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Abstract 

The advancement of information technologies changes not only people’s lives but also the way 

businesses operate and control their businesses.  Among others, Enterprise resource planning (ERP) is 

one example how technology changes the business from a manual labor intensive to a machine-intensive 

process and advances organizational control. In the same vein, Big Data is a new technology that has 

been implemented by many organizations to improve their existing businesses and also to create new 

business opportunities as well.   

The purpose of this study was to obtain insights concerning the influence of Big Data on Management 

Control Systems of an organization and provide empirical evidence regarding its impacts.  

Three different organizations are selected for this study purpose, and an interview was employed as a 

data collection technique. This study evidently found that Big Data is impacting every single industry 

and each organization. Today, this technology provides organizations various benefits; making 

information available, extracting insights from data, bringing integration of business processes and the 

like, however, the experiences of these organizations also proved that the introduction of this technology 

comes with various challenges. Moreover, only minor effects were found on existing control systems, 

for which several possible explanations can be given. By using data and data analytics to gain new 

insights, these organizations can improve customer management, supply chain management, and risk 

management. Therefore, the introduction of the data technologies somehow influenced the MCSs of 

these organizations. The three organizations in this study often proudly talk about data-driven marketing 

and that they are data driven organizations but forget that the company itself should be driven by data, 

internally and externally. These organizations are not fully data-driven organizations yet because being 

data-driven is not only to collect data from a various internal and external sources but also be able to put 

that data in different analytics tools and distill it down to actionable insights. Moreover, these insights 

should drive real-time decision making that infuses every level of the organization. Until that happens, 

it is hard to understand the full impact of Big Data on MCSs. 

But, from a control perspective, it can be concluded that there is a shift in these organization in the form 

of controls used; from a coercive form of control to a more enabling form of control. 

In sum, the results of the study indicated that the implementation of data technology has changed how 

these organizations operate, however, only minor effects were found regarding its influence on existing 

management control systems of these organizations.  

Keywords: Big Data; ERP; Management Control Systems; Benefits and Challenges 

Unless the context otherwise requires, throughout this document “the organizations” or “these 

organization” generally refers to the three organizations participated in this study 
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Chapter 1. Introduction  

 

This thesis aims to investigate the influence of Big Data and analytics on Management Control Systems 

(MCSs) of organizations. New information technologies such as Big Data is among the technologies 

which may be disruptive, changing how organizations perform their activities. Right now, most of the 

researches conducted on the topic of Big Data is theoretical; hardly any empirical studies have been 

conducted. Accordingly, this thesis aims to fill that gap, providing an empirical study on the topic at 

hand. 

This introduction chapter fulfills several goals, which are: 

•    defining the research problem;  

•    identifying the objective of the research;  

•    specifying the research question;  

•    clarifying the environment in which the research is carried out;  

•    determining how the project is organized;  

Throughout the next chapters, these topics are addressed 

1.1 Problem Description  

Information Technology (IT) has brought about significant improvements in business operations and 

the entire human life as a whole (EY, 2014). Information technology deals with computer applications, 

on which nearly every work environment is dependent. Since computerized systems are so widely used, 

it is compelling and beneficial to incorporate information technology into organizations (Sheahan, 

2010). Over recent decades, attributable to information technologies, the use and capabilities of IT 

applications have increased vividly (Chen, Chiang, & Storey, 2012). These benefits organizations and 

the business world by allowing to work more efficiently and maximize productivity. Automated 

processes, faster communication, electronic storage and the protection of records are some of the 

benefits that IT can provide to organizations (Sheahan, 2010). As a result, organizations have invested 

considerable amounts of capital in various sorts of information technologies and systems. However, this 

does not mean that IT comes only with opportunities, rather it also comes with challenges.  Among 

others, the need to secure sensitive data, to protect private information and to manage data quality are 

some of them. Among others, Big Data is one of the new technologies in the Information Technology 

field (McAfee & Brynjolfsson, 2012; Shao & Lin, 2016). Today, Big Data is everywhere. 
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It is a buzzword that is often heard of (George et al., 2014). The emergence of Big Data technologies in 

our networked society; provides a synthesis of real-time, user-generated information and 

communication and creates a constant flow of potential new insights for business, government, 

education and social initiatives (Frizzo-Barker et al., 2016). According to Bharadwaj, El Sawy, Pavlou, 

& Venkatraman, (2013),  this lead to a significant shift in understanding about data technologies, 

business intelligence, and various analytical tools, and information technology strategy, which are all 

crucial areas of impact for business and management scholars. However, because it is a new technology 

and has its challenges, a clear majority of large and mid-sized organizations are still are having a 

difficulty in integrating Big Data technologies into their organizational structure, infrastructures, and 

cultures. This is because, although, the term Big Data has become rapidly incorporated into the lexicon 

of industry, academia, science, and medicine, the concept remains uncertain and ambiguous regarding 

scholarship and practice (Frizzo-Barker et al., 2016). Given that the emerging nature of Big Data, the 

concept has several definitions. Many scholars define Big Data in different ways. Therefore, there is no 

one single and generally accepted definition of the concept.  

Driscoll (2010) defines Big Data as a data-set that is bigger than a certain threshold, e.g., over a terabyte 

while others define Big Data as data that exhibits features of large volume, velocity, and variety (Laney, 

2001; McAfee and Brynjolfsson, 2012; Marr, 2015). Johnson (2012) also considers Big Data as 

“extremely large sets of data related to consumer behavior, social network posts, geotagging, and sensor 

outputs (p. 21)”. Furthermore, other scholars defined Big Data with four or/and five V features; namely 

volume, velocity, variety, veracity and value (White, 2012; IDC, 2012; Oracle, 2012 and Forrester, 

2012).  Others point out that Big Data is more than just the sum of its technical parts. It represents a 

social movement or cultural shift in organizations to data-driven decision making (Chow-White & 

Green, 2013). Also, according to Boyd and Crawford (2012), Big Data is “a cultural, technological, and 

scholarly reality" (p. 663)”. In this thesis, Big Data refers to a technology that provides the ability to 

store a large amount of data, analyze patterns, identify economic, social, technical, and legal claims, and 

a high level of extracting valuable insights.  

Despite the burst of interest in Big Data and analytics, the concept is still at in its infancy, and its 

applications are wide and varied. While still there is no single definition of Big Data, company 

executives are trying to do something about the new wave, or at least discerning about it (IBM, 2011). 

This is because data are quickly becoming a new form of capital, a different coin, and an innovative 

source of value (Goes, 2014).  Today, as a consequence of this new technology development, large 

amounts of information and data can be gathered.   
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Hence, a massive amount and growth of data through an extensive array of several new data generating 

sources has prompted organizations, consultants, scientists, and academics to direct their attention to 

how to harness and analyze Big Data.  This leads to an alteration in the way organizations operate 

(Frizzo-Barker, Chow-White, Mozafari, & Ha, 2016).  

According to McAfee and Brynjolfsson (2012), Big Data provides companies greater opportunities for 

competitive advantages. A key enabler of this change is the widespread use of increasingly sophisticated 

data mining tools (Banks and Said, 2006). By using sophisticated data mining tools and techniques, 

organizations can collect and analyze both structured and unstructured data, and decision-makers can 

gain a more concise picture of employee performance, product supply chain, service quality, customer 

satisfaction, and the competitive landscape (Fanning & Grant, 2013; Milliken 2014). Hence, although 

leaders of most large and mid-sized companies remain perplexed by the highly-fragmented landscape 

of Big Data technologies now available (Goes, 2014), Big Data technologies are now being applied 

across a wide range of industries and fields in contemporary society, from healthcare to education, 

business and sports (Frizzo-Barker et al., 2016).  

Furthermore, recent literature suggests that the rising importance of Big Data has significantly impacted 

the field of accounting (Donald et al., 2015). It is believed to provide both a challenge and opportunity 

for accountants to use unconventional, nonfinancial data to assist in the business decision-making 

process. This is reflected in how data are accumulated and recorded, how management uses data to attain 

organizational goals; and how reporting elements are processed and assembled.  

Thus, accumulating and evaluating Big Data are rapidly becoming key elements in establishing and 

maintaining a competitive advantage (Bughin, Livingston, and Marwaha, 2011) and it provides chances 

for effective and efficient decision support and decision making, which may lead to better firm 

performance (Chang, Kauffman, & Kwon, 2014; Frizzo-Barker et al., 2016; Zhou et al., 2016). 

Moreover, according to Frizzo-Barker et al. (2016), Big Data and analytics leads to an in-depth 

understanding of business processes and enables organizations to optimize these processes. To optimize 

these processes, they need to be measured and controlled. Using Big Data provides the possibilities to 

analyze data using more advanced systems (Brynjolfsson, Hitt, & Kim, 2011; McAfee, 2002). 

Consequently, Big Data impacts how accounting information is collected, stored and analyzed. In the 

same vein, it is likely to influence managerial accounting and control. Managerial accounting deals with 

the use of information generated from accounting records to help managers carry out their duties 

(Donald et al., 2015). And a significant task for management accountants is to create systems that align 

organizational goals with the behavior of managers and employees. These behavior-regulating devices 

are known as management control systems (MCSs) (Malmi and Brown 2008).  
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Literature indicated that MCSs are defined as “the process by which managers ensure that resources are 

deployed effectively and efficiently in the accomplishment of the organization's objectives” (Anthony, 

Dearden and Govindarajan, 1992, p.155). Thus, MCSs are used to ensure that employees act in the best 

interest of their organization rather than opportunistically. Merchant and Van der Stede (2007) described 

the goal of MCSs as to ensure that individual members perform in a way consistent with the 

organizational objectives. MCSs are vital for achieving organizational goals.  

Literature also discusses MCSs from different perspectives using various theories.  One of them is the 

contingency-based approach. Contingency refers to that something is true only under specified 

conditions (Chenhall, 2003). Thus, contingency theory assumes that “there is no one universally 

accepted management control system that applies to all situations in any organization.However, it 

indicates that managers involved in designing, implementing and using MCSs must consider many 

contextual factors that individually or collectively affect either the costs or the effectiveness of the 

various MCSs “(Merchant and Van der Stede, 2007). Another perspective of studying MCSs is based 

on agency theory, which considers the role of incentive mechanisms to gain from employees or agents’ 

commitment to organizational goals that are prescribed by principals (Chenhall, 2003). The assumption 

is that agents are self-serving and opportunistic (Baiman, 1982, 1990). Other literature described MCSs 

based on the distinction between coercive and enabling forms of control (Adler & Borys, 1996; Ahrens 

& Chapman, 2004).  On the one hand, a coercive form of control refers to the typical top-down control 

approach that underlines centralization and preplanning. On the contrary, enabling control aims to put 

employees in a position to deal directly with the necessary contingencies in their work. 

Despite the potential benefits of Big Data, there are several challenges that organizations should deal 

with to be a Big Data empowered organization (McAfee and Brynjolfsson (2012). Among the 

challenges; technological, legal, security, cost, managerial, data collection, organization culture agility, 

data processing and analysis are some of them (Goes, 2014; Quattrone & Hopper, 2005).  

The cause of these challenges could be many and different from a challenge to challenge. For instance, 

the technological challenge could be created due to lack of IT infrastructure, IT experts and legal 

requirements. Thus, because of the many challenges that come along with the implementation of Big 

Data, many companies are still struggling to implement this new information technology (Zhou et al., 

2016). However, literature also indicated that, although the challenges and struggles of this new 

information technology are visible, its effect on management control systems are not clearly visible. 

This might be because the technology is new and there are not many research’s conducted on this topic 

before (Frizzo-Barker et al., 2016).  

The impact of Big Data on MCSs has not received that much attention. As a result, a thorough study 

and empirical evidence area necessity to develop an insight in this area. Therefore, this study aims to 

examine the effects of Big Data on organization’s MCSs.  
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1.2 Research Question 

It is important to have a clear objective as to why this research should be carried out. Based on the 

research problem definition given above, the goal of this research is given as to offer empirical 

evidence regarding the influence of Big Data and analytics on management control systems. 

This study aims to answer the central question of this research by answering several sub-questions first. 

By acknowledging that the objective mentioned in the research objective part of this thesis as the 

expected output of this research, it is important to answer the research question to achieve the targeted 

output in the end. The central question of this research is constructed as follows:  

“What is the influence of Big Data and analytics on management control systems?” 

1.3 Contribution of the study 

This study is aimed to be of scientific and have practical relevance. Even though data is becoming the 

new form of capital and source of competitive advantage, the concept of Big Data and analytics is yet a 

newly emerging and challenging concept for many to grasp. Finding prior researches is thus not easy 

because hardly any empirical studies have been conducted on this topic. Existing literature on the subject 

is in the mainly aimed at theorizing the concept and analyzing some of the different analytical methods 

and tools which can be applied to Big Data, as well as identifying opportunities and challenges that 

emerge simultaneous Big Data application (Frizzo-Barker et al., 2016).  

For that reason, this research aims to provide empirical evidence and understanding into how Big Data 

and analytics may influence MCSs within organizations. By doing so, this study contributes to the 

literature in the areas of Big Data and management control systems. Furthermore, from a practical 

perspective, the relevance of this research is to provide some applied insights to decision makers vis-à-

vis the control challenges that may be expected and the types of controls these require if an organization 

decides to implement Big Data and analytics information technology. 
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1.4 Structure of the Thesis 

 

The remaining parts of this thesis are structured as follows. In chapter two different information sources 

are consulted from prominent authors, to create a sound interdisciplinary theoretical basis to base the 

research on. In this chapter, the concepts of Big Data and analytics are defined, features, benefits, and 

challenges of Big Data are discussed, and the concepts of Information Technology and Management 

Controls Systems are delineated from different theoretical perspectives.  

After discussing these concepts, knowledge gaps in the existing literature about Big Data and its 

expected influence on management control system are outlined.  

In chapter three, explanation and justification of the research methodology used in carrying out this 

research is provided.  

Chapter four commences with analyzing and discussing the findings of the study. Also, in this section 

how the data is collected and from whom is discussed.  

Lastly, chapter five is devoted to the conclusion and answering the central question of the research. 

Also, the conclusion provides directions and suggestions for future studies. 
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Chapter 2. Literature review 

 

In this part of the study, the aim is to define and describe different concepts in the existing literature and 

provide insights into relevant existing studies in the fields of Information Technology, Management 

Control Systems, and Big Data. This chapter discusses the theoretical basis for this study. 

First, paragraph 2.1 provides a working definition of Information Technology (IT). Claiming to study 

Big Data in its entirety requires a broad view of Information Technology. The Theory of Management 

Control and Systems (MCSs) plays a central role in this research and is introduced next in paragraph 

2.2. The general arguments of the theory, as well as the claims it makes regarding management control 

systems effectiveness, are discussed. Paragraph 2.3 commences with the definition of Big Data and its 

features, benefits, and challenges. Finally, paragraph 2.6 ends this chapter with concluding remarks and 

some thoughts on gaps in existing literature, to show in which areas existing studies can be extended. 

Eventually, this aid to show the added value of this study and how the different concepts are used 

 

2.1. Information Technology   

 

Information Technology has become omnipresent and is changing every aspect of how people live their 

lives. It also has become an integral part of modern organizations and changed the way many business 

processes and organizations operate (Kohli & Grover, 2008). Today, IT is universally regarded as an 

essential tool in enhancing the competitiveness of firm’s performance, lives of society and economy of 

a country. Therefore, there is a consensus that IT has a significant effect on the productivity of firms 

(Oliveira and Martins, 2009).  

In fact, over recent decades, IT has advanced at a swift pace, and what once was hard to imagine is now 

a part of our everyday lives. Among others, Online shopping, digital marketing, social networking, 

digital communication and cloud computing, etc. are some examples of change which came through the 

advancement of IT. According to Chen et al. (2012), the use and potential of IT applications have 

advanced dramatically. These advancement benefits organizations by allowing them to work more 

efficiently and to maximize productivity. Faster communication, electronic storage and the protection 

of records are some of the advantages that IT and its applications can provide to organizations (Shao & 

Lin, 2016). Today, because of the advancement of IT and its applications, it is possible for organizations 

to improve their existing operating ways and the different systems they put in place (Shaikh & 

Karjaluoto, 2015).  And this advancement in the IT spear is caused by many factors and according to 

Demirkan & Delen, (2013), the internet is one of the main factors.   
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The Internet reduced geographical distances and led to faster communication and created a common 

place of information where users can directly upload, download and publish ideas to large audiences. 

Consequently, the amount of data generated everyday exploded at unimaginable extent.  

According to the report from Cisco, mobile data traffic increased 4000 times over the past decade and 

rose four billion times over the past 15 years. It is not only the data volume explodes, but the rate of data 

transfer also grew faster and faster, as well as the proportion of unstructured data became bigger and 

bigger. Today, there is a large-scale and various forms of data around organizations internal and external 

environment. Thus, it is crucial for organizations to store this data correctly to get historical references 

and establish a depth of data from which various insights and trends are extracted. To make a good use 

of the available data organization are investing in different forms of information technologies and 

applications. Handling a huge number of small individual files, it requires a highly scalable processing 

platform, technological know-how, and different technological infrastructures (Chun, 2015). Thus, 

technological advancement and availability of data requirements and influences the types of information 

systems that organizations use. To tap the benefits of technological advancements, firms have been 

investing in different sorts of information system technologies. Among these IT systems, ERP systems 

and various kinds of information databases are some of them (Dull, Gelinas, & Wheeler, 2012). In fact, 

Kapur and Kumar (2016) stated that in today’s competitive business environment the success of every 

organization depends on certain factors. Some of which are accurate analysis, choosing the right 

technology and the future vision. Organizations those that do invest in information technologies and 

choose the path of innovation increases their market share, financial figures, and overall 

competitiveness. As a result, to exploit this opportunity, firms are investing in various IT technologies, 

and in return, the technological advancement in the field of IT has changed the way organizations operate 

and control their operations (Teittinen et al., 2013).  

According to the contingency approach to management control, the most appropriate control system for 

an organization depends on certain contingent variables that are “the system must be matched with 

circumstances” (Otley, 1987: p. 8-9). In other words, when IT development changes the way 

organizations operate than the controlling systems also should change. Among others, Enterprise 

Resource Planning (ERP) and Big Data are the recent developments in information technology and 

applications (Shao & Lin, 2016). The implication of implementing ERP shows how technology 

transforms a business from labor to a machine-intensive process and may improve organizational 

control. In the same vein, based on contingency approach of management control theory, Big Data may 

also have an impact on organizational or management control systems that organizations put in place. 

Thus, to be a Big Data enabled organization, organizational change is inevitable. In fact, change is 

sometimes perceived as an opportunity for business growth and sometimes as a necessary evil to survive 

(Hassan et al., 2015).  
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Leavitt’s (1985) in his model of organizational change he categorized organization into four variables 

(see fig 1), technology, people, task and structure, and considered that there is a performativity 

relationship between these four variables. Which means that these four variables interact with each other, 

and if there is a certain variable change, other one or more variables, including itself, would change as 

well (Leavitt, 1985).  

Scott et al. (1983), even further extended Leavitt’s model and added environment variable into the 

model, and argued that environment also interacts and is interdependent with the other four variables, 

so did Lyytinen et al. (2008) and Mandt et al (2010). Although it is enough to categorize organization 

into the above listed four variables or dimensions in the context of Big Data, factors outside of 

organizations, such as public policies, economy and environment of industry, also influence them, which 

cannot be ignored. 

 

Figure 1 Organization categorization 

Leavitt’s model of organizational change              Scott et al model of organizational change  

 

Drawing from the above-discussed theories, Big Data technologies may affect MCSs of organizations, 

and it could also be affected by other factors in the organization and outside the organization. 

2.2 Management control  

 

The definition of a MCS 

Over the years, the definition of a management control has been diverse and evolved to a very broad 

concept. Today, it does not only refer to a decision support mechanisms but also social controls, 

information about product processes, markets, customers, competitors, etc. Therefore, in existing 

literature, several definitions and descriptions of management control exist. In fact, some of which 

contain overlaps, while others are different from each other.   

According to Anthony (1965), management control is a process by which managers ensure that 

resources are obtained and used effectively and efficiently to accomplish the organization’s objectives. 

Merchant and Van der Stede (2007) defines management control systems broadly to include everything 

managers do to help ensure their organization’s strategies and plans are carried out or, if conditions 

warrant, that they are modified. Simons (1995) outlines management control systems as the formal, 

information-based routines and procedures managers use to maintain or alter patterns in organizational 

activities. 
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 Also, Flamholtz defines management control as “a set of mechanisms which are designed to increase 

the probability that people will behave in ways that lead to the attainment of organizational objectives” 

(Flamholtz et al., 1985 p.5). Similarly, Libby et al. (2003) also define management control as a system 

that provides the information needed by business owners and senior managers in making decisions about 

new investments, leasing, purchasing, advertisement and promotion expenses, and other activities.  

Thus, management control systems “can be seen as a collection or set of controls and control systems” 

(Malmi & Brown, 2008, p. 287). Management control’s main purpose is to ensure that individual 

members/employees behave in a manner consistent with the organizational objectives (Merchant and 

Van der Stede, 2012). Hence, using management control systems allows managers to deploy the 

resources effectively and efficiently in achieving the strategic organizational objectives (Anthony & 

Govindarajan, 2007). “Management control problems can lead to large financial losses, reputation 

damage, and possibly even to organizational failure…to have a high probability of success, 

organizations’ must maintain good management control…organizations.’ that have not achieved good 

control, either because they have not implemented an MCSs or because they have not implemented one 

well, are likely to face severe repercussions…” (Merchant & Van der Stede 2007 p.133).  Simons (1995) 

also, argued that the crucial issue regarding MCSs is not the type of controls identified and put in place 

in organizations rather how they are used. The ways organization use MCSs may, in fact, be the key 

factor that differentiates between organizational performance across organizations that design and 

implement MCSs.  

In this thesis management control refers to formal and informal systems that organization put in place 

to prevent employees display an opportunistic behavior, which is a behavior that is not in line with 

organizations goals, or a motivation mechanism used to motivate employees to up their performances 

to achieve the organization’s goals.  Therefore, MCSs are expected to influence the behavior of 

employees. In the same vein, the development of new information technologies is projected to influence 

organizations and requires them to assess their strategy, structure, business processes and consequently 

their management control systems, to adapt to a more challenging environment, characterized by 

constant change. Thus, it is expected that Big Data influence MCSs of an organization. Away from the 

definitions, literature discussed MCSs from different perspectives using various theories.  One of them 

is a contingency-based approach. Contingency means that something is true only under specified 

conditions (Chenhall, 2003).  

Contingency theory deduces that, “there is no one universally accepted best management control system 

that applies to all situations in any organization, rather, managers involved in designing, implementing 

and using MCSs must consider many contextual factors that individually or collectively affect either the 

costs or the effectiveness of the various MCSs” (Merchant and Van der Stede, 2007 p. 111).  
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Another perspective of MCSs is based on agency theory, which considers the role of incentive 

mechanisms to gain from employees or agents commitment to organizational goals that are prescribed 

by principals (Chenhall, 2003). The assumption is that agents are self-serving and opportunistic 

(Baiman, 1982, 1990).  Hence, MCSs helps to align employees’ behaviors to organizational goals and 

protect the organization from their opportunistic behavior.  

Furthermore, different forms of management controls are distinguished in literature.   According to 

Adler and Borys (1996), coercive and enabling formalization can be detached based on three aspects; 

features, design process and implementation process.  

Firstly, enabling approaches are different than coercive approaches based on four design principles: 

repair, internal transparency, global transparency, and flexibility (Adler and Borys, 1996). Secondly, 

employees should be involved in the design process of formalization or not distinguishes these two 

control forms. Lastly, in enabling control, implementation is adapted to local circumstances but not in 

coercive controls. For example, the technology could adapt to the organization or vice versa. Wouters 

and Wilderom, (2008) also argued that the way in which the control systems development process 

executed influences how employees perceive the control system. The same control system may be 

enabling to some employees but coercive to other employees at the same time. Information technology 

creates visibility that allows some to act, even at a distance. However, it is also this visibility that makes 

some employees feel coerced into having to share vital information while others feel enabled because 

of having gained access to that key information. Thus, whether the enactment of management control is 

considered as enabling or coercive is based on the interactions and hierarchical accountability of the 

various employees involved. This indicate that organizations possibly influence how and when new 

technologies such as Big Data can develop in organizations and vice versa. Furthermore, Malmi and 

Brown (2008), categorized management controls into five categories or mechanisms; cultural controls, 

planning controls, cybernetic controls, reward and compensation and administrative controls. Malmi 

and Brown (2008) constructed a framework with these five components (figure 2). Malmi and Brown 

(2008) placed cultural controls (e.g., clans, values and symbols) at the top of the framework because of 

the stability of the control mechanism and the influences it has on the other control mechanisms. As 

depicted in the framework, on the middle row of the framework the control mechanisms planning 

controls, cybernetic controls and reward and compensation are placed. Planning controls include 

defining organizational goals and the measures/actions to achieve these goals. According to Malmi and 

Brown (2008), cybernetic controls are measurement systems of input and output. Reward and 

compensation include the relationship between employees and their performance.  
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At the bottom row of the framework are administrative controls, which create the structure and policies 

and procedures in which planning controls, cybernetic controls, and rewards and compensation are 

practiced.

 

Figure 2 Control categories 

 

Therefore, the different MCSs implemented in the organization has different impacts on the 

performance, morale, and achievement of organizational goals. In the same vein, it is expected that the 

form of MCSs in organizations placed in an organization affects the potential and the extent of Big Data 

implementation in an organization and Big Data also influences the types of MCSs used by 

organizations.  

 

2.3 Big Data  

2.3.1 Introduction 

Data is the brick upon which any organization blossoms. Big Data and analytics provides many 

advantages. It helps to create various types of values; creates transparency (Smith et al., Tankard, 

Wagner,2012), enables experimentation to discover needs, expose variation , and improve performance 

(Allen et al., Anderson and Blanke, Ann Keller et al.,2012), segmenting populations to customize actions 

(Fisher et al.,2012; Boyd and Crawford,2012), replacing/supporting human decision making with 

automated algorithms (Daven port et al., 2012; Demirkan and Delen, 2013; Fisher et al., 2012; Gehrke, 

2012;Griffin, 2012) and innovating new business models , products, and services (Bughin Boyd and 

Crawford, 2012; McAfee and Brynjolfsson,2012; Hsinchun et al.,2012;Demirkan and Delen,2013).  

Therefore, along with the rapid development of information technologies, such as cloud computing, 

mobile internet and internet of things, and the promotion of IT application, today, all kinds of data are 

generated and accumulated swiftly in various ways (Zhao & Yang, 2017). And the growth in data storage 

capabilities and data collection methods, lead to a large amount of data to be collected and easily 

available, from a variety of sources for various sorts of analysis(Zhou et al., 2016). 
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Hence, organizations are presented with both opportunities and unprecedented challenges with relation 

to the available data.   

In the world where there is no data storage capability; a place where every detail about an individual or 

organization, business processes or transactions, or every aspect which can be documented is lost 

straight after use, organizations cannot perform data analysis to get new insights and understandings or 

to make any predictions. However, today, by attributable to new data storage and analysis technologies 

all sorts of data can be stored and values can be extracted from the easily available data. Big Data and 

analytics is one of the new technologies in Information Technology for this purpose (McAfee & 

Brynjolfsson, 2012). In fact, the emergence of Big Data has a potential to influence a firm. According 

to Frizzo-Barker et al., (2016), it has a potential to change the thinking of companies about data 

infrastructure, business intelligence and analytics and information strategy (McAfee & Brynjolfsson, 

2012). From the decision maker’s perspective, the significance of Big Data lies in its ability to provide 

information and knowledge of value, upon which to base decisions. It allows decision makers to 

capitalize on the resulting opportunities from the wealth of historical and real-time data generated 

through supply chains, production processes, customer behaviors, etc. (Frankel and Reid,2008). 

 It supports organizations to extract values from the stored data, which can improve the decision making 

and therewith the performance of the organization(McAfee & Brynjolfsson, 2012). Moreover, 

organizations are currently used to analyzing internal data, such as sales, shipments, and inventory, etc., 

However, the need to analyze external data, such as customer markets and supply chains, has arisen, and 

the use of Big Data can provide cumulative value and knowledge.  

In effect, with the increasing sizes and types of unstructured and structured data on hand, it becomes 

necessary to make more informed decisions based on drawing meaningful inferences from the data 

(Manyika et al.,.2011). This indicates that Big Data can influence the whole processes of supply chain 

and accounting and control processes of an organization. Therefore, the rest of this section focuses on 

the concept of Big Data and the influence it has on management control systems of an organization. It 

explores what Big Data is, its link with decision making and the challenges of Big Data and how this is 

connected to management control systems of an organization. 

2.3.2 Definitions and features of Big Data  

 

At this moment, Big Data is a concept that is leading the world and taking it by storm. A concept can 

have various interpretations, thus, although it has received wide attention in recent years, there is no 

specific definition about it (Hartmann et al., 2014). Some researchers define Big Data as it is data, which 

has certain characteristics and others consider it as a technology.  Frizzo-Barker et al., (2016) describe 

Big Data as huge sets of data that are impossible to analyze by hand or through traditional methods, 

such as a spreadsheet. Schroeck et al. (2012) treat it as a technique that contains complex analysis tools, 

and enterprises would find as well as access to data and then analyse it rapidly to dig up its value by 

using them.  
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However, Big Data has no longer be limited in the field of technology. A significant portion of scholars 

thinks that it is a data asset of organizations, which implies lots of value can be generated by using it 

(Hartmann et al., 2014, Demirkan and Delen, 2013).  

The popular definition of Big Data is that it is an information asset whose volume is large, velocity is 

high, and formats are various (Gartner, 2013). It is the “3V” characteristic of Big Data, volume, velocity, 

and variety, which can be derived from this definition.  

In that, volume refers to a lot of records and information. The size of existing data is growing constantly 

at an accelerating rate. It is estimated to grow to 40 zettabytes (1021) by the year 2020, representing 

more data (Ragupathi & Ragupathi, 2014). Velocity refers to the speed that data is generated and 

timeliness, so it must be analyzed in time. Current sources of data from social and mobile applications 

leave previous methods of batch data processing non-viable. The data is now streamed into the servers 

in real time, continuously providing useful information with minimum delays. Variety refers to its 

various forms; it can be classified into structured, unstructured and semi-structured data (Hartmann et 

al., 2014). But, some scholars argued that it is not the amount of data, and the speed of generating the 

data is important. It is the type of data and what organizations do with the data that matters.  

Thus, they revised the definition of Big Data into four “4V” by adding, veracity to the definition of Big 

Data. Which asserts that the quality of captured data can vary greatly, affecting accurate analysis or 

trustworthiness of the data (IDC, Oracle, Forrester, 2012). Furthermore, White (2012) revised the 

definition of Big Data by adding value to the definition of Big Data. According to White (2012), it is all 

well and good having access to Big Data but unless it can be turned into value it is useless. Accordingly, 

he argues that 'value' is the most important “V” of Big Data definition. Currently, the application value 

of Big Data has covered most fields, including education, communication, healthcare, manufacturing 

industry, financial industry, government, public utilities and so on (Goes, 2014). It is fundamentally 

changing the way businesses compete and operate. Organizations that invest in and successfully derive 

value from their data will have a distinct advantage over their competitors; a performance gap that will 

continue to grow as more relevant data is generated, emerging technologies and digital channels offer 

better acquisition and delivery mechanisms, and the technologies that enable faster, easier data analysis 

continue to develop (EY, 2014). However, because Big Data  has datasets that have sizes that go beyond 

the abilities of traditional and common software tools in organizations to capture, store, manage, and 

process the data (Bharadwaj, El Sawy, 2013; Chang et al., 2014), it “requires advanced and unique data 

storage, management, analysis, and visualization technologies” Chen et al. (2012) (p.1166). Gantz and 

Reinsel, (2011) indicated that various Big Data technologies exist, new generation technologies and 

architectures which were designed to extract value from multivariate high volume data sets efficiently 

by providing high speed capturing, discovering and analysing. Thus, organizations that want to extract 

value from the mountains of data generated internally and externally need to invest in this types of 

innovations. According to Bharadwaj et al. (2013), this investment is two sorts of investment.  
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On the one hand, the investment is investments on capabilities to process the increased amounts of data 

and on the other hand, investments are required to make the processes, systems, and structures of the 

organization more agile to the requirements of this technology.    

However, while there is no doubt that the Big Data revolution has created substantial benefits for 

businesses and consumers alike, there are matching risks that go along with using Big Data. The need 

to secure sensitive data, to protect private information and to manage data quality, exists whether data 

sets are big or small. Also, the specific properties of Big Data (volume, variety, velocity, veracity, and 

value) create new types of risks that necessitate a broad scheme to enable a company to utilize Big Data 

while avoiding the downsides. These risks could be related to governance, management, architecture, 

usage, quality, security, and privacy.  

 

2.3.3 Big Data and its importance 

 

As the volume of data keeps to exponentially grow, and organizations have historically turned to 

significant amounts of data and analytics to inform strategy and decision making. Big Data technologies 

provide the possibility to store and analyze huge amounts of data faster and extract previously unseen 

patterns, sentiments, and customer intelligence. Therefore, organizations throughout the different 

sectors are becoming more interested in how to manage and analyze Big Data. In effect, in today fast-

changing world, it is important for organizations to stay ahead of their peers and react swiftly to market 

changes, act not only on the present but also on future challenges.  Thus, Big Data is becoming an 

increasingly important asset for decision makers to make a quality decision. Raghunathan (1999) defines 

a quality decision as the accuracy and correctness of decisions. Decision quality may advance or degrade 

when information quality and processing changes (Raghunathan, 1999). Thus, Big Data by analyzing 

large volumes of highly in depth data from various sources such as scanners, mobile phones, loyalty 

cards, the web, and social media platforms provide the opportunity to deliver significant benefits to 

organizations. Therefore, according to Frizzo-Barker et al., (2016) one of the most powerful benefits of 

Big Data is simply its ability to make greater availability, visibility, and transparency of information for 

decision makers. Big Data and analytics provides managers with the ability to measure and hence know, 

radically more about their businesses, market, customers and so on and directly translate that knowledge 

into improved decision making and performance(Frankel and Reid, 2008). Therefore, by using Big Data 

and analytics technology, management of firms can give answer about, time & cost reductions, 

customized & optimized market offerings & new product development, strategy development & smart 

decision making, etc., Hence, it has the potential to revolutionize management and management controls 

(Frankel and Reid, 2008). In sum, as data becomes larger, more complex, and more inexplicable, the 

limited mental capacities of humans poses difficulties in translating and interpreting an unknown 

environment (Sammut & Sartawi, 2012).  
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But, Big Data and analytics enables managers to store mountains of data and extract insights that enable 

them to decide based on data rather than intuition or experience. 

 

2.3.4 Challenges of Big Data   

 

While the benefits of Big Data are factual and substantial, there remain an excess of challenges that must 

be addressed to fully realize the potential of Big Data. Even though there is a hype about Big Data and 

its opportunity, one of the reasons why Big Data is so underutilized is because data and data technologies 

also present many challenges. Together with the benefits they produce, Big Data technologies introduce 

new challenges and problems to overcome.  

Some of these challenges are a function of the characteristics of Big Data, some, by its existing analysis 

methods and models, and some, through the limitations of current data processing system (Jin, Wah, 

Cheng, & Wang, 2015).  

To reap the whole benefits of Big Data and analytics and to become a fully Big Data empowered 

organization, organizations should overcome these challenges and problems (Frizzo-Barker et al., 2016).  

Prior studies have paid attention to the problems of understanding the notion of Big Data  (Hargittai, 

2015),  deciding what data should be generated and collected (Crawford, 2013), securing privacy  of the 

collected data (Lazer et al., 2009) and  various ethical issues relevant to mining such data (Boyd & 

Crawford, 2012). According Wang & Wiebe, (2014) one the biggest problems regarding Big Data is the 

infrastructure's high costs. Moreover, to filter through data so that that treasured information can be 

created, human analysis is often required. However, while the computing technologies required to 

facilitate these data are keeping pace, the human expertise and talents business leaders require to 

leverage Big Data are lagging, this proves to be another big challenge. 

 Akerkar and Zicari (2014), argued that based on the life cycle of data the broad challenges of Big Data 

can be grouped into three main categories; data, process, and management challenges. Frizzo-Barker et 

al. (2016), also categorized the challenges of Big Data as technological and managerial challenges. In 

fact, the data and process challenges identified by Akerkar and Zicari (2014), are classified as a 

technological challenge by Barker et al. (2016).  This indicates that the most scholars agree on the fact 

that the challenges of Big Data are mainly, technological and managerial. 
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Figure 3 Data life cycle          Source (U. Sivarajah et al., 2017) 

2.3.4.1 Data challenges 

Literature echoed that the biggest challenge of Big Data is on how to take advantage of the 

unprecedented scale of available data. To reap the whole benefits of Big Data, data should be collected, 

stored, managed and analyzed in a better way than the traditional manner.  Drawing from the features 

of Big Data, the biggest challenges of Big Data are related to the characteristics of data itself. Diverse 

researchers have distinct understandings towards the data characteristics, some say 3Vs (volume, 

velocity, and variety) of data (e.g., Shah, Rabhi, & Ray, 2015), others reported 4Vs (volume, velocity, 

variety, and variability) of data (e.g. Liao, Yin, Huang, & Sheng, 2014) and 5Vs (volume, velocity, 

variety, veracity, variability, and value) of data (Gondomar & Haier, 2015)Firstly, the volume of data 

and the speed at which the volume of data grows every year, with new sources of data that are emerging 

is exploding, and this leads to capacity issues for data storage, data processing and data exchange (Zicari 

2012; Zhou et al., 2016). Thus, the nature of data being large scale represents a challenge because to 

store and analyze a big volume of data calls for a lot of resources. Similarly, Barnaghi et al. (2013) 

enforced this argument by stating that the heterogeneity, ubiquity, and dynamic nature of the different 

data generation resources and devices, and the enormous scale of data itself, make determining, 

retrieving, processing, integrating, and inferring the physical world data a challenging task. Hence, for 

organizations with traditional information technology infrastructure besides data volume, the diversity 

of types, sources, and formats of data poses a challenge. As a result, investments in new data 

technologies is a necessity to have the possibility of collecting data from various sources in a different 

format, store and analyze the collected data and extract insights. Also, this requires for data scientists 

and programmers competent in Big Data applications, as well as the integration of new technical tools 

required to collect, store, analyses and use Big Data (Dobre & Xhafa, 2014).   
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Therefore, to reap the full benefits of Big Data, it is important to have an IT infrastructure which can 

fully provide the opportunities and requirements for the use of Big Data. Simply put, the nature of data 

requires organizations to have a suitable IT infrastructure and organizational agility that makes it 

possible to go along with data and Big Data technologies.  

Secondly, diverse and dissimilar forms (variety) of data itself is the other challenge of Big Data. Data is 

captured in diverse forms and from diverse sources (Chen, Chiang & Storey, 2012; Chen et al., 2013). 

Labrinidis & Jagadish, (2012), argued that the various forms and quality of data leads to heterogeneity 

of data. While heterogeneity of collected data has its benefits, it also makes the task of comprehending 

and managing data difficult. 

Thirdly, according to Akerkar and Zicari (2014) veracity refer to as coping with the biases, doubts, 

imprecision, fabrications, messiness and misplaced evidence in the data. Veracity feature of data 

measures the accuracy and trustworthiness of data and its potential use for analysis (Vasarhelyi, Kogan, 

& Tuttle, 2015). Thus, the need to deal with inaccurate and ambiguous data is another challenge of Big 

Data. This challenge can be addressed using tools and analytics developed for management and mining 

of unreliable data (Gandomi & Haider, 2015). 

Fourthly, the challenge of velocity is related to the high speed of data inflow with various structures and 

the need for real-time analytics and evidence-based planning (Shao, 2014). Finally, variability (data 

whose meaning is constantly changing) poses a challenge. According to Zhang, Hu et al., (2015) to 

perform proper analyses and extract value from the mountains of data, data algorithms need to be able 

to understand the context and can decrypt the exact meaning of a word in that context. However, this is 

not as easy as it seems. Therefore, this is one of the challenges that come along with Big Data. 

Moreover, extracting value from the enormous amounts of structured and unstructured data is the other 

challenge of Big Data. Storing Big Data is very complex. Regardless of the number benefits that Big 

Data has, organizations are still faced with challenges of storing, managing and predominantly 

extracting value from the data in a cost-effective manner (Abawajy, 2015).  

2.3.4.2 Process challenges 

 

Literature echoed that the biggest challenge of Big Data is on how to take advantage of the 

unprecedented scale of available data. To reap the whole benefits of Big Data, data should be collected, 

stored, managed and analyzed in a better way than the traditional manner.  Drawing from the features 

of Big Data, the biggest challenges of Big Data are related to the characteristics of data itself. Diverse 

researchers have distinct understandings towards the data characteristics, some say 3Vs (volume, 

velocity, and variety) of data (e.g., Shah, Rabhi, & Ray, 2015), others reported 4Vs (volume, velocity, 

variety, and variability) of data (e.g. Liao, Yin, Huang, & Sheng, 2014) and 5Vs (volume, velocity, 

variety, veracity, variability, and value) of data (Gondomar & Haier, 2015) 
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Firstly, the volume of data and the speed at which the volume of data grows every year, with new sources 

of data that are emerging is exploding, and this leads to capacity issues for data storage, data processing 

and data exchange (Zicari 2012; Zhou et al., 2016). Thus, the nature of data being large scale represents 

a challenge because to store and analyze a big volume of data calls for a lot of resources. Similarly, 

Barnaghi et al. (2013) enforced this argument by stating that the heterogeneity, ubiquity, and dynamic 

nature of the different data generation resources and devices, and the enormous scale of data itself, make 

determining, retrieving, processing, integrating, and inferring the physical world data a challenging task. 

Hence, for organizations with traditional information technology infrastructure besides data volume, the 

diversity of types, sources, and formats of data poses a challenge. As a result, investments in new data 

technologies is a necessity to have the possibility of collecting data from various sources in a different 

format, store and analyze the collected data and extract insights.  

Also, this requires for data scientists and programmers competent in Big Data applications, as well as 

the integration of new technical tools required to collect, store, analyses and use Big Data (Dobre & 

Xhafa, 2014).   

Therefore, to reap the full benefits of Big Data, it is important to have an IT infrastructure which can 

fully provide the opportunities and requirements for the use of Big Data. Simply put, the nature of data 

requires organizations to have a suitable IT infrastructure and organizational agility that makes it 

possible to go along with data and Big Data technologies.  

Secondly, diverse and dissimilar forms (variety) of data itself is the other challenge of Big Data. Data is 

captured in diverse forms and from diverse sources (Chen, Chiang & Storey, 2012; Chen et al., 2013). 

Labrinidis & Jagadish, (2012), argued that the various forms and quality of data leads to heterogeneity 

of data. While heterogeneity of collected data has its benefits, it also makes the task of comprehending 

and managing data difficult. 

Thirdly, according to Akerkar and Zicari (2014) veracity refer to as coping with the biases, doubts, 

imprecision, fabrications, messiness and misplaced evidence in the data. Veracity feature of data 

measures the accuracy and trustworthiness of data and its potential use for analysis (Vasarhelyi, Kogan, 

& Tuttle, 2015). Thus, the need to deal with inaccurate and ambiguous data is another challenge of Big 

Data. This challenge can be addressed using tools and analytics developed for management and mining 

of unreliable data (Gandomi & Haider, 2015). 

Fourthly, the challenge of velocity is related to the high speed of data inflow with various structures and 

the need for real-time analytics and evidence-based planning (Shao, 2014). Finally, variability (data 

whose meaning is constantly changing) poses a challenge. According to Zhang, Hu et al., (2015) to 

perform proper analyses and extract value from the mountains of data, data algorithms need to be able 

to understand the context and can decrypt the exact meaning of a word in that context. However, this is 

not as easy as it seems. Therefore, this is one of the challenges that come along with Big Data. 
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Moreover, extracting value from the enormous amounts of structured and unstructured data is the other 

challenge of Big Data. Storing Big Data is very complex. Regardless of the number benefits that Big 

Data has, organizations are still faced with challenges of storing, managing and predominantly 

extracting value from the data in a cost-effective manner (Abawajy, 2015).  

 

2.3.5 Expectations  

In this study, based on the various literature discussed in the previous part of this study, the following 

expectations are drawn.  

Firstly, in the existing literature, there are a lot of promises that come along with the implementation/ 

adoption of Big Data by organizations. However, the realization of these promises is based on the 

fulfilments of some conditions.  

Firstly, although, data boom presents an enormous opportunity to find new efficiencies and detect 

previously unseen patterns, Big Data analytics cannot exist in a vacuum. To be a Big Data empowered 

organization and realize its benefits, organization’s data storage and networking capacity, servers and 

analysis tools should be up to the task. In other words, the extent that the organizations invest and 

implement Big Data technologies in the organizations determines the level of benefits that the 

organization generates from this technology. Therefore, an organization can only realize the full benefits 

of Big Data by establishing Big Data driven organizational culture and capabilities (McAfee and 

Brynjolfsson, 2012). Literature indicated that the chain is only as strong as its weakest link; if storage 

and networking are in place, but the processing power is not there or vice versa, Big Data technologies 

will not be able to function properly. So, facilitate and reap the promises of Big Data technologies, 

organizations need to put in place a technological and organizational infrastructure to capable of doing 

just that.  However, many organizations do not have these capabilities and therefore, the expectation is 

that most organizations lack the capability, culture, and human resource that have the right skills 

including analytical, technical, governance skills and this leads to a difficulty in implementing and 

realizing the benefits of Big Data.  
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Secondly, the impact of Big Data on management control systems of the organization is expected to be 

level with the level of Big Data implemented in the organization.  

The level of Big Data technologies implemented in the organization determines to what extent the MCSs 

are affected by it.  Literature indicated that because of data and data technologies, organizations’ culture, 

structure, and various infrastructure might change. In the same vein, the implementation of Big Data 

technologies in the organization under study is expected to influence the control systems of the 

organizations.  Therefore, it is also expected that Big Data influences the MCSs of an organization. 

Literature depicted that to reap the full benefits of Big Data, organizations should perform business 

process re-engineering and invest in various infrastructures.  Therefore, the level of changes in these 

various processes because of Big Data determines the extent that Big Data influences  the various 

processes in an organization including, MCSs of the organization.  

Thirdly, it is expected that the type of MCSs put in place by the organizations depends whether the 

organization is Big Data enabled or not. Literature argues that using a more enabling form of controls 

allows organizations to realize the promise of Big Data better. To implement Big Data, change in the 

way the organization operates and control is inevitable.  

Because of its design nature (flexibility, transparency and repairing possibilities), enabling form of 

control allows employees to participate and contribute in the design and implementation process of Big 

Data in the organization. Thus, it is expected that the more the organizations become Big Data 

empowered company, the more it prefers to use an enabling form of control.  

Moreover, literature indicated that among the benefits of Big Data, one is, its ability to support 

organization to be efficient and to perform to maximization.  Therefore, it is expected that Big Data 

helps organizations to be efficient and perform to maximization.  

Furthermore, literature stated that in today’s competitive business environment customer expectations 

are at an all-time high and competition is always increasing. Organizations are under constant pressure 

to increase efficiency and improve results. Many organizations use Big Data as a new way of 

outperforming peers. Therefore, it is expected that Big Data empowered organization has a competitive 

advantage than those are not.  In other words, it is expected that Big Data technologies make a difference 

between organizations.  

 

 

 

 

 

 
 

 

 

 



26 

 

2.4 Conclusion  
 

Big Data is revolutionizing the way organizations operates. It leads to more volume and a higher variety, 

velocity, and veracity of data. However, organizations are also confronted with various obstacles.  

Although there is an urgent need for organizations to respond the unstable business environment timely, 

organizations should have various capabilities and capitals. Without overcoming the various 

infrastructure, technological and managerial challenges that come with Big Data technologies, 

organizations cannot realize its benefits.  

Thus, to be able to a Big Data enabled organization, organizational change is inevitable. This means that 

Big Data may influence organizations in many ways. It will affect the way organizations operate and 

control. As a result, it is expected that Big Data will influence the MCSs of organizations. 
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Chapter 3. Research methodology  

 

As indicated in the title, the aim of this chapter is to explain and justify the research method used in 

carrying out this research.  The methodological approach employed to answer the central question of 

this research by gathering and analysing data and drawing a conclusion is elaborated.  In more details, 

the methods of data collection, the selection of the sample, the research process and the type of data 

analysis employed are outlined. Moreover, the choice of the methodology employed is justified. 

3.1 Research Design 
 

Research methodology is a process used to collect information and data for further steps of analysis and 

drawing a conclusion. In effect, when a researcher discusses concerning research methods, he is not only 

discussing the research methods but also deliberates on the logic behind the selected methods in the 

context of this research. According to Kothari (2010), a researcher should explain why he or she is using 

a method or technique and why his not using others so that research results are capable of being 

evaluated either by the researcher himself or by others (Kothari, 2004).  

This research employs semi-structured interviews. This approach enabled the researcher to gain in-depth 

understanding and experiences of knowledgeable individuals expertly involved in Big Data area. Three 

individuals from three different organizations participated in a face to face and/or phone interviews.  

Field research method is any activity aimed at collecting primary (original or otherwise unavailable) 

data, and it is divided into two; qualitative and quantitative research methods. Qualitative research 

methods such as observation and interview are usually applied to answer the how and why questions 

related to the subject under study where the researcher has no pre-conceived ideas of what is to be found. 

The key objective of the qualitative research is to cultivate new hypothesis or to understand a 

phenomenon (Baard, 2010). On the contrary, quantitative methods are normally used when the research 

questions are already pre-established, so its objective is testing the ideas that have been proposed 

(Baarda, 2010). In this study, to answer the main research question, qualitative research method is 

chosen. According to Collis & Hussey (2003), this method is appropriate for small samples, while its 

outcomes are not measurable and quantifiable. This method allows researching without limiting the 

scope of the research and the nature of participant’s responses. Furthermore, this method suits this study 

because when it comes to Big Data literature mostly concentrated on theorization and construction of 

expectations.  However, little attention is given to provide empirical evidence regarding this expectation 

and Big Data in general. Thus, by employing this method a new insight and understanding about the 

impact that Big Data on MCSs has can be studied.  
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In contrast, desk research is a research method to collect data from secondary sources, which is defined 

as that data which has already been collected by someone else and published or defined somewhere, 

which includes: published articles, research papers, published books, prior research, relevant papers or 

journals, magazine, etc. (Kumar, 2010).  

Questions concerning reliability, validity, usefulness, and feasibility of the data gathered are associated 

with how reliable and valid the researcher's data collection methods and analysis are. Thus, it is 

imperative to choose a research strategy that makes it possible to answer the research question and 

achieve the objectives of the research in a valid manner (Saunders et al., 2009). Therefore, to answer the 

central question of this study data is mainly collected through interviews and consultation of existing 

literature.  

3.2 Research Approach 

In this study, a deductive research approach is designed. This approach begins with generalized theories 

and works towards a more specific theory.  Creswell and Plano Clark (2007) says that the deductive 

researcher “works from the ‘top down,' from theory to hypotheses to data to add to or contradict the 

theory” (p.23).  Therefore, this approach constitutes constructing of an assumption relying on the 

existing theories and developing a research plan to evaluate the assumption (Wilson, 2010). In chapter 

two of this study, some clear expectations are drawn based on the existing literature on the subject under 

study. As a result, in this study context, argumentation starts with a theory and works towards the 

construction of new expectations.  Finally, the new expectations are evaluated in comparison with the 

empirical evidence, and finally, it would be accepted or rejected (Sneider & Larner, 2009).  

3.2.1 Sample selection  

The organizations included in this study are selected by using purposive sampling technique, which 

belongs to the category of non-probability sampling techniques, sample organizations are selected by 

their knowledge and expertise of data technologies (Freedman et al., 2007). 

 

3.3 Background and summary of the organizations  

Because the goal of this study is to obtain insights concerning the influence of Big Data on management 

control systems of an organization and provide empirical evidence regarding its influence, the study 

adopted a deductive study approach. To take advantage of rich data and analysis by focusing the study 

effort and time on only a few organizations, in the context of this research, three organizations are 

purposely selected. This is because the approach is more realistic, practical, and gives more accurate 

results as to the influences of Big Data on the management control systems of these organizations. In 

fact, it was impossible to add more organizations. Thus, by conducting interviews, data is collected from 

these three companies. After verifying the reliability and validity of the data, it analyzed and utilized to 

answer the central question of the study.   
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Background summary of the companies included in this study is provided below. 

Company X  

The first company, referred to as Company X, was incorporated in 1991. During the past decades, the 

company has become a global financial institution with a strong European base, with diverse 

international activities.  Company X is a result of a merger between two companies. To date, Company 

X operates in over 40 countries to offer various services to its customers. Under its Think Forward 

strategy, Company X has accelerated its transformation to address the increasing pace of digitalization 

and disruption in the industry it operates. The success of this strategy is reflected in the growing number 

of customers who want to work with Company X and the high level of customer satisfaction. By end-

2016 total number of customers stood at almost 36 million, an increase of more than a million year-on-

year. 

In 2016, Company X and its approximately more than 52.000 employees posted a strong performance, 

resulting in a net profit of EUR 4.2 billion which is driven by robust commercial growth at resilient 

margins and declining risk costs and achieved despite increasing regulatory costs. Its total equity is 

44,146 million. Company X is vitally dependent on its IT infrastructure for the reliability and continuity 

of its operations and financial reporting. In 2016, Company X made significant efforts to improve IT 

systems and processes to increase the efficiency and effectiveness of the IT infrastructure and the 

reliability and continuity of the IT processing. In particular, there was increased management attention 

on access rights to the applications, operating systems, and databases. According to Company X, these 

are important to ensure that access and changes to applications and data are properly authorized and 

made in an appropriate manner. The company has therefore identified the effectiveness of user access 

management as part of the general IT controls a key audit matter.   

Also, Company X has been a Big Data proponent for the last five years, investing millions of dollars in 

the relevant technologies and its data strategy, and restructuring so that its business intelligence team 

(containing both the data warehouse team and analytics team) works within the customer department. 

Company X’s vision to provide its customers with the most effective solutions to help them best manage 

their financial future while creating long lasting value for all stakeholders. (Company X Annual Report, 

2016). 

Company Y  

The second company, Company Y, is a travel fare aggregator website and travel metasearch engine for 

lodging reservations of Dutch origin. The company is the planet’s number 1 accommodation site. It was 

incorporated in 1997 and merged its operations in with other similar company. The integration 

successfully helped Company Y to change its financial position from a loss of US$19 million in 2002 

to US$1.1 billion in profit in 2011.  

Since 2005, it has been owned and operated by United States-based Company. Company Y lists 

approximately 1,200,000 properties in 225 countries and books 1,200,000 room nights per day.  To date, 

Company Y operates in over 200 countries to offer various services to its customers.  
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The company believes that it is a data-driven company not opinion driven. Company Y’s marketing 

team believes in ROI-driven marketing.  

Thus, the team uses data to make decisions for identifying, testing, and capturing new sources of 

demand, in new and existing channels. And also, whether Company Y should market the product online 

or offline, wants to measure the experiment results as accurately as possible, based on data.  

The Data Science teams at Company Y focus on all aspects of the company’s business: a demand for 

product, partnership with property owners, website content, functionality of the site itself and customer 

satisfaction and loyalty. The company is inspired by the data. The main responsibility of employees in 

this company is using available data to support business decisions and improve the company’s products 

and the customer experience. As a result, the company’s tech team is focused on building a platform 

which allows seamless communication between stakeholders. The management of the company, 

therefore, believes that it is required to create the conditions to quickly make decisions, and has been 

investing in various data technologies. (Company Y Annual Report, 2016). 

Company Z 

The third company, Company Z is a professional service company and one of the Big Four auditors. 

The company was incorporated in 1891. Over the years,   Company Z changed its structure and also 

merged with other similar firms to get to the structure the company has today.  Today, Company Z is 

organized into the following three service lines; audit, advisory, and tax.  Company Z operates in over 

150 countries to offer various services to its customers. In 2016, Company Z and its approximately more 

than 189.000 employees posted a strong performance, resulting in a net profit of $25.42billion.  The 

company’s network delivered strong growth, an increase of 8.0 percent in local currency terms over the 

prior year, with growth across Audit, Tax, and Advisory. Company Z is also determined to be a data-

driven company. 

Company Z is planning investments of more than US$2.5 billion over the next three years in new 

services, technology, alliances and acquisitions, focused particularly on Audit, as well as Data & 

Analytics, Cyber Security and Digital Labor across all the company’s lines of business. The company 

aimed at expanding its capabilities by growing and leveraging strategic alliances with leading 

companies, including IBM, Microsoft, Oracle, Service Now and Workday. However, at this company, 

the management believes that despite all the recent advances in technology, ultimately what still makes 

the difference to clients is their experience when they work with Company Y people. Thus, the company 

also invests in its employees to empower through different means and improve their performances. 

(Company Z Annual Report, 2016). 
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3.4 Data 

In chapter two of this study, there are clear theoretical expectations about the subject under discussion. 

To see the validation of these expectations data is collected from these organizations and this data is 

analyzed.  From each organization, data about the role data plays in decision-making process, the 

benefits and challenges of data that comes along with the use of data, various technologies being used 

to extract insights from the available data, various controls put in place to control the various information 

system applications in use, the future of each company in line with data importance and usage, visible 

impacts of data on MCSs of the organizations and etc. is collected through interviews.  

 

3.5 Data collection method and tools  

For this research, an interview is used. Interviews are mostly face to face and unstructured, this allows 

identifying participant’s emotions, feelings, and opinions regarding a particular research subject (Fisher, 

2005, Wilson, 2003). According to (Shneiderman & Plaisant, 2011), interviews can be very productive 

since the interviewer can pursue specific issues of concern that may lead to focused and constructive 

suggestions. The main advantages of interview as a method of data collection are (Shneiderman & 

Plaisant, 2011) that: a) direct contact with the users often leads to specific, constructive suggestions; b) 

they are good at obtaining detailed information; c) few participants are needed to gather rich and detailed 

data (Bowen, 2009). Based on the necessity and the design of the research, interviews can be 

unstructured, structured, and semi-structured with interviewees. 

  

3.5.1 Interview Procedure  

 

In this research semi structured interview was used, this allowed the interviewer to pose some open-

ended questions and the interviewee to express his/her opinion freely. And also some follow up 

questions are asked and answered. In this research, three face to face interview sessions were conducted 

with the three different organizations included in this study and further follow up questions and 

discussions were done through email and phone calls. A semi-structured questionnaire is used as a tool 

to guide the interviews. The in advance prepared questions are used to gather data that are relevant to 

achieve the objective of this study.  

Each interview took an average of one hour, and further discussions were held through phone call and 

emails. The interviews were conducted separately. Notification by phone and email was sent to each 

interviewee before each interview.  
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During the interview, the interviewee is presented with a multiple questions regarding the role of data 

in the organization and to what extent data is being used in the decision making processes, the sources 

of data, infrastructures put in place to capture, store, and analyze data, the analytical tools being used to 

extract values from the collected data, the attitude of the management when it comes to data and the 

future of the organization in relation to data, the benefits and challenges of data, the impacts of Big Data  

on various process of the organization and also its influence on MCSs of the organization.  

Subsequently, the interviewees were asked to listen to the summary of the data collected and confirm 

that the interviewer understood the interviewee correctly. Although the numbers of interviewee were 

not large, the interviews were sufficiently in-depth thus the interviewer is able to collect a significant 

amount of data. 

3.6 Data analysis  

The process of data analysis trailed a method that was proposed by Miles and Huberman (Huberman, 

1994). This method is grounded on three stage analysis; data reduction, data display, and conclusion 

drawing. The researcher analyzed the collected data using this method. Analyzing is a process of 

extracting of data on a particular topic in several categories, the naming of these categories through 

terms, and applying and examining various relations between these concepts, focused on the problem of 

the research (Boeije, 2012). The data is transcribed to get a robust view of the data itself (see appendix 

II).  

After the records of interviews are typed out and transcribed, the data is reduced. Data reduction refers 

to the process whereby the mass of qualitative data obtained through; interview transcripts, field notes, 

observations, etc. is reduced and organized, for example, coding, writing summaries, discarding 

irrelevant data and so on (Huberman, 1994).  According to Miles and Huberman (1994), data display is 

to draw conclusions from the mass of data, and they suggest that a good display of data, in the form of 

tables, charts, networks and other graphical formats is essential. Following this, relations are explored 

for within and between these themes (Saunders et al., 2009).  Finally, the last stage of this analysis 

process is to draw a conclusion, and this conclusion is compared with the expectations that are drawn in 

chapter two of this study by various literature concerning the impact of Big Data on management control 

systems of an organization.  
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3.7 Reliability  

Reliability is primarily connected with making sure that the data collection methods employed leads to 

dependable results. In other words, reliability is how consistent a researcher’s measurements are (Cook 

and Campbell, 1979). When it comes to the analysis of the data collected for this study, the researcher 

can say that other researchers may give the same results since interviews were carried out and the 

outcome of these interviews were checked by the end of each interview. At the end of each interview 

sessions, the interviewer summarized the response of the interviewees and checked if he clearly 

understood what the interviewee was getting across about the field of study. In case of any un-clarities, 

a follow-up question was asked, and things were discussed and clarified on the spot.  

3.8 Validity  

 

The validity of data is determined by the strength of conclusions, inferences or propositions (Cook and 

Campbell, 1979). In other words, validity boils down to whether the research is measuring what it claims 

to be measuring. It is also often defined as the extent to which an instrument measures what it intended 

to measure. In this research, the researcher can say that the theoretical foundation of Big Data and 

management control systems are directly related to the research, and there is consistency between these 

topics. The researcher sees a clear link between the theoretical and practical concept of these specific 

fields, and for that reason, the researcher can say that he had valid data in carrying out this research. 
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4. Empirical Results  

 

This chapter inaugurates with a discussion of findings that are identified by interviewing three 

employees of three different organizations. The next section (4.1) sheds light on the general drift 

observed in the interviewed organizations about the importance and usage of data in the decision making 

processes. Section 4.2 deals with the benefits these organizations are reaping as a result of data while 

section 4.3 stresses on the various challenges that these organizations presented with because of data. 

Lastly, section 4.4 accounts for the observed impacts of data management control systems of these 

organizations.  

 

4.1 Importance and data usage  

 

In the 1990’s, when enterprise resource planning (ERP) first introduced, it was the start of a 

transformation in the enterprise applications landscape from point solutions to an integrated suite model 

of functionality delivery. Today, the ERP market is shifting once again with the Industrial Internet of 

things (IIoT), cloud, and Big Data.  

All the organizations included in this study have been managing the vital functions of their businesses, 

including accounting, operations, manufacturing and sales and distribution by using various sorts of 

ERP packages. Today, these organizations are investing like crazy in data scientists, data warehouses, 

and data analytics software because of their value-added productivity benefits.  Facts revealed from the 

Interviews indicated that for these organizations data is a corporate asset. During the interview, these 

organizations revealed that data provides insight into business performance, operational efficiencies, as 

well as strategic direction. Thus, it needs to be managed and used correctly to extract some sorts of 

values from it.  

“We have been investing and using various data technologies for over 20 years. Since 2014, 

because there is more and more data in every activity of the company, the company aimed at 

creating a single point of contact for all the employees and data scientists to do any sorts of 

data query and analysis. Also, the company intended to be top IT empowered company, to be 

able to benefit customers and improve the performances of the company.” (Company X, 10-05-

2017). 

Drawing from the facts from the interviews, data, and data technologies are very crucial, and they have 

a direct influence on employees' performance and also the way the organizations operate, which in turn 

translates into customer satisfactions and financial gains. 

“Without these technologies and data, Company Y would not exist at all.”(Company Y, 31-05-

2017) 
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In these organizations the importance and usage of data in a decision-making process are indispensable. 

Before data based decision making, decision used to be made by intuition which is more instinctive, 

subjective and subconscious in nature. The interviews with these organizations revealed that today data 

plays a massive role in the decision-making process. According to these companies, data leads to 

insights; management or decision makers can change those insights into actions that improve the 

business. This is the power of data. Therefore, these organizations invest significant capital in various 

data technologies to be able to extract insights from the available data. Besides, since even the best 

technology cannot deliver benefits without the knowledge to use it correctly, all the organizations 

interviewed have been investing in training the current staff’s and also recruiting new qualified 

employees.  

For example, Company X has a stored mountains of historical data for the last 20 to 30 years. By using 

various data technologies, the company can extract various insights regarding customers, employees' 

performance, efficiency, and effectiveness, etc. The interview with this particular company revealed that 

the benefits that the company is gaining by using insight from the available data in a decision-making 

process are undeniable. However, the traditional analytical tools were not sufficient enough to analyze 

the historical data and current data on a real-time basis and provide insights to the decision makers on 

time. In consequence, the company decided to establish a separate department dedicated to Big Data 

related issues with the aim of incorporating Big Data   technologies into all of the business processes 

and make a better use of all the available data. Similarly, for Company Y, data is at the hearts of 

everything that the company does. The survival of the company hangs on the better products and the 

services that the company can offer to the customers. Thus, investing in recent data technologies to be 

able to collect, store, analyze data and extract insights for actionable measures is what keeps the 

company in the competitive industry where this company operates.  Without data and the ability to 

extract insights from data, the company will not exist. Therefore, Company Y invests heavily in creating 

data science capabilities. 

Company Z has two core business functions. Consultancy and Auditing.  At the interview, it was 

indicated that, in this company, data is relatively more crucial and needed for the consultancy business 

function than Auditing. However, it is argued that auditors also increasingly need to know more about 

their clients’ businesses.   And advances in data and data analytics provides auditors ways of gaining a 

deeper understanding of their customers' organizations than ever. In fact, the existing ERP system 

supports auditing business process by simplifying the management of information flow and having 

adequate control process management while challenging auditor to understand data flow and how 

various transactions are affecting the accounts.  Recently, this company made a strategic choice by 

incorporating data technologies into some of the existing systems.  This was mainly because that the 

existing ERP contains more of internal data than external data.  
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And the company was convinced that there is a tremendous strength that can be offered to decision 

makers by storing and analyzing both internal and external data. Therefore, the company built a team of 

people specialized in the Big Data   area, data science, and et cetera. The team was able to create an 

open source platform where data can be stored, retrieved from and analyzed for various purpose and 

different contents. Since then this platform has been in use with multiple updates when it is deemed 

necessary.  

In all these organizations it is seen that there is a notion that data should be at the heart of everything 

they do. As a result of this notion, the interview with these organizations reveals that a lot of value-

adding insights have emerged. 

"Data and data technology is the core of the business, and it becomes the source of business 

opportunities and a critical ingredient for every decision to be made. So, there is adrift when it 

comes to how and to what extent data is being used in the company. And the data is mainly used 

to extract business insights and prioritize what needs to be done. Furthermore, the availability 

of data made everyone the CEO of themselves. Everyone can make a decision based on data 

without waiting for the top management."  (Company Y, 03-06-2016). 

 

Furthermore, in Company X there is a determination to have a single data source in the enterprise as a 

substitute of multiple silos, making it easier to share insights across the organization.  

"...since 2014 we have a big system up and running called a data lake. It is the central point of 

data for the entire company. But we are still are working on it a lot because that's not something 

we just make it operational at once." (Company X, 10-05-2017). 

In fact, the mainstream businesses face ongoing challenges in adopting Big Data   and analytic practices. 

While the three organizations included in this study pay lip service to the notion of building a data 

culture, fewer firms accept the hard work and exhibit the commitment to creating a shared vision which 

becomes deep-rooted in the corporate culture and values.  

“....basically we can say we do not have IT department anymore because the company is 

becoming so much technology and IT oriented. Today, all departments and teams "squads” 

work with IT people together, or assigned as part of that team. Business people together with 

software developers, data scientist and operational people and they all work together as one 

squad on one purpose.  It is not that we have IT department who is doing something with Big 

Data, rather IT department is integrated into the business processes, and this helps the company 

to make a better use of the available data and come up with various alternatives." (Company X, 

10-05-2017). 
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“……without technology data, Company Y would not exist at all.”(Company Y, 31-05-2017) 

Therefore, one way or the other Information Technology is dramatically changing the business 

landscape. Although organization cultures and business strategies shape the use of IT in organizations, 

there is also a trend/adrift that indicates more often the influence is stronger the other way round. In the 

design of organization structure, the structure can be segregated into two functions, core business 

functions, and support functions. IT use to be branded as a supporting service to the organization's core 

business. However, there is a drift that indicates that IT is being categorized as one of the core business 

functions of the company. 

“…..IT is the future of the company…..”(Company X, 10-05-2017).  

 

4.2 Benefits and challenges of data  

Although drawing meaningful insights from data and converting those insights into action is easier said 

than done, only a few people dispute that organizations have an enormous amount of data than ever at 

their disposal.  

All organizations involved in this study realize the potential of data to create value seriously and 

understands the role it has been playing in the decision-making process of the company and its potential 

to keep improving the decision-making process.  Drawing from interviews, these organizations indicated 

that data is a competitive advantage to outperform peers and data provide plenty of benefits about 

decision making, in identifying new marketing opportunities, in giving great offers to existing 

customers, in creating more attractive and effective ad campaigns, etc. These are discussed below. 

Competitive advantage  

Competition in the same industry or market usually takes between organizations to satisfy the wants and 

needs of a vast number of consumers using various tactics (for example, price competition, advertising 

battles, and product introductions). The intensity of the competition tends to increase when organizations 

either feel competitive pressure or realize an opportunity to expand their position in the industry. To 

have a competitive plus on competitor organizations helps to stay in the market or to outperform peers 

in the industry. Insights from data can drive this competitive advantage. Data provides possibilities of 

identifying opportunities for optimization and efficiency to generating a greater understanding of 

customers and prospects. Thus, insight from data helps organizations to make a better decision and gain 

an advantage in the industry the organizations operate.  

For example, Company X has mountains of historical data about customers, market, etc. By analyzing 

this data, the company can offer various advice service to its clients.  

Offering advice and additional care for the customers proved to improve the customers' satisfaction and 

aid the company to retain its customers.   

 



38 

 

“We get indirect benefits. Because the benefits are that the clients stay with the company. The 

customers will be satisfied because of the various services we provide them, and they will enjoy 

and satisfied with it and decide to stay with the company. Hopefully, we can also win more 

customers because people enjoyed the service we offer them on top of the core activities. 

(Company X, 10-05-2017) 

 

“For example, if you are small bakery then we can offer you reports of your financial, historical 

data, we can tell where clients are coming from, how they spent their money, etc. Usually, those 

organizations don't have that amount of data themselves, and they don't have the IT skills and 

the money to set up a project to do that. So, for our end customers, it becomes lot more those 

kinds of services becoming a care for customer" (Company X, 10-05-2017) 

For the organizations included in this study, the importance of attracting new customers or satisfying 

and holding existing customers cannot be underestimated.  Availability of data provides these 

organizations with the possibility to keep track of customer satisfaction, how many customers the 

business has lost in the past year or the past five years and why to identify what the company has to do 

to stay aligned with customer needs in an ever-changing market, etc. 

 "….data helps to prioritize …at least data typically tell you to do what and it may not tell you why…it 

contributes to building support, and of course, it helps to get things done. Because if you get data that 

clearly suggests that something is wrong or suggesting there is a huge impact for the improvement or 

any other decision that you would like to make, it is very easy to convince someone that has to make the 

decision in the end, which is the decision maker.  (Company Y, 31-05-2017) 

The interviews with these three organizations make it clear that data is a base for competition and growth 

as an individual company. These organizations acknowledged that data provides the potential to capture 

value and leverage this value to innovate, compete, assess and respond to competitor moves to not get 

left behind, and look for innovative ways to leap ahead.   

 

Decision making  

 

One of the supreme traits of data is its impact on how decisions are made and who gets to make them. 

When data are limited, costly to obtain, or not available in digital form, it makes sense to let only well-

placed people make decisions, which they do by experience they have built up and patterns and 

relationships they have observed and internalized.  

"Intuition" is the tag given to this pattern of inference and decision making. People express their thoughts 

and opinions about what the future holds; what’s going to happen, how well something will work, and 

so on and then plan accordingly. 

However, in the interviews, these organizations declared that they are a data driven company.  In these 

organizations, every person has access to the data they need when they need it to make better decisions.  
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“…….up to a certain confidentiality all data is available for everybody.” (Company Z, 19-06-2017) 

In the competitive industry where these organizations operate, decisions have to be made faster on 

market changes, act not only on the present but also on future challenges and sometimes decisions that 

are out-of-the-box need to be made. Through the interviews, these three organizations indicated that 

data symbolizes a fundamental shift or improvement in their business decision-making process. These 

organizations were accustomed to analyzing internal data; sales, shipments, inventory, etc. to base their 

decision on it. Today, these company increasingly analyze both internal and external data, to gain new 

insights into customers, markets, supply chains and operations and make decisions faster than ever at 

every level and in each department of the organizations.  

“….decision making use to be like….waiting for a report and make a decision based on that. 

But now, what are doing is giving to the various teams in the organization the opportunity to 

not wait for the report. But to press on a button themselves and get a dashboard and have them 

make their queries, their financial insights about whatever they would like to see about their 

customers and then they can adjust their decision based on that." (Company X, 10-05-2017). 

“I think today we consider more than quantitative financial measures and I think that's good, 

including social, emotional, cultural information and use that in decision making.” (Company 

Z, 19-06-2017) 

The interviews with these organizations indicated that the vast mixture of data and analytics provided 

them with an edge, to be able to make quick, analytics-based decisions.  Besides, because all the 

employees have access to the data the need, more than ever responsibility of decision-making authority 

is sitting close to where decisions are most effective. Thus, these organizations admitted that they are 

becoming flattered and decision-making leaner.  

 

“We would like to say that everyone here is an entrepreneur or they are their own CEO. They 

have scores of freedom to do what they want. As long as they have the data to support it. So, so 

it is not like that there is a hierarchy that a person on the top (the hippo) will shout what 

everyone should do and they will do it. It is the opposite, the hippo or the CEO is probably the 

person furthest away from the actual day to day job." (Company Y, 31-05-2017) 

Thus, based on the outcomes of the interviews, it can be concluded that as the volume, variety, and 

velocity of data has grown and methods of analyzing them have improved, these organizations have 

been able to draw different insights from the available data. And integrate this more firmly into the 

decision making processes and be able to make faster data -driven decisions.   
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Process optimization  

 

Above and beyond improvements in decision making and enhancement of the organizations’ 

competitive advantage, organizations also comprehend improvements in other parts of the 

organization’s activities. Firstly, a performance of their business processes.  

According to these organizations, gathering data from their business processes and analyzing it helps 

the organizations to unearth some surprising insights. The organizations use these insights to create 

process improvements, increase efficiency, reduce waste, and enhance profits. 

“Business processes benefit from Big Data   and analysis and can make better decisions and 

make a narrow selection, a better overview of the customers. But, all parts of the company, for 

example, IT people who can benefit a lot from insight in their IT applications. We also gather a 

lot of data from core systems based on how much memory, CPU, error occur on databases you 

name it,  any sorts of log information is processed and also again transformed into useful 

information from which people can query to have insights and improve their 

performance. (Company X, 10-05-2017). 

Secondly, each business processes has something great to contribute to the organization, which results 

in a higher level of power when combined.  Data helps to integrate various business processes. 

Integration of business processes can improve communication between different business processes of 

the organization. These organizations used to have a separate ERP module for the different functions, 

and this leads to integration, cooperation and communication issues. However, the availability of data 

and implementation of various data solutions increased the ability to draw on information from across 

functional silos. This improved their integration, information sharing and communication of the 

functions of the organizations.   

“We built an open source platform cave that you can use as an open source platform, to do all 

processing of Big Data   and information sharing. To get insight into whatever content that you 

are looking into.” (Company Z, 19-06-2017) 

Thus, analyzing the available data in every business processes and sharing this information across the 

organization, empowers the organizations to make informed decisions through quick monitoring and 

reporting. It also makes the decision makers more efficient by providing deeper insights into various 

business activities. 

Lastly, the interviews with this organizations revealed that availability of data technologies improves 

the reporting process throughout the organization. Various data technologies combined with the ERP 

packages of the organization offers some degree of synchronized reporting and automation. This 

provides the possibility to pull reports from one system and minimizes or avoids the burden on business 

functions or employees to maintain separate databases.  
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“Another important feature/benefit of using these Big Data   technologies is of course that we can offer 

better and real time report to our stakeholders. For example, we have to tell the European central bank 

and EFM, which is an organization in NL, which is doing accounting and control. We have to say to 

them okay what are our customers doing and if we get more data from our clients and analyze it 

properly, we can give them a better overview of what we are doing. So that's external regulatory and 

internal auditors benefit from this.” (Company X, 10-05-2017) 

 

New customer identification and customer service  

 

Last but not least, the ability and capability to collect vast amounts of data on customers; behaviors, 

preferences, interactions with the company provides with insights to what, when and how the company 

need to offer several offers to existing customers,  and also target new customers by creating more 

engaging and effective ad campaigns. 

"We are analyzing the historical data our customers and base our decision on that for example 

...I have a lot of customers who are students, I have a lot of customers who like to play golf, or 

whatever and then based on that I can send out a marketing campaign for example or can make 

a marketing decision or I can make project decisions to lower or higher the interest 

rate.” (Company X, 10-05-2017) 

 

"we collect a lot of data both on the quantitative side such as how users are behaving on the 

website,  in the app and those type of things and also from the qualitative side we do many types 

of research with customers ...both client or more as a surprise going to Starbucks and ask few 

people.  Or we go to Schiphol or some focused group and ask questions regarding everything 

we do and need to change ….so we always experiment and from these outcomes we prioritize 

our actions." (Company Y, 31-05-2017) 

 

“….when I do engagement with clients what I do is that I check and analyze data not from ERP 

system only from also the internet, twitter, decide whatever I have to decide based on that.” 

(Company Z, 19-06-2017) 

 The finding of the interviews shows that collecting and organizing actionable customer data is crucial 

for the success of these organizations, and it is not very forgiving of mistakes. Thus, data improve the 

organizations’ understanding of what is going on in a customer's mind and helps to improve the ability 

to respond accordingly. 
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4.3 Challenges in the process of data usage  

 

Generating actionable insights from the vast amount of available data is already a reality in the three 

organizations in this study. The insights extracted from the available data brought significant 

improvement opportunities for these organizations.  In spite of all the possible development 

opportunities, these organizations are presented with various challenges that come along with the growth 

of data. The challenges faced by these organizations can be mainly categorized as challenges related to 

organization systems and the nature of data itself.  

 

4.3.1 System challenges  

 

First, in today’s data world, the technology landscape is evolving incredibly fast. Leveraging data 

required to work with a robust and innovative technology team that can produce the right IT architecture 

that can adjust to changes in the landscape in an efficient manner or these organizations need to 

outsource this function to another capable firm. Unless all the systems of these organizations configured 

correctly, data access and connectivity could be a difficulty.  In these organizations, the majority of data 

points are connected but not fully connected.  This presents with a challenge to create the right platforms 

to aggregate and analyze data across the enterprise. Therefore, to get the good systems that can be 

integrated with the existing systems of the organizations as fast as possible is one of the challenges that 

this organization is presented with. For example, Company X: 

"the biggest challenge is technology because we are doing things on the cutting edge of technology or 

innovation, we are setting up Hadoop cluster … which is open source for all in the enterprise with all 

kinds of security regulations here nobody has done it before. We are the first company that was using 

Hadoop on such a scale worldwide. So, we are always running against all kinds of technology issues, a 

lot of them are security related.” (Company X, 10-05-2017) 

Although, there are various technologies to fulfill the need for data analytics at each level of these 

organizations, the complex, heterogeneous functions of the organizations no longer want to adopt or 

restricted to a siloed business intelligence access point.  These organizations believe that to generate 

insights from the available data and present to decision makers on time; there should be an integrated 

system that has a capability to store and analyze data from a different source of the company in different 

formats. Thus, the demand for systems with such capability is a headache for these organizations. 

Furthermore, the integration of ERP systems with various data technologies is the challenge that these 

organizations needed to deal with to be able to be a data empowered company. As indicated by the 

following quote from Company X, without integrating the various systems of the company, it is close 

to impossible to be able to achieve the strategic goals that the company aimed to make by being Big 

Data empowered company. 
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"Now the challenge is can we get data? Can we migrate fast enough? Because we have 100's of sources 

of data sources in our process pipeline we don't want to build 100 interfaces and batch jobs that do the 

same thing because if we build one every week or every two weeks, for example, it takes years before 

you process the data." (Company X, 10-05-2017) 

Second, security concerns about data protection are a major obstacle preventing these organizations 

from taking full advantage of their data. In the interviews with these organizations, it was revealed that 

all these organizations collect, personal information about customers and this data is available for 

various analysis and insight generation.  But, a privacy issue arises when the gathered data is used or 

shared in the way that violates the privacy of the customers.  Hence, ensuring that the privacy of 

customer's data is protected, is the other challenge that these organizations are presented with. 

 It is vivid that these organizations have a high competitive incentive to have an exclusive right to use 

these data.  And because customer trust is usually a top priority, therefore, it is important that 

organizations, on the one hand, commercialize this information for them in the right way, while on the 

other hand respect the privacy rights of their customers. Otherwise, these organizations will lose the 

competitive edge they can gain by using this data only because the customers stop sharing information 

if they think their privacy is violated.   

“…..right now people started worrying about their privacy, people worry about if it is okay to tell 

personal information” (Company X, 10-05-2017) 

Not be able to ensure the security of collected data could cause an adverse impact on these organizations.  

Lastly, organizations are struggling to find the precise talent talented of both working with new 

technologies and of interpreting the data to find significant business insights. The need for highly skilled, 

data scientists is a well-known challenge for these organizations. Data science is a core skill typically 

consist of taking a data set and modeling it mathematically, then constructing the model, and finally 

creating stories to share meaningful insights. Thus, to do this job properly, a data scientist may need to 

have equivalent mastery in statistics, mathematics, computer science, business, finance, and a host of 

other skills. Most of the employees of these organizations do not have the right combination of skills 

and knowledge from all these disciplines.  However, although there is a lack of skilled employees and 

is not easy to find such employees fast, these organizations are trying to solve this issue by hiring 

additional employees and providing training.   
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4.3.2 Challenges related to data  

 

Today, managing data properly is more important than ever. Although approximations vary, there is no 

doubt that data is being generated at a rate unprecedented in human history, by individuals and 

organizations. In fact, the rapid advances in technology and analytical processing have enabled 

organizations to connect and mine a massive data generated by smartphone apps, website click trails, 

customer support audio feeds, social media messages, customer transactions, and more.  

The interviews with these organizations make it clear that these organizations collect data from various 

sources and in various formats. 

Data is collected from “everywhere and all sorts of data. What I don't think by the way video is used in 

our company quite often." (Company Z, 19-06-2017) 

Our sources of data are “basically that is all the applications that perform core processes of the 

organization. We also have hundreds' of applications, where all are responsible for a little piece 

of the company. (…) So, we have a request for doing money transaction, requests for mortgage 

maintenance but those are the big ones, we also have a lot of smaller once. So, only in the 

Netherlands, we have 700 or 800 applications.” (Company X, 10-05-2017). 

 

“We collect a lot of data both on quantitative side such as how users are behaving on the 

website, in the app … and also from the qualitative side we do many research with customers, 

and focus group survey to collect data." (Company Y, 31-05-2017) 

 

However, these organizations have no problem of admitting to the paralyzing effects of having too much 

data in the decision-making process. The following quote from Company Z and y demonstrates that to 

have mountains of data has an adverse impact on the decision-making process of a company.   

"I think information overload. Of course, we already have so much information at hand, 

constructed data, and our ERP system for example, also clients … including again different 

sources of external information or sources.....which we are not familiar with to analyze. I think 

it makes it complicated." (Company Z, 19-06-2017) 

The challenge of being a data-driven company “has to do with the fact that there is just a lot of data 

and tends to become more than less. So, data is not useful but the insight you get from data that is useful.  

…. That I think is something a challenge because you get more data, more tools and as we are free to 

actually use what we want. I might use A, B, C and someone else might use D and F, and we might have 

the same purpose, but we use to working with this tools so we use it and we miss maybe some 

opportunities or some collaboration opportunities because we all use these different tools.” (Company 

Y, 31-05-2017) 
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The findings of the interviews indicate that when it comes to data, the organizations involved in this 

study are presented with the following challenges.  

Firstly, these organizations have difficulty identifying the right data and determining how to best use it. 

Too much data increases the amount of time required to extract value from the collected data. 

Secondly, as the ownership of data is fragmented across the organization. In these organizations 

extracting value from collected data often means working across functions like IT, engineering, finance 

procurement and so on. To mine actionable insights from the available data, the organizations are 

presented with finding ways of collaborating across functions and businesses. 

Thirdly, data overload significantly increases combinations and permutations of things that need to be 

analyzed. This creates a new dimension of complexity. Data analysts in these organizations may find it 

difficult to differentiate between data that is interesting and relevant. 

Lastly, and possibly most important, for decision makers performing in swiftly changing environments, 

who need speedy and specific answers to key tactical questions, offering them with a large and very 

complex multi-dimensional data analysis makes it difficult for them to draw the most relevant points 

from the content. In effect, instead of clarifying the topic being analyzed, all it can do is create noise. In 

fact, because it is impossible to analyze all the available data on time, Company Y, uses a Pareto 

principle1 to get the highlight of the collected data.   

"We are big fan of Pareto principle (80-20% rule)…So, that's what we use a lot. We can get some data, 

but we don't spend time and time and effort in trying to get the whole picture. Because we are unable to 

do this and decision move too fast for us to operate like that. And that's also the reason why we 

experiment, in the end, we can have all the data to support that something might work." (Company Y, 

31-05-2017) 

 

4.4 Evident impacts of Big Data on Management Control Systems  

 

Throughout the world, enterprise resource planning systems (ERPS) have become popular in mid-sized 

and large organizations. The introduction of ERP's is intended for the integration of all corporate 

information into one central database and to allow that all the information be accessed from all positions 

of the organization (Dechow and Mouritsen, 2005).  Among others, one of the most crucial benefits 

organizations hope to achieve from the introduction of ERP is in core integration of information and 

with that integration of business processes.  In fact, this particular feature of an ERP   system is then 

linked to control.    

 

                                                      
1 States that, for many events, roughly 80% of the effects come from 20% of the causes. 



46 

 

It directly influences the organization of work processes and the execution of control within an 

organization. Therefore, ERP was expected to significantly affect the control structure of a company 

(Quattrone and Hopper, 2004, Sia et al., 2002). However, here is only limited empirical evidence to 

demonstrate that ERP has a significant impact on control (Scapens and Jazayeri,   2003, Granlund and 

Malmi, 2002).  

In accord with the ERP introduction, the introduction of Big Data   technologies is also expected to bring 

changes in the information architecture of an organization and influence the management control 

systems of an organization. This technology provides organizations various benefits; making 

information available, extracting insights from data, bringing integration of business processes and the 

like, however, only minor effects were found on existing control systems, for which several possible 

explanations can be given.  

However, in investigating the influences of data on the management control systems of an organization, 

it is deemed necessary to provide clarification on how management control is defined to in investigating 

the impact of data on MCSs.  The most commonly used definition of Management Control Systems is 

that it is the process by which managers ensure that resources are obtained and used effectively and 

efficiently in the accomplishment of an organizations' objectives"   (Anthony,   1965), or the control 

managers exercise over other managers"  (Fisher,  1995).  Therefore, management control is the 

influence managers' use over other members of an organization to advance the efficiency and 

effectiveness of the organization as a whole.    

Empirical results of this study indicate that the three organizations have introduced Big Data   

technologies; however, the degree of diffusion of the technology into the business processes of the 

company varies from company to company.  

Company X and Y have integrated data technologies into most of their business processes, while only 

in some of the business processes of Company Z that this technology is fused.  The introduction of this 

technology has provided many benefits to these organizations. By extracting insight from the mountains 

of data that these organizations have, the organizations can lower the cost of decision making.  

Providing more accurate and timely data which can be accessed at every level of the organizations 

enhanced the effectiveness and efficiencies the business processes of these organization.  It also means 

that the decision-making responsibility is closer to where decisions are most effective than ever. 

Moreover, it also changed the ways employees work. It enabled and encouraged teamwork and cross-

functional cooperation. Thus, from a control perspective, it can be concluded that there is a shift in these 

organization in the form of controls used; from a coercive form of control to a more enabling form of 

control. As Company Y indicated, this also provides employees the flexibility to use their creativity and 

innovation ability in the things they do. 
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“Essentially, everyone has some sort of ownership. We would like to say that everyone here is 

an entrepreneur or they are they are their own CEO. They have a lot of freedom to do what they 

want. As long as they have the data to support it.” (Company Y, 31-05-2017) 

Furthermore, Company Y emphasized this aspect by saying,  

“There is no top-down push in Company Y, everything is bottom-up, starting at the end-user" 

(Company Y, 31-05-2017) 

Employees are a strong foundation for any successful company, and they represent the source of 

knowledge and ideas, but often this resource remains untapped. The interviews with these organizations 

suggest that, because of integration through data technologies, this is being utilized in various ways. In 

these organizations, employees are considered as a respiratory of knowledge. Apart from benefiting the 

organizations, tapping this resource not only empowers employees to contribute their knowledge and 

creativity about operations, processes to the success of various process developments but also reduces 

the company time and money expenses, in increased productivity and reduced outsourcing costs. 

Company Z indicated that today, involving employees in the designing process of various business 

processes and systems is a necessity: 

 “If we design or come up with a new business unit, then we make sure that employees from 

different expertise are involved in the design process.” (Company Z, 19-06-2017) 

Company Y, also indicated that in designating business processes or systems “There is no top-down 

push in Company Y, everything is bottom up.” 

This is proved by the fact that the interviews showed, all employees in these organizations have 

sufficient understanding of the processes and activities within their department, and how those activities 

are connected to the missions and vision of the organization. This has benefited both the employees and 

the organizations in many aspects: 

Firstly, productivity, when employees are involved in the process of designing business processes and 

systems, they feel that they are held responsible and accountable for its overall success.  

This leads to a commitment that aimed at making the business processes flourish. This, in turn, leads to 

an increased productivity as employees are actively engaged in various aspects of the business processes 

and systems. Moreover, this is not only beneficial to company growth, but it is also on-the-job training 

for the employees. The upsurge in responsibility enlarges employee skill sets, preparing them for added 

responsibility in the future. 

Secondly, actively engaging employees in the designing of business processes and to have a say in the 

things that are happening within the division or company increases overall company morale of the 

employees. For example in Company Y, there is no distinct separation of power between management 

and employees; active employee involvement lowers that gap and opens the lines of communication 

between management and employees. 
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“So it is not like that there is a hierarchy that a person on the top (The hippo) will shout what everyone 

should do and they will do it. The opposite thing the hippo is or the CEO is probably the person furthest 

away from the actual day to day job. So, even might he have the least say in what will happen in the 

company?” (Company Y, 31-05-2017) 

In fact in Company Z, the designing of some business process are also done with the support of outside 

experts. This is done because the company felt it was required to include specialized experts on that 

particular area. 

 

“We decided to set up a Big Data   team, and we hired some expert… we hired him and asked him to do 

something with Big Data. He built a team with all Ph.D. people specialized in the Big Data   area, data 

science, and et cetera.” (Company Z, 19-06-2017) 

 

As an active participant in the process, employees realize their ideas are an important contribution to the 

organization and give them the motivation to impact the outcome of their work, leading to a higher job 

satisfaction and a positive attitude, not only toward their position but also to the company itself. 

Thirdly, engaging existing employees, rather than outsourcing or pushing down a process designed by 

top management to employees, saves money, time, and offers the company long-term reliable assistance 

from those who know the process inside out in the time of need. Hiring an outside consulting firm may 

be necessary sometimes, but it is expensive and time-consuming. 

Lastly, actively engaging in the design of business processes gives each employee the opportunity to 

voice their opinions, and to share their knowledge about business processes and systems with others. 

While this improves the relationship between management and employees, it also encourages a strong 

sense of teamwork among workers. This is also expected to improve effectiveness possibly, and 

ultimately an increase in collaboration and performance. 

Thus, the availability of data enhanced these organizations’ understanding of their operations and 

stakeholders, by providing with the possibility to use new sources of data to gain a deeper understanding 

of business processes and customers. For example, by using data about customer’s preferences, activities 

and location these organizations can predict what the customers' needs and wants are.   

Thus, by applying analytics to gain new insights these organizations can improve customer management, 

supply chain management, and risk management. Therefore, the introduction of the data technologies 

somehow influenced the MCSs of these organizations, but the impact of Big Data   on MCSs is minor 

not yet fully observed.   This is because although all these three organizations often proudly speak about 

data-driven marketing, but did not realize that the entire organizations themselves should also be driven 

by data, internally and externally. These organizations are in the process of to be fully data-driven 

organizations but being data-driven is not only to collect data from different of internal and external 

sources but also be able to put that data in an analytics engine and distil it down to actionable insights. 
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Moreover, these insights should drive real-time decision making that infuses every level of the 

organization. Until that happens, it is harder to see the full impact of Big Data   on MCSs. 

Therefore, it can be concluded that, combined with the organization's ERP systems, Big Data   

technologies enabled a more efficient use of some tools of management control systems rather than 

changing it. For example, the introduction of data technologies empowered employees with decision-

making authority, however, the way these organizations manage their employees has not changed yet. 

But, it can be said that because of data availability made possible by this technology, organizations can 

zoom deeper and see the performances of their employees, processes, and systems.  This may trigger 

the management to change the various MCSs that they put in place, but as the following quotes made it 

clear, it is not happening at this moment. 

 "I think the impact of Big Data   on MCSs will happen, but I don't think most organization do 

that currently. I believe that it will have an impact simply because any information provides 

insights. And if you have information that you have not had before, of course, your insight 

changes and based on that you make decisions. So, of course, that will have an impact. But I 

don't know when that will be in a full length." (Company Z, 19-06-2017) 

 

"No, our management controls do not change because of Big Data. If you encountered other 

organizations that are really doing this kind of controls or management KPI's based on Big 

Data   because I can hardly imagine that's the case.  Maybe in factory industry, how fast 

employees’ people are working or something like that but I cannot imagine that to be so valuable 

to a manager, right? It's difficult to see how people are performing by using Big Data. I can see 

a lot of statistics, I can see how many lines of code people write, I can see how people are 

committed, I can see what working hours they have, how long they work, but do you think I 

care? I don't care, I really ... 

 I don't care about that. I want to care if somebody is good in his work, and if he is developing 

himself and if he is doing the right training and courses if he is reaching out to other employees 

and supporting team members. Those are kind of things. We cannot find out that by looking at 

this kind of core data of people." (Company X, 10-05-2017). 

 

"In the end, a data is a guideline. If we see that one thing is performing better than the other, it 

doesn't mean that that team which is performing well is doing the best job and the team that is 

not doing well is doing the worst job. It might actually be the opposite." (Company Y, 31-05-

2017) 
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However, indeed merging of measurements and Big Data   analytics helps the organizations to use a 

better performance indicator or various indicators. Thus, the result of the research suggests that the 

introduction of the data technologies will raise the quality of performance indicators to be used in the 

organizations to control employees, processes or systems. For example, most measures and KPIs that 

the organizations use to monitor progress to a strategy are by nature backward-looking. Thanks to Big 

Data   analytics, the measurements currently utilized by the organizations provide near "real-time" 

understandings into what is happening (pattern analytics) and what that means in the future (predictive 

analytics). Quite simply, the ability to analyze and make sense of Big Data is an extension of the KPIs 

the organizations use to monitor strategic performance and identify required initiatives or process 

improvements. 

Company Z indicated that to measure the performance of a division “well we are using for my own team 

market share instead of revenue, we look at market share. That's analyzed mainly by analyzing Big 

Data. And of course, that's used to control the business unit that I am in. And also to provide direction 

on that." (Company Z, 19-06-2017) 

Besides, this company uses employee satisfaction based on many things than satisfaction based on 

salary.  "Shifted to employee satisfaction again more from financial driven tool to happiness semantic 

driven measure. Are you happy is, of course, different than are you happy with your salary that you are 

getting paid? Is the workspace interesting enough, can you still grow as a professional and etcetera?" 

(Company Z, 19-06-2017) 
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5. Conclusion  

5.1 Conclusion and discussion 

The aim of this study was to obtain insights concerning the influence of Big Data on management control 

systems of an organization and provide empirical evidence regarding its influences. The study was 

conducted both by exploring prior research and conducting a qualitative field research.  

Evidently, Big Data is impacting every single industry and each organization. Literature illustrated the 

concept of Big Data with complexity. Beginning from its definitions to its characteristics, which are 

many. It also comprehends emphasis on data sets and the size of the data. Furthermore, it is described 

as a tool, process, and procedure to manage a large amount of data. Scholars also emphasized that Big 

Data is a phenomenon and as a change, it is the management of data. It is often portrayed as a potential 

opportunity for all types of organizations. The three organizations included in this study, however, are 

already introduced this technology into their businesses and able to create substantial competitive 

advantages. Today, these organizations can make many vital decisions on real time basis, to optimize 

their business processes, identify new customers and so on based on the insight generated from the 

mountains of data that they have and keep up with the competition in the industry where they are 

operating. However, the experiences of these organizations also proved that the introduction of this 

technology comes with various challenges.  

Firstly, the study indicated that systems are one of the biggest challenges for these organizations.  To 

realize, the benefits of data the majority of data points are needed to be fully connected, and in many 

situations, these organizations often struggle to find the right platforms, that integrates and manage the 

data throughout the organization. Furthermore, configuring this technology with the existing systems is 

also another headache for these organizations. In most case scenarios, these organizations indicated that 

the configuration of data technology has to be done phase by phase and this costs the organizations 

money, time and other resources.    

Secondly, the management of data is the other challenge that these organizations are presented with. 

Excessive data is an issue because it requires a large storage capacity and when it comes to extracting 

actionable insights, it requires various sophisticated analytical tools and skilled workforce. Thus, to 

make a better decision based on insights derived from the available data, a proper management of data 

is a necessity.    

Thirdly, the other significant concern associated with data is ethical aspects and how these organizations 

can protect individual data and other personal information that they collect from their stakeholders.  

In recent years, huge collections of confidential data have been stolen from commercial and government 

sites. Therefore, securing the confidentiality and privacy of data is a challenge that these organizations 

have to deal with.  
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Lastly, getting the skilled workforce in this particular area is a challenge by itself as it is a new field. 

For example, Company Z has a hard time to find the right talent capable of both working with new 

technologies and of interpreting the data to find meaningful business insights. However, this study also 

revealed that these challenges are by no means considered as insignificant by the management of these 

organizations. In all these organizations, the management believes that data and issues related to data 

have a huge impact on the future of the organizations and it has been the organizations’ strategic priority. 

This indicates that although there are challenges that come along with data, the management of these 

organizations are determined to deal with the challenges and reap the benefits that Big Data provides.  

In sum, the results of the study indicated that the introduction of data technology has changed how these 

organizations operate, however, only minor effects were found regarding its influence on existing 

management control systems of these organizations.   

As a result, in line with the expectations drawn in chapter two of this study, these organizations are 

reaping the various benefits that come along with the introduction of data technologies. The result of the 

study showed that these organizations can visualize data and business processes, measure the impacts 

of business processes, systems, and personnel on the organization’s objectives, and also unearth the 

relationship between the main performance indicators. Moreover, the result showed that the introduction 

of data technology had improved the predictive ability of these organizations. This enabled these 

organizations to offer various services and products to existing customers, and able to target new 

customers by creating more engaging and effective ad campaigns. 

There are several limitations to this study. This study was constrained due to a difficulty of getting 

organizations to participate in this study. Data collection for an organization-level study such as this is 

challenging. As a result, the sample size is not large. There are many reasons for that, to mention the 

least, there are not many organizations that are fully Big Data enabled organizations in the Netherlands. 

Most organizations are at the level of using ERP systems and trying or planning to adopt data 

technologies. Admittedly, the best method for studying the influence of Big Data on management control 

systems is to include as many as possible organizations in the study. Future research should include 

more organizations in the study so that many issues can be investigated and more commonality in the 

findings can be verified. Comparisons can be made between organizations, and the results and 

conclusions can be generalized with more confidence and reliability. The sample organizations can also 

be extended to organizations operating in various industries, such as manufacturing, services, and health 

sectors to say the least. Different industries may have their own unique Big Data issues. Finally, other 

methods of data collection, such as survey questionnaires, can be employed to attract a larger number 

of respondents, particularly those directly responsible for the Big Data, such as the chief information 

technology officer of a company. 
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Appendix 

Appendix - I Interview questions 

The following interview questions are used as a guideline to collect data from the interviewees.  

General Questions  

1 How much do you know about Big Data? 

2 Is your organization Big Data empowered organization? 

3 Is there any investment made recently in relation with Big Data technologies? 

4 Are Big Data technologies incorporated in all business processes of the organization? 

5 How and to what extent are the various forms of data and information being used in the day to 

day operations? 

6 What are the sources and types of data being used in the day to day operations? 

7 Do you think the available data is used in the best possible way? If not, how do you think the 

organization should make a better use of the available data? 

8 Have you observed any change in the way data is stored, analyzed and used in the organization? 

If yes, what is/are changes? 

Benefits and challenges of Big Data   

Benefits of data 

1 What are the benefits of using Big Data in your daily activities? 

2 What is the competitive advantage in your division because of using Big Data? 

3 Does data play a role in decision making? 

4 Does data play a role in improving effectiveness and efficiency? 

5 Does the use of Big Data helps you to discover new things? 

6 What are the drawbacks of using Big Data in the day to day activity? 

7 How do you see the company’s future in relation to usage of Big Data? 

Challenges of Big Data  

1 Is today’s nature of data a challenge to the organization ( the 4V’s) 

2 Is there a sufficient infrastructure to make a good use of Big Data in the 

organization? (Storage capacity, analyzing tools, structure, culture, HR skills etc.) 

3 Can data be analyzed on real-time manner and available to users?  If yes, to what 

extent do you rely on this type of data for decision making purposes?  

4 How is the accuracy and reliability of this data controlled? 

5 Do all employees have access to all types of data? How is access to various data 

granted? 

6 Is Big Data incorporated into ERP system of the organization? 

7 How is the data of the organization secured?  
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Process challenges  

1. What are the analytical tools used in the organizations? 

2. Is there any challenge regarding data acquisition and warehousing? 

3. What are the challenges you face in the process of capturing data to interpreting and presenting 

the outcomes of the data? 

4. Because of the volume, variety and velocity of data what are the challenges you in cleaning and 

extracting value form the available data for a better use? 

5.  Does your organization invest in new data extracting or analyzing tools? 

6. Is there lack of skilled man power? If yes, how are you trying to solve this?  

Managerial Challenges  

1 To what extent  the top management promotes the use of data in daily activities  

2 Does the top management support the use of Big Data? What is the attitude of the top 

management regarding Big Data? 

3 Is there a cultural, structural and technological shift in the organization because of Big Data? 

4 Is using Big Data promoted/encouraged across all divisions and by all employees? If yes, how 

and to what extent? 

5 What are the controls that the management put in place to protect the privacy and confidentiality 

of various data? 

6 What are the challenges that the organization face to governed Big Data? (how data is 

warehoused, analysed, and accessed) 

Qualification of employees  

1 Are all employees in the organization able to extract the right data easily from systems?  

2 Do all employees use data to make an objective decision or still they use intuitions? If yes, 

to what extent? 

3 Is there a change you recently observed in the process of decision making? 

4 In your opinion, what are the challenges faced by employees to make a better use of data in 

the organization?  

 

Control systems  

1 How do you measure or control whether the systems put in place are delivering what 

they are expected to deliver? 

2 How much the employees know the inside out of the process? Do they participate in the 

designing process? 

3 What type of flexibility do the employees have in using the various systems or do they 

have to work by the letter of organizational policies and procedures? 

4 Do employees have an authority to customize some of the systems to their own daily 

operational need? 
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5 Does the use Big Data required to put in place new controlling systems? 

6 Is there a control changes made in the organization because of Big Data? If yes, what 

are those changes?  
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Appendix - II Aspects and Indicators  

 

Aspects Indicators Objectifying Questions 

General Data usage The extent and how data is being used  G 5-7 

Drifts Recent observed changes G 3 & 8 

Reflection Observed pros and cons G 2 &B 1 

Benefits of Big 

Data  

Observed prons Decision making  B 2-5 

Competative advantage  B 2-5 

Competition in the industry  B 2-5 

Business process optimization  B 2-5 

Cons  Thoughts  B 6 

Expected benefits  Thoughts on future use of data in the 

organization 

B-7 

Challenges of 

Big Data   

Data  Volume  C 1 

Variety  C 1 

Velocity  C 1 

Privacy/ security C 5 & 7 

Process  IT infrastructure C 2-3 & PC 

1-7 

Management  Top management attitude MC 2-4 

Employees authonomy  CS 3 - 4 

Skilled manpower P 6 

Impact of Big Data  on MCSs CS 6 

Controls put in 

place  

Controls in place Management controls  CS 1 & 6 

Knoweledge of the 

processes 

Do employees know how processes and 

various analytical tools  works 

CS 2 

Flexibility  In the usage of various systems  CS 3 - 4 

Decision making 

power  

Whether employees are  allowed to 

resolve defects in processes 

CS 4 

 


