
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5.8. Implications 

In practical terms the results of my study show that perceptions 

about an effective ITG positively impact innovations at product and 

process levels. The top management’s knowledge of ITG 

mechanisms is perceived as a positive contributor to innovations 

only when there is enough ITG experience. This result shows that 

practitioners need to understand that ITG is not just a matter of 

knowing some theoretical concepts that executives understand; 

there also has to be enough experience in issues related to ITG for 

IT practitioners’ knowledge to be a relevant contributor in fostering 

innovations by using IT. The results suggest that organizations that 

want to enhance their innovations should look for the ITG 

mechanisms needed to improve the role that IT plays in their 

organizations. IT can leverage innovation activities only if it 

delivers proper services to support business operations. As many 

academicians suggest, ITG effectiveness is a long journey and 

organizations should start adopting ITG practices so that they can 

figure out how ITG will enhance the benefits that IT could bring to 

the organizations in the long run. 
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Chapter 6. Overall conclusions 

 

6.1. Summary of the Results 

The goal of this study was examining the effectiveness of IT 

governance in the context of Colombian organizations. The thesis 

was divided in three individual studies. The sample data used by all 

the three studies was collected via surveys. Email invitations were 

sent to the three most important associations in Colombia  -- 

ISACA (Information Systems and Audit Control Association, 

Bogotá Chapter), PMI (Project Management Institute Bogotá 

Chapter) and the Colombian Association of Computer Science 

Engineers (ACIS – Asociación Colombiana de Ingenieros de 

Sistemas). Personal emails were also sent to computer science 

engineers suggested by experts and to some academic institutions. 

The responders were IT experts with experience in dealing with IT 

governance; 908 emails were sent to target responders and 445 

individual responses were collected. The data sample included 

responders from the private and public sectors and the responders’ 

profiles had eight IT specialists (CIOs, CEOs, professors, IT 

practitioners, IT supervisors, IT managers, IT directors and vice-

presidents) which made the data robust as it included different 

perspectives on ITG’s effectiveness. 
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For the first study, 293 valid responses were used achieving a 

32.2 percent response rate that was good enough for comparisons 

with similar studies. For studies 2 and 3, 215 valid responses were 

used to get a response rate of 23.6 percent which is also good. 

The first study evaluated the following IT governance 

mechanisms: the IT strategy committee, the IT steering committee, 

involvement of senior management in IT, corporate performance 

measurement systems, ethics/culture of compliance and corporate 

communication systems. Corporate communication systems were 

found to have a positive influence on ITG’s effectiveness. In 

addition, the IT strategy committee also had a positive influence on 

ITG’s effectiveness for companies with low IT governance 

experience. 

The second study investigated the relationship between IT 

governance mechanisms, IT domains and IT governance 

performance. The study introduced the variable ITG relevant 

knowledge to analyze the dataset in two groups. In the first group 

labeled ‘high ITG knowledge,’ processes were the only mechanism 

that influenced ITG domains and all five ITG domains influenced 

ITG effectiveness. In the second group labeled ‘low ITG 

knowledge,’ relational mechanisms positively influenced strategic 

alignments and resource management. Processes influenced value 
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delivery and risk management positively. However, value delivery 

and resource management were not found as influential in the ITG 

domains on ITG effectiveness. This slight difference between the 

two groups suggests that ITG experience played an important role 

in perceptions about ITG mechanisms and ITG domains and their 

influence on ITG effectiveness. As more years were spent dealing 

with ITG issues, the ITG domains were perceived as being more 

influential on ITG’s effectiveness. 

The third study analyzed the influence of ITG effectiveness and 

ITG relevant knowledge on innovations in products and processes. 

The variable ‘ITG experience’ was included to divide the dataset 

into two groups. The first group was labeled ‘high ITG experience’ 

and it included responses of IT specialists from organizations where 

ITG had been implemented for more than 10 years, and the second 

group was labeled ‘low ITG experience’ and included responses 

from companies with less than 10 years of experience in dealing 

with ITG issues. The study found that in the first group the impact 

of ITG effectiveness was important and significant on product and 

process innovations. The influence of ITG relevant knowledge in 

the first group was perceived positively and was significant only in 

product innovations. For the second group also ITG effectiveness 

exerted a positive and significant influence on product and process 

innovations but the results of ITG relevant knowledge were the 
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opposite of the first group. The results indicate that the influence of 

ITG relevant knowledge was negative but significant inferring that 

a combination of experience and knowledge was not exclusive of 

each other and experience increased the positive effect that ITG 

relevant knowledge had on innovations. 

6.2. Contributions 

It is important to highlight four key points about the 

contributions of this study: First,  in terms of geographical region; 

second, in terms of overcoming the limitations of previous studies; 

third, in terms of including new variables that enhance the research 

field; and fourth, in terms of the novelty of this study. 

In terms of the geographical region, the few existing studies on 

ITG effectiveness were all conducted in developing countries. 

These countries are recognized for having strong legal and 

regulatory requirements that must be fulfilled by organizations. 

This means that organizations in these countries adopt and 

implement ITG mechanisms to deal with legal requirements. This 

thesis is one of the first quantitative approaches that addresses ITG 

effectiveness in Latin America providing empirical results. 

Previous studies on ITG in Latin America are conceptual papers 

that in most cases are focused on studying ITG frameworks. 
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Previous studies also have limitations in terms of sample size, 

responders’ profiles, few industries covered and the lack of 

inclusion of new variables or different approaches to measure 

variables. Most of the previous studies have response rates between 

10 and 20 percent. In this thesis the first study had a 32.2 percent 

response rate while the second and third studies had a 23.6 percent 

response rate. Responders’ profiles in most of previous studies 

cover IT auditors. This thesis has eight profiles -- CIOs, professors 

in IT, IT practitioners, IT supervisors, IT managers, IT directors, 

vice-presidents and CEOs which bring more robust perceptions in 

answers to the survey instrument. Most of the previous studies were 

conducted in financial companies. These companies in most cases 

presented more adoption of ITG practices and those practices were 

more mature as compared to other economic sectors. My thesis 

includes 19 industries that were classified based on the 

International Standard Industry Classification (ISIC). 

In terms of variables, the inclusion of new variables like ITG 

experience and ITG relevant knowledge provide insights that help 

us infer that more ITG mechanisms are adopted when executives 

have more knowledge about ITG mechanisms. However, ITG 

relevant knowledge is complemented by ITG experience in the 

third study showing that ITG relevant knowledge is not enough 

without sufficient ITG experience to be a significant factor that 
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influences innovations in products. This thesis also used a different 

approach to measure IT intensity. Most of the previous studies use 

some proxy variables to determine IT intensity like IT budget and 

number of IT employees, but this thesis used other approaches that 

measure IT intensity based on the perceptions that IT specialists 

have about how the main operations of a business depend on IT 

support. 

In terms of novelty this work is the first quantitative study that 

addresses ITG effectiveness that is measured based on the five 

objectives proposed in literature and how that effectiveness is 

perceived as a significant factor that influences innovations at the 

product and process levels. Most of the existing studies state that 

one of the main drivers for adopting ITG practices is compliance 

with legal and regulatory requirements. However, this objective has 

not been included in previous quantitative studies on ITG. This 

objective stands for the ‘effective use of IT for compliance with 

legal and regulatory requirements.’ Moreover, generally speaking 

this thesis is the first empirical approach that measures ITG 

effectiveness based on the perceptions of some individual ITG 

mechanisms and based on the five objectives stated in academia.  

In addition, it enhances the theories of knowledge management 

and organizational innovations. In terms of knowledge management, 
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it is the first quantitative approach that measures the influence of 

ITG relevant knowledge on ITG mechanisms and innovations at the 

product and process levels. In terms of organizational innovations 

also it is the first quantitative approach that measures the influence 

of effective IT governance on innovations. ITG governance as 

stated by academicians involves the adoption of several ITG 

practices that bring changes on strategic, tactical and operational 

levels and these changes are considered organizational innovations. 

6.3. Practical implications and policy 

recommendations 

This dissertation focused on ITG effectiveness in organizations 

in different economic sectors including public and private 

organizations in Colombia. Previous studies have examined some 

ITG mechanisms but the fact that ITG is different and unique for 

each organization has led to their limitations in terms of 

recommending practical implications and policies. However, this 

dissertation evaluates the effectiveness of ITG based on the 

perceptions of individual mechanisms; it is also based on 

perceptions about the achievements of the five objectives proposed 

in literature and how the effectiveness of ITG influences 

innovations. As a result, even with the constraints mentioned earlier, 

this thesis addresses all the issues to identify practical implications 
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for the professional field and makes some recommendations for 

improving ITG in Colombia. 

The first study found that CCS impacted ITGEFF positively in 

both the groups (high and low ITGEXP). This result suggests that 

the way organizations deliver ITG information is a critical success 

factor in achieving high levels of ITG effectiveness. As a result, 

organizations should take special care when forming policies and 

activities by improving communication channels to deliver the right 

information, on the right time and to the right members. ITG is a 

long journey and all aspects related to its adoption and 

implementation must be understood by the members of an 

organization. The results on IT strategy committee show with 

evidence that organizations with less than 10 years of experience of 

ITG implementation need strong and tacit support from the board 

for achieving good ITGEFF. Usually when organizations begin 

implementing ITG, it is led by the IT department. This situation 

means that many activities in ITG adoption and implementation do 

not produce successful results quickly as a result of which there is 

not enough support from the board to assure credibility to these 

endeavors. 

The results of the second study suggest that processes are the 

most influential mechanisms in ITG domains. In the Colombian 

context most organizations have adopted ITG by applying external 
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frameworks that are based on processes. However, literature 

suggests that some effective structures are easier and faster to adopt 

producing quick-wins in the short-term that could help the 

effectiveness of ITG. In the group labeled ‘high ITG relevant 

knowledge,’ processes are seen to influence all domains except PM. 

This result suggests to practitioners that the adoption of ITG will be 

successful if special attention is paid to the knowledge that 

executives have about ITG. When executives have good and 

relevant knowledge about ITG mechanisms perceptions about the 

influence of ITG mechanisms are positive and significant. 

Perceptions about the ITG domains’ influence on ITGEFF is 

considered significant suggesting to practitioners that an 

appropriate ITG environment exerts a significant influence on 

ITGEFF. As a result, more ITG mechanisms should be adopted to 

improve the ITG environment to achieve better ITG effectiveness.  

In the second group, the results were slightly different but they 

have similar practical implications. The group was classified as 

‘low ITG relevant knowledge’ among executives and it shows to 

practitioners that processes exert a significant influence on VD and 

RK, but there is no influence of VD on ITGEFF. This result should 

call the attention of organizations because since executives do not 

have relevant knowledge about ITG all endeavors related to 

improving SA, RK, RM, PM or ITG in general are not seen as 
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being important for the success of an organization. This situation is 

critical because activities related to ITG could be perceived as non-

worthy efforts. Hence, organizations should train executives in ITG 

with strong emphasis on the value that it brings to an organization 

so that ITG’s importance for the organization becomes visible. 

Without this understanding it will be very difficult for organizations 

to gain success in ITG. 

In the third study the influence of ITGEFF was positive in 

improving innovations at product and process levels. This result is 

important for practitioners because it shows that using IT properly 

will foster organizations’ innovation activities. There is a wrong 

perception among practitioners that many procedures need to be 

followed in ITG which deter innovation activities; the results show 

with evidence that ITG is perceived wrongly among IT 

practitioners. Hence, organizations should start adopting or 

upgrading their ITG, paying special attention to the five objectives 

proposed in literature. 

When it comes to recommendations, it is difficult to 

recommend policies that apply to more than one organization. The 

results suggest some policies that can be useful in the public sector. 

The study recommends that the national authorities push the 

creation of official CETIs and CCS’ in public organizations. They 

should also specify that CETIs must be integrated by members with 
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the highest decision-making powers in each organization so that 

these members acknowledge their responsibilities. These CETIs 

will be responsible for the effective implementation of CCS. 

Policies on how companies should demonstrate achieving the five 

objectives proposed in literature on the effectiveness of ITG should 

be considered as top priorities by all public organizations and they 

should present their respective plans to reach these objectives. 

Policies enacted by official authorities should emphasize how each 

organization has to elaborate its respective medium and long-term 

plans to demonstrate the achievements of these objectives. The 

results also show that achieving the five objectives effectively is 

useful and helpful in fostering innovations in both the public and 

private sectors.  

Along with these policy recommendations, this thesis also 

suggests some activities that should be undertaken to apply these 

recommendations. These activities are classified into short, medium 

and long-term ones. The study suggests that short-term activities 

should take 4 months or less. Medium-term activities should take 

between 4 months to a year and long-term activities should include 

activities that last longer than a year: 

• Short-term activities: The government should enact 

policies that push public organizations to establish IT 
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strategy committees and corporate communication 

systems, specifying the responsibilities of each. In 2006, 

the government used CONPES document 3446 to force 

all public entities to adopt and demonstrate the 

adoption of quality management systems based on the 

norm ‘NTCGP 1000’(Miguel and H, 2016). Hence, 

such efforts are not new to public organizations. 

• Medium-term activities: Public organizations should 

present the ITG mechanisms that they need. Control 

authorities should push organizations to define training 

campaigns about ITG and the plans to fulfill these 

requirements. 

• Long-term activities: The government should push 

public organizations to present with evidence how they 

match support from IT activities to achieve the five 

objectives proposed in literature. 

With these recommendations the study hopes that ITG takes 

place in all public organizations. It also suggests that private 

organizations should also follow these recommendations to foster 

ITG in their organizations. 
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6.4. Limitations and Future Research 

This thesis collected data using the survey instrument and 

literature suggests that the results of such studies cannot be 

generalized to other geographic areas. Another limitation is the 

profile of the responders to the survey. The responders were only 

computer science engineers who were familiar with IT governance. 

However, IT governance involves all members of an organization 

and this could have produced biased results as these different 

perceptions about IT governance in organizations were not 

considered by this thesis. 

To obtain more accurate measures of ITG’s effectiveness, more 

mechanisms should be evaluated for a more comprehensive study. 

Another proposal is a study in different countries in Latin America 

to check the common points among them and thus work on a 

benchmark for countries from other continents. 

It is important to highlight that previous literature does not 

provide either practical insights and implications or short to 

medium-term action plans to help organizations in developing their 

own ways of governing IT. This represents a big limitation for 

studies in the ITG field. Wessels and Loggerenberg (2006) maintain 

that most of the literature resources are not accredited by academia. 
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Appendix A – Constructs for survey 
instrument 

 

‘Please write the following information about your profile’ 

 

Name: 

Email: 

Company: 

 

‘Please select your role at the organization where are you working for:’ 

 

CIO. 

Professor / Teacher. 

IT Practitioner. 

IT Supervisor. 

IT Manager. 

IT Director. 

Vice – president. 

CEO. 

 

‘Please select type of organization of your company or entity’ 

 

‘Commercial public.’ 

‘Not profit organization.’ 

‘Government.’ 

‘Private.’ 

 

‘Please select type of industry of your organization:’ 
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‘Agriculture, forestry and fishing.’ 

‘Mining and quarrying.’ 

‘Manufacturing.’ 

‘Electricity, gas, steam and air conditioning supply.’ 

‘Water supply: sewerage, waste management and remediation activities.’ 

‘Construction.’ 

‘Wholesale and retail trade; repair of motor vehicles and motorcycles.’ 

‘Transportation and storage.’ 

‘Accommodation and food service activities.’ 

‘Information and communication.’ 

‘Financial and insurance activities.’ 

‘Real estate activities.’ 

‘Professional, scientific and technical activities.’ 

‘Administrative and support services activities.’ 

‘Public administration and defense; compulsory social security.’ 

‘Education.’ 

‘Human health and social work activities.’ 

‘Arts, entertainment and recreation.’ 

‘Activities of extraterritorial organizations and bodies.’ 

‘Other Services (Except Public Administration).’ 

 

‘Please indicate the degree to which your organization's main operations are 
currently dependent on IT for each of the following strategic choices. Scale: 1 
= Not dependent to 5 = totally dependent.’ 

 

‘Introducing new products.’ 

‘Creating product differentiation.’ 

‘Establishing competitive advantage.’ 

‘Improving market access.’ 
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‘Avoiding competitive disadvantage.’ 

 

‘Perceived overall effectiveness of IT governance. ITG effectiveness is defined 
as the degree by which IT delivers the appropriate services and benefits to 
support business operations and goals. In this sense, on a scale from 1 (Strongly 
Disagree) to 5 (Strongly Agree), to what extent do you agree or disagree with each 
of the following statements:’ 

 

‘The current individual IT governance mechanisms (IT strategy committee, IT 
steering committee, corporate performance measurement systems, involvement of 
top management in IT, ethics/culture of compliance, corporate communication 
systems) in my organization’s IT environment have a large, positive impact on the 
overall level of effectiveness of IT governance in my organization.’ 

‘The current individual IT governance mechanisms (IT strategy committee, IT 
steering committee, corporate performance measurement systems, involvement of 
top management in IT, ethics/culture of compliance, corporate communication 
systems) in my organization are an important and valuable aid to implement 
overall effective IT governance in my organization.’ 

 

‘IT strategy committee. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
Agree), to what extent do you agree or disagree with each of the following 
statements:’ 

 

‘The IT strategy committee provides strategic direction and the alignment of IT 
and business issues.’ 

‘The IT strategy committee provides direction for sourcing and use of IT 
resources, skills and infrastructure to meet the strategic objectives.’ 

‘The IT strategy committee provides direction to management relative to IT 
strategy.’ 

 

‘IT steering committee. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
Agree), to what extent do you agree or disagree with each of the following 
statements:’ 

 

‘The IT steering committee formulates the IT strategies / policies of the 
organization.’ 

‘The IT steering committee provides strategic direction to IT projects that are in 
line with the strategic directions of the organization.’ 
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‘The IT steering committee coordinates IT practices.’ 

‘The IT steering committee provides leadership in deriving benefits from IT.’ 

 

‘Corporate performance measurement systems. On a scale from 1 (Strongly 
Disagree) to 5 (Strongly Agree), to what extent do you agree or disagree with each 
of the following statements:’ 

 

‘Your organization’s corporate performance measurement system measures the 
degree to which the organization’s IT strategy supports the business strategy.’ 

‘Your organization’s corporate performance measurement system produces a 
concise model to assist managers in tracking the organization’s progress.’ 

‘Your organization’s corporate performance measurement system provides 
management with control measures on IT expenses.’ 

 

‘Involvement of top management in IT. On a scale from 1 (Strongly Disagree) to 
5 (Strongly Agree), to what extent do you agree or disagree with each of the 
following statements:’ 

 

‘Does top management get involved in strategic matters related to the use of IT 
within the organization, outside of the IT steering committee?’ 

‘Is top management knowledgeable about IT opportunities and possibilities for the 
organization?’ 

‘Is top management knowledgeable about IT innovations that have been developed 
by major competitors?’ 

 

‘Ethics/culture of compliance. On a scale from 1 (Strongly Disagree) to 5 
(Strongly Agree), to what extent do you agree or disagree with each of the 
following statements:’ 

 

‘Does your organization’s ethics/culture of compliance enable to achieve 
objectives in IT?’ 

‘Does your organization’s ethics/culture of compliance enable to circumvent any 
violation that could hinder organization to achieve its IT objectives?’ 

‘Does top management provides leadership in ethics/culture of compliance related 
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with objectives?’ 

 

‘Corporate communication systems. On a scale from 1 (Strongly Disagree) to 5 
(Strongly Agree), to what extent do you agree or disagree with each of the 
following statements:’ 

 

‘My organization communication’s systems enable the organization to inform its 
employees effectively about the existence of IT governance mechanisms.’ 

‘The communication systems enable the organization to inform its employees 
about IT governance decisions and processes throughout the organization.’ 

‘The communication systems provide support in educating organization’s 
members in IT governance processes in the organization.’ 

 

‘For the following IT governance structures answer yes in case the 
mechanisms are implemented in your organization. Otherwise answer No.’ 

 

Structure Yes No 

‘S1. IT strategy committee at the level of the board of directors.’   

‘S2. IT expertise at the level of the board of directors.’   

‘S3. (IT) audit committee at the level of the board of directors.’   

‘S4. CIO on executive committee.’   

‘S5. CIO reporting to CEO and/or COO.’   

‘S6. IT steering committee (IT investment 
evaluation/prioritization at executive/senior management level).’ 

  

‘S7. IT governance function/officer.’   

‘S8. Security/compliance/risk officer.’   

‘S9. IT project steering committee.’   

‘S10. IT security steering committee.’   

‘S11. Architecture steering committee.’   
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‘For the following IT governance processes answer yes in case the mechanism 
is implemented in your organization. Otherwise answer No.’ 

 

Processes Yes No 

‘P1. Strategic information systems planning.’   

‘P2. IT performance measurement (e.g. IT balanced scorecard).’   

‘P3. Portfolio management (including business cases, information 
economics, ROI, payback).’ 

  

‘P4. Charge back arrangements – total cost of ownership (e.g. 
activity-based costing).’ 

  

‘P5. Service level agreements.’   

‘P6. IT governance framework like: COBIT, ITIL, ISO27000, 
Togaf, etc.’ 

  

‘P7. IT governance assurance and self-assessment.’   

‘P8. Project governance/management methodologies.’   

‘P9. IT budget control and reporting.’   

‘P10. Benefits management and reporting.’   

‘P11. COSO/ERM.’   

 

‘For the following IT governance relational mechanisms answer yes in case 
the mechanism is implemented in your organization. Otherwise answer No.’ 

 

Relational mechanisms Yes No 

‘R1. Job-rotation.’   

‘R2. Co-location.’   

‘R3. Cross-training.’   

‘R4. Knowledge management.’   

‘R5. Business/IT account management.’   

‘R6. Executive/senior management giving a good example.’   

‘R7. Informal meetings between business and IT executive/senior 
management.’ 
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‘R8. IT leadership.’   

‘R9. Internal corporate communication addressing IT on a regular 
basis.’ 

  

‘R10. IT governance awareness campaigns.’   

 

‘IT governance relevant knowledge. On a scale from 1 (Strongly Disagree) to 5 
(Strongly Agree), to what extent do you agree or disagree with each of the 
following statements:’ 

 

‘Our top management team members are knowledgeable about IT governance 
structures (e.g., IT steering committee, IT strategy committee, IT architecture 
committee.)’ 

‘Our top management team members are knowledgeable about IT governance 
processes (e.g., strategic information planning, and service level agreement).’ 

‘Our top management team members are knowledgeable about IT governance 
relational mechanisms (e.g., senior management involvement in IT, business/IT 
account manager, and IT leadership).’ 

 

‘IT strategic alignment. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
Agree), to what extent do you agree or disagree with each of the following 
statements:’ 

 

‘IT projects are aligned with the company's business strategies.’ 

‘IT is in harmony with business strategies, goals and needs established by 
executive management.’ 

‘Implemented IT solutions are aligned with the company's business.’ 

 

‘IT value delivery. On a scale from 1 (Strongly Disagree) to 5 (Strongly Agree), 
to what extent do you agree or disagree with each of the following statements:' 

 

‘IT helps the company to reduce cost.’ 

‘IT helps the company to achieve competitive advantages.’ 
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‘IT Increases operational efficiency.’ 

 

‘IT risk management. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
Agree), to what extent do you agree or disagree with each of the following 
statements:’ 

 

‘Confidential information is prevented from being accessed by unauthorized 
persons.’ 

‘IT infrastructure and business information are well protected and safe.’ 

‘IT Infrastructure ensures and maintains the integrity of information.’ 

 

‘IT resource management. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
Agree), to what extent do you agree or disagree with each of the following 
statements:’ 

 

‘IT services and infrastructure can resist and recover from failures due to error, 
deliberate attack or disaster.’ 

‘IT infrastructure supports business operations.’ 

‘IT resources (hardware, software, personnel) are adequate to support business 
applications.’ 

 

‘IT performance management. On a scale from 1 (Strongly Disagree) to 5 
(Strongly Agree), to what extent do you agree or disagree with each of the 
following statements:’ 

 

‘IT Outsourcing services performance are constantly monitored and adjusted when 
necessary.’ 

‘IT projects achieve desired business results.’ 

‘IT projects are delivered on time and on budget.’ 

 

‘IT-governance effectiveness. On a scale from 1 (Strongly Disagree) to 5 (Strongly 
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Agree) to what extent do you agree or disagree with How important are the 
following outcomes of your IT governance’ 

 

‘Cost-effective use of IT.’ 

‘Effective use of IT for growth.’ 

‘Effective use of IT for asset utilization.’ 

‘Effective use of IT for Business flexibility.’ 

‘Effective use of IT for compliance with legal and regulatory requirements.’ 

 

‘IT-Governance effectiveness. On a scale from 1 (Strongly Disagree) to 5 
(Strongly Agree) to what extent do you agree or disagree with How successfully 
does your IT governance influence these outcomes’ 

 

‘Cost-effective use of IT.’ 

‘Effective use of IT for growth.’ 

‘Effective use of IT for asset utilization.’ 

‘Effective use of IT for Business flexibility.’ 

‘Effective use of IT for compliance with legal and regulatory requirements.’ 

 

‘Influence of IT-Governance effectiveness with product's innovation in your 
organization. On a scale from 1 (Very low) to 5 (Very high); to what extent do 
you agree or disagree with each of the following statements. An effective IT 
governance in your organization contributes to….’ 

 

‘The level of newness (novelty) of your firm’s new products or services.’ 

‘The use of latest technological innovations in your new products or services.’ 

‘The speed of your new products or services development.’ 

‘The number of your new products or services that are first-to-market (early 
market entrants).’ 
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‘Influence of IT-Governance effectiveness with process' innovation in your 
organization. On a scale from 1 (Very low) to 5 (Very high); to what extent do 
you agree or disagree with each of the following statements. An effective IT 
governance in your organization contributes to….’ 

 

‘The technological competitiveness of your company.’ 

‘The speed with which we adopt the latest technological innovations in your 
processes.’ 

‘The updatedness or novelty of the technology used in your processes.’ 
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Abstract in Korean 

 

IT 거버넌스 효율성과 제품 및 공정 혁신 관한 연구: 

콜롬비아 사례를 중심으로 

Sergio Borja 

Technology Management, Economics and Policy Program 

College of Engineering 

Seoul National University 

 

정보 기술 (IT)의 동적 운용은 전 세계 대부분의 조직이 

IT에 대한 비즈니스 운영을 지원하도록 만들었다. IT의 빠르고 

지속적인 개발은 경영상의 복잡성을 심화시켰으며, 동시에 

IT 는 조직들에게 있어서는 경영상의 목표를 달성하기 위한 

전략적인 파트너로서 역할하기 시작하였다. 이 전략적 역할은 

IT 거버넌스 (IT Governance, ITG)에 의해 결정된다. 지난 20년 

간 ITG 는 재무 보고서의 정확성을 통제하기 위해 미국의 
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새로운 법률 및 규정을 발표하도록 정부에 촉구한 일부 지역의 

해외 금융 스캔들 사례에서 많은 주목을 받았다. 새로운 규제가 

자리잡는 과정 속에서 경영진은 IT가 비즈니스의 성공 여부를 

결정 짓는 중요한 요소임을 이해하기 시작했으며, 그 결과 

경영진 이사는 IT 자산을 비즈니스의 다른 전략적 자산으로 

간주하기 시작하였다. 

이 논문에서는 ITG의 중요성을 고려하여 ITG 효율성, ITG 

메커니즘과의 관계, ITG 도메인 및 ITG 효율성이 제품 및 

프로세스 혁신에 미치는 영향을 분석하는데 초점을 맞추고 

있다.  

이 논문은 위에서 언급한 주요 논점을 다루고 있는 세 개의 

개별 연구로 구성된다. 이에 앞서, 본 논문의 연구 분석을 

수행하는데 있어 필요한 자료 수집을 위한 설문 조사 도구가 

설계되었다. 본 연구의 설문 조사에 참여한 응답자는 총 3개의 

주요 전문 협회(ISACA Bogotá Chapter, the PMI Bogotá Chapter, 
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and the Colombian Association of Computer Science Engineers)의 

제휴사 및 일부 교육기관을 통해 확보된 ITG 를 다룬 경험이 

있는 IT 전문가로 구성되었다. 세 연구의 방법론에는 

구조방정식이 사용되었다.  

3 장의 첫번째 연구에서는 개별 ITG 매커니즘이 ITG 

효과에 미치는 영향을 분석하였다. 구체적으로 IT 전략위원회, 

IT 운영위원회, IT 최고 경영자 집단, 기업 성과 측정 시스템, 

윤리 및 강령 문화, 기업 커뮤니케이션 시스템 등 ITG 

메커니즘의 영향을 조사하기 위해 이 연구에서는 앞에서 

언급한 IT 사용 강도, ITG 경험, ITG 메커니즘이 ITG 의 

효율성에 미치는 효과를 분석하였다. 이 연구에서는 295개의 

유효한 응답을 평가하기 위해 구조 방정식 모델링 (SEM)이 

사용되었으며, ITG 경험 더미 변수로 두 그룹이 나누어졌다. 각 

그룹은 ITG 경험이 10년 이상인 그룹과 10년 미만인 그룹으로 

구성된다. 분석 결과, 기업 통신 시스템이 전반적인 ITG 
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효율성에 긍정적인 효과를 미쳤으며, 특히 기업의 ITG 경험이 

10년 미만일 경우에 IT 전략위원회가 통계적으로 유의미하고 

긍정적인 효과를 보인다는 것을 확인하였다.  

4 장의 두 번째 연구에서는 기업이 실행하고 있는 구조, 

프로세스 및 관계 메커니즘이 IT 도메인에 어떤 영향을 

미치는지, 그리고 이 IT 도메인이 ITG 의 효율성에 어떠한 

영향을 미치는지를 살펴보고 이와 함께 ITG 관련 지식의 

변화가 미치는 효과를 조사하였다. 본 연구에서는 215 개의 

유효한 설문 조사를 평가하기 위해 SEM이 사용되었으며, ITG 

관련 지식 더미 변수로 두 그룹을 구성하였다. 분석 결과, 

첫번째 그룹의 프로세스 채택이 두 번째 그룹보다 높았으며, 두 

번째 그룹에서의 가치 전달 및 자원 관리는 ITG 효율성에 

기여하는 요소로 인식되지 않은 것으로 나타났다. 

5 장의 세 번째 연구에서는 ITG 효율성과 ITG 관련 지식이 

제품 및 공정 혁신에 미치는 영향을 살펴보았다. 본 연구에서는 
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215 개의 유효한 설문 조사를 평가하기 위해 SEM 을 

사용되었으며, ITG 경험 더미 변수로 두 그룹을 구분하였다. 

분석 결과, ITG 는 제품 혁신과 공정 혁신에 영향을 미치는 

것으로 나타났다. ITG 관련 지식은 ITG 경험이 많은 그룹의 

제품 혁신에 긍정적인 영향을 미치는 것으로 나타났으나, ITG 

경험이 적은 그룹에서는 오히려 제품과 공정 혁신에 부정적인 

영향을 미치는 것으로 나타났다. 이는 ITG 관련 지식으로부터 

긍정적인 영향을 받기 위해서는 ITG 경험이 더 높아야 함을 

시사한다. 

키워드: IT 거버넌스, IT 거버넌스 효율성, IT 거버넌스 관련 

지식, IT 거버넌스 경험, 혁신, 콜롬비아 

학번: 2014-31432 
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