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And know the place for the first time” 
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Samenvatting 

 

 

De haalbaarheid van de Toepassing van Modulariteit  

in de Context van IS/IT Project Outsourcing 

 

Outsourcing in de context van informatiesystemen en informatietechnologie (IS/IT 

project outsourcing) is de afgelopen decennia sterk in belang toegenomen. Belangrijke 

redenen zijn onder meer voordelen qua kost, toegang tot expertise en technologie, en 

focus op kerncompetenties. Echter, de literatuur over outsourcing suggereert dat veel 

IS/IT outsourcing projecten falen. Verder wordt gesteld dat IS/IT project outsourcing 

veelal geassocieerd is met hoge complexiteit.   

 In andere wetenschappelijke en engineering domeinen is modulariteit een 

frequent gebruikt concept om complexiteit te beheersen. Dit onderzoek bestudeert hoe 

modulariteit kan toegepast worden in de context van IS/IT outsourcing. Een eerste 

onderzoeksvraag is gericht op het zoeken naar instanties (voorbeelden, 

tegenvoorbeelden) van modulariteit in de context van IS/IT project outsourcing. De 

tweede onderzoeksvraag is gericht op het inschatten van de relevantie of het belang van 

hogergenoemde instanties voor IS/IT outsourcing projecten. Dit kan bijv. doordat 

instanties gerelateerd kunnen worden aan een theorie inzake modulariteit, of een 

schending inhouden van een ontwerpregel inzake modulariteit. 

 In de literatuurstudie wordt voor een brede waaier van aspecten van IS/IT project 

outsourcing nagegaan, of ze kunnen worden geïnterpreteerd als modulariteit en/of 

modulaire structuren: zowel product- als proces-aspecten van IS/IT outsourcing worden 

op dit vlak bestudeerd, zowel op technisch (IT) als niet-technisch (organisatorisch) vlak. 

Vervolgens wordt een multiple case study-aanpak aangewend, bestaande uit 4 

gevalstudies. De gevalstudies vertonen aanzienlijke heterogeniteit, zowel qua grootte als 

qua sector en geografische locatie. 
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 De resultaten geven aan dat alle gevalstudies instanties van modulariteit 

bevatten, die kunnen ingedeeld worden in drie gebieden. Ten eerste is er 

organisatorische modulariteit die outsourcing projecten beschouwt vanuit de hoek van 

twee organisaties (modules) die samenwerken op basis van vooraf gemaakt afspraken die 

worden vastgelegd in een Service Level Agreement (SLA), en waar modulariteit impact 

heeft op onder meer communicatie en kennisopbouw. Ten tweede zijn er aspecten van 

technische modulariteit, waarbij de koppeling en interfaces op het niveau van de software 

een aanzienlijke rol spelen. Tenslotte worden aspecten van modulariteit teruggevonden 

op het niveau van de documenten die in het IS/IT outsourcing project een rol spelen, zoals 

de SLA. Voor de meeste instanties van deze 3 gebieden kunnen indicaties worden 

gegeven van hun relevantie of belang door verbanden te leggen met theorieën, 

succes/faalfactoren of ontwerpregels rond modulariteit. 

 Het algemene beeld dat resulteert uit dit onderzoek is dat IS/IT project 

outsourcing in aanzienlijke mate bestaat uit aspecten die kunnen worden geduid als 

modulaire structuren (organisatorisch, technisch, documenten) en hun implicaties 

(communicatie, kennis). Het is waarschijnlijk dat deze een rol van betekenis spelen in het 

verloop van een project, en we roepen dan ook op deze factoren op te nemen in 

toekomstige studies. Ook voor de industrie kunnen richtlijnen gegeven worden i.v.m. hoe 

IS/IT project outsourcing kan worden aangepakt, teneinde de kansen op succes te 

verhogen. 
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Summary 

In this summary, an outline of this dissertation is briefly provided. First, we elaborate in 

brief the research objective. We then provide the literature review process which helped 

to identify the research problem. Next, we discuss the findings of this study and finally, 

we state how the findings are contributing to the body of knowledge.  

 

Research objective 

 

Information systems and information technology (IS/IT) services are often outsourced to 

external partners for multiple reasons but the main drivers are savings in cost, access to 

specialized expertise and technology, and focus on core competences. The outsourcing 

literature is persistently reporting high failure rates in IS/IT project outsourcing.   

Literature suggests that the IS/IT project outsourcing is a complex maneuver but 

unfortunately, none of the proposed remedies (mitigating actions) have considered to 

address the complexity related issue in IS/IT project outsourcing. It has been revealed 

from our extensive and in-depth literature review that the concept of modularity has 

been applied in many other fields in order to manage complexity and enhance 

agility/flexibility. The research objective of this study is to explore whether and how the 

concept of modularity can be applied in the context of IS/IT project outsourcing. Our 

interest in applying modularity was triggered by the mixed results of IS/IT outsourcing 

projects in practice, as well as the research on Normalized Systems, which has shown 

predominantly at the software level, that the evolvability of modular structures is limited 

by a form of coupling called combinatorial effects, which affect not only evolution but 

many aspects of development of modular structures as well. This study is a first attempt 

to gain insight into whether these aspects affect IS/IT outsourcing as well. 
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Literature review, problem statements, and research questions 

 

The review of literature was primarily focused on the issues relating to IS/IT project 

outsourcing. There are many forms of outsourcing exist, for instance, offshore 

outsourcing, captive off-shoring, near-shoring, and on-shoring, etc. This study is using 

‘outsourcing or IS/IT project outsourcing’ as a key term which includes all form of 

outsourcing arrangements. Among many services, IS/IT project outsourcing may include 

application development, application support, systems integration, data management, 

data center management, distributed computing services, and telecommunications-

network management (Lacity, Yan & Khan, 2017). Globalization of the world economy has 

accelerated the advancements of IS/IT and due to many reasons outsourcing of IS/IT 

projects became a common practice among contemporary organizations in developed 

and in emerging economies. The global market of IS/IT project outsourcing is predicted 

to be more than $260 billion in 2018 (Fisher, Hirschheim, Jacobs, & Lazaro 2014; Nzioka 

& Were, 2016) and over 94% of ‘Fortune 500’ companies are outsourcing at least one 

major business function (Modarress, Ansari, & Thies, 2014). Despite the prevalence and 

long experiences of CIO’s in IS/IT project outsourcing, the failure of such projects is very 

common. The literature suggests that at least one in three projects was considered a 

failure and many projects were delayed, ran over budget, and were not able to meet their 

pre-defined targets.  

 In order to study the application of the modularity concept in the context of IS/IT 

outsourcing, we conduct a broad, exploratory investigation for phenomena in the context 

of IS/IT outsourcing that can be interpreted as modular structures. These phenomena 

could be instances, examples or counter-examples of modularity in a wide-variety of 

aspects of IS/IT-outsourcing, both product- and process-oriented, both at the technical 

and/or at the non-technical (organizational) level. Product-oriented refers to the artefacts 

under production in the context of IS/IT-outsourcing, and could include software and 

software specifications, and modularity aspects such as coupling and interfaces. Process-

oriented refers to the production process of artefacts, where IS/IT-outsourcing could be 
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interpreted as modularity in terms of tasks shifting between two teams (resources) and 

organizations. The technical level refers to modular structures in software (from 

specifications to the programming code), whereas the non-technical (organizational) 

technical level refers to the possibility of interpreting IS/IT-outsourcing as organizational 

modularity in the sense that two organizations collaborate and communicate based on 

an SLA (interface).  

 In addition to identifying instances, examples and counter-examples of 

modularity, we are interested in obtaining indications of their relevance or importance in 

terms of the IS/IT outsourcing project. This relevance or importance can be derived in 

multiple ways, including: first, instances/examples/counterexamples could be 

unimportant in the sense that they have little or no impact on the efficiency, effectivity, 

success or failure of the project. On the other hand, they could be linked to known issues 

or success factors in the project, which makes their relevance or importance more likely. 

Second, if instances/examples/counterexamples are related to design rules, design 

principles or theories regarding modularity, they could derive relevance from these 

theoretical foundations. For example, a known violation of a modularity design rule is 

likely to have, based on its theoretical grounding, an a priori negative impact on the 

modularity aspects of the products and processes that it is a part of. In this sense, the 

theoretical grounding establishes a certain measure of relevance or importance of the 

instance/example/counter-example. In order to pursue the abovementioned research 

goal, the research questions are formulated as follows:  

RQ1: Which instances (examples, counter-examples) of the use of modularity in the 

context of IS/IT outsourcing can be identified?  

RQ2: How can the relevance and/or importance of these instances (examples, counter 

examples) for IS/IT outsourcing project be assessed? 
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Methodology 

 

This study is intended to get better insights of a new phenomenon using the lens of the 

concept of modularity. An interview-based descriptive, qualitative, multiple case study 

research approach has been adopted. A qualitative case study method is considered as 

the most suitable approach in getting answers for the research questions. Benbasat, 

Goldstein, and Mead (1987) describe three reasons why case study research is a viable 

information systems research strategy. First, the researcher can study information 

systems in a natural setting, learn about the state of the art, and generate theories from 

practice. Second, the case study method allows the researcher to answer ‘how’ and ‘why’ 

questions, that is to understand the nature and complexity of the processes taking place. 

Third, a case study approach is an appropriate way to research an area in which few 

previous studies have been carried out. Multiple case studies can strengthen research 

findings in the way that multiple experiments strengthen experimental research findings 

(Benbasat, Goldstein, & Mead, 1987; Yin, 2014). The design of this study is based on the 

“multiple-case-embedded” platform because the units of analysis are “outsourced IS/IT 

projects” embedded within “customer organizations”. A heterogeneous purposive 

sample of outsourced IS/IT projects is to be preferred over a homogeneous sample as this 

study aims at developing some new (preliminary) theory on a relatively new phenomenon 

in the IS/IT field. The rationale for employing a heterogeneous sample is that first, it will 

provide as much insight as possible into the phenomenon under examination; second, 

any commonality found across a diverse group of cases is more likely to have higher 

validity (is more “truthful”) than a new theory developed on the basis of a homogeneous 

sample of cases; and third, it helps to provide evidence that the findings are not solely 

applicable to a particular phenomenon (i.e., industry, organization size, project 

complexity and budget, geographical location, outsourcing strategy, etc.). 
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Findings and conclusion 

 

This study provides interpretations of phenomena in IS/IT outsourcing projects based on 

the concept of modularity, as instances or examples of modular structures with 

indications of their importance based on links to theoretical frameworks, design 

principles or success/failure factors. These interpretations provide better insights to IS/IT 

project outsourcing researchers and can contribute to a richer understanding about the 

reasons why they are (not) successful. Aspects of this contribution include the wide range 

of areas where modularity can be applied and the variety of ways in which modularity 

influences IS/IT outsourcing projects (including organizational, technical and documents), 

as well as the significant influence technical modularity issues seems to play, even though 

IS/IT outsourcing is often considered from a non-technical, IT-management point of view. 

Answering our research goal, the case studies provide instances or examples of the role 

of modularity in the context of IS/IT outsourcing, at several levels, varying from technical 

to organizational. These instances or examples can be linked to several theoretical 

frameworks, design principles and success/failure factors, providing further indications of 

their importance in IS/IT outsourcing projects. The global impression resulting from our 

study is that IS/IT outsourcing projects deal with several types of modular structures 

(technical, organizational, documents) and their implications (knowledge, 

communication). This implies that the aspects of these modular structures actually do 

play a role in IS/IT outsourcing, and could be studied not only at the high, abstract level 

that is already dealt with in management- and IT management-research. Our cases indeed 

contain many violations against modularity (as well-known modularity design principles 

are not applied), or a lack of ‘attention’ to modularity aspects of IS/IT outsourcing 

projects. As a consequence, we call for the addition of modularity aspects as a 

complement to the current insights and practices regarding IS/IT outsourcing, both in 

theory and practice.
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Chapter 1. Introduction 

IS/IT outsourcing has become one of the most important developments in the IT sector 

over the past decades. Notwithstanding the impressive results that have been achieved, 

research indicates that many IS/IT outsourcing projects do not deliver the expected 

results. In order to gain insight into this, this research investigates whether the concept 

of modularity can be applied to IS/IT outsourcing. The reason why the concept of 

modularity is a theoretical lens of interest for this study is explained in section 1.3. 

 This chapter starts with section 1.1, which explains the research context.  The 

following sections introduce the main concepts in this study, i.e., IS/IT outsourcing as well 

as modularity. Next, research objectives are discussed. This chapter ends with an 

overview of the structure of this PhD dissertation. 

 

1.1 Research context 

 

 Contemporary organizations are facing many challenges, but the major challenges 

are increasing complexity and ever-changing business environment (IBM report, 2010). In 

scientific literature, many propositions of controlling complexity are discussed, but since 

last two decades, the modularity concept as it is proposed by Simon (1962) became one of 

the highly focused approaches in dealing with complexity (Baldwin & Clark, 2000; 

Camagnolo & Camuffo, 2010; Mannaert, Verelst, & De Bruyn, 2016; Sako, 2005; Sanchez 

& Mahoney, 1996; Schilling, 2000; Tiwana & Konynski, 2010). Adapting to ever-changing 
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technology and to the volatile business environment is not an easy task. Organizations are 

struggling to re-align their goals and strategies to this ever-changing business 

environment. In order to embrace these challenges, contemporary organizations need to 

be more agile and flexible. Agility is defined as the property of a system that can be 

changed rapidly, and flexibility is defined as the property of a system that can be changed 

easily (Haberfellner & Weck, 2005). A specific research area focuses on enterprise agility 

and describes it as “a measure of organization’s ability to change and adapt to its new 

environment” (Fink & Neuman, 2007, p. 444). In an empirical study, Tiwana and Konynski 

(2010) conclude that modular IS/IT architecture had a significant positive relationship with 

agility and flexibility. Literature in agility indicates that a significant correlation exists 

between strategic agility and IS/IT infrastructure capability (Weill, Subramani, & 

Broadbent, 2002). Parnas (1972) at the outset of his famous article suggests that 

modularization is a mechanism that improves the flexibility of a system.  

 Interestingly, in a recent empirical study, CEO’s of customer organizations have also 

expressed their desire to get flexibility as one of the benefits of outsourcing (Lacity, Yan, & 

Khan, 2017). The role of IS/IT in creating organizational agility has become a critical issue 

of interest to both academics and practitioners (Lee, Sambamurthy, & Wei, 2007; 

Sambamurthy, Bharadwaj, & Grover, 2003). Scholars describe agility as having three-

dimensional characteristics (i.e., customer agility, partnering agility, and operational 

agility). This study is more focused on partnering agility. Partnering agility refers to as “the 

ability of firms to exploit opportunities through efficient sourcing” (Sambamurthy, 

Bharadwaj, & Grover, 2003, p. 245).  

 In this high velocity and hypercompetitive global business environment, it became 

difficult for most organizations to adapt to the rapid rate of technological change, to 

manage complexity and sophistication and at the same time pursuing the strategy of the 

economy of scale. This is one of the reasons why organizations seek external and 

specialized partner/s to hand over some of the non-core, though highly complex tasks, 

including IS/IT systems (Miozzo & Grimshaw, 2005). In an empirical study, it has been 

identified that the motivations for outsourcing are increased flexibility, benefit from 
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vendors’ economies of scale, specialization in core business activities, lower risks, and 

access to technical expertise (Tiwana & Bush, 2007). In the face of increased competition, 

and in search for greater flexibility, the new corporate landscape is driving and enabling 

increased outsourcing (Sturgeon, 2006). In present day’s increasingly volatile 

environments, organizations must be able to respond quickly to their environment in 

order to innovate successfully (Eisenhardt & Martin, 2000; Teece, Pisano, & Shuen, 1997). 

An organization becomes agile when it is able to detect changes in its environment and 

respond to these changes in an effective and swift manner. From the above discussion, it 

can be concluded that (a) contemporary organizations need to be agile; and (b) probably 

combinations of modularity and agility strategies are helpful in achieving higher success 

rate in IS/IT outsourcing. Organizations are becoming increasingly dependent on IS/IT to 

support their operations. As a result, IS/IT in present days plays a crucial role in stimulating 

innovation in organizations (Brynjolfsson & Saunders, 2010). It has indeed been shown 

that IS/IT offers opportunities to organizations to increase their agility and flexibility (Fink 

and Neumann, 2007; Sambamurthy, Bharadwaj, & Grover, 2003). Many authors suggest 

that an organization is a complex system and if modularized can result in an agile and 

flexible system (e.g., Daft & Lewin, 1993; Sanchez & Mahoney, 1996; Sako, 2005).  

 Business organizations today find themselves in an almost untenable position as 

business cycles became much shorter and long-term planning became a thing of the past. 

Changes in technology and consumer expectations are driving companies to adapt, 

innovate and transform at an unprecedented pace. Despite these problems, ever 

increasing numbers of new technologies are flooding the market. The global economy is 

also increasingly volatile, uncertain, and complex today while complexity in the new 

economic environment is only expected to rise, and more than half of CEO’s doubt their 

ability to manage it (IBM study, 2010). The global CEO study (IBM study, 2010) suggests 

that seventy-nine percent of CEO’s anticipate even greater complexity ahead. According 

to the same report, technology is also contributing to growing complexities and is 

considered as the second most important external force that can have the biggest impact 

on organizations. In the previous three global CEO studies (IBM study 2007, 2008, and 
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2009), it has been suggested that CEO’s consistently reported that coping with change is 

the most pressing challenge.  

 

1.2 IS/IT outsourcing 

 

 Since the last three decades, a large amount of scientific papers has been 

published about information systems and information technology (IS/IT) project 

outsourcing.  In IS literature, ‘IS/IT outsourcing’ refers to “....handing over to one or more 

third party vendors (i.e., legally independent) the provision of some or all of an 

organization’s IS functions such as, e.g., IT assets, activities, people, processes, or services 

for a contractually agreed monetary fee and period of time” (Leimeister, 2010, p. 20-21).  

In the following table 1.1, some definitions of IS/IT outsourcing from the literature are 

illustrated. 

 

Table 1.1. Definitions of IS/IT outsourcing. 

Definitions of IS/IT outsourcing in literature 

“.... contracting with one or more third party vendors for the provision of some or all 

of an organization’s IS functions, where functions include one or more IT activities, 

processes or services to be provided over time” (Goles & Chin, 2005, p. 49). 

“.... the handing over to a third-party management of IT/IS assets, resources, and/or 

activities for required results” (Willcocks & Lacity, 1998b, p. 3). 

“.... the handing over to a third-party management, for required result, some or all of 

an organization’s IT information systems and related services” (Willcocks, Lacity, & 

Fitzgerald, 1995, p. 334). 

 

This study is using ‘outsourcing or IS/IT project outsourcing’ as a key term which includes 

all kinds of arrangements such as offshore outsourcing, captive off-shoring, near-shoring, 

and on-shoring. Among many services, IS/IT project outsourcing may include application 

development, application support, systems integration, data management, data center 

management, distributed computing services, and telecommunications-network 
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management (Lacity, Yan & Khan, 2017). Globalization of the world economy has 

accelerated the advancements of IS/IT and due to many reasons outsourcing of IS/IT 

projects became a common practice among contemporary organizations in developed 

and in emerging economies. The global market of IS/IT project outsourcing is predicted 

to be more than $260 billion in 2018 (Fisher, Hirschheim, Jacobs, & Lazaro 2014; Nzioka 

& Were, 2016) and over 94% of ‘Fortune 500’ companies are outsourcing at least one 

major business function (Modarress, Ansari, & Thies, 2014).  

 Nobel laureate for Economics (2009), Oliver Williamson, in one of his papers 

compared the U.S. automobile manufacturers with Japanese automobile manufacturers 

(Williamson, 2008). In the 1980’s, the U.S. automobile manufacturers progressively lost 

market share in favor of Japanese manufacturers and probably at least in part, this 

happened due to vertically integrated characteristics of the U.S. firms at the time while 

the Japanese manufacturers were heavily reliant on outsourcing practices of automobile 

parts. One may argue that the U.S. automobile manufacturers should have adapted the 

same approach as their Japanese competitors in order to succeed. But in reality, only by 

adapting outsourcing strategy one may not gain the anticipated competitive advantage, 

for instance, in cost, access to advanced technology, lower inventory, focusing on core 

competency, and shorter manufacturing cycle, etc. Rather, outsourcing should be 

considered as a strategy that needs to be designed and a well-designed outsourcing 

strategy may deliver competitive advantage. 

 Despite the prevalence of IS/IT project outsourcing in contemporary 

organizations, the failure rate of IS/IT project outsourcing is high (table 1.2). Premature 

contract terminations and frequent dissatisfaction with IS/IT outsourcing results are 

commonly encountered. Literature suggests that many IS/IT project outsourcing are 

being re-negotiated and/or prematurely terminated. Many IS/IT project outsourcing 

failures are not even reported publicly due to the fear of negative consequences from the 

market and from the stakeholders (Barthélemy, 2003). 
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Table 1.2. IS/IT outsourcing success and failure in literature. 

% Description Authors 

60 
Customer organizations were not able to meet their pre-

defined targets 

Schmidt, Zoller, & 

Rosenkranz (2016) 

78 
Discontinued either by switching vendors or 

terminating the projects 
Gorla & Lau (2010) 

78 
In the long term, the relationship between customer 

and vendor reaches the point of failure 
Mehta & Mehta (2010) 

44 
Failed: Cancelled prior to completion or delivered and 

never used  

Cric & Rakovic (2010) 

 
32 

Challenged: Late, over budget, and/or with less than 

the required features and functions 

24 Success 

24 Brought back in-house (back-sourced) Tadelis (2007) 

35 Failed Gay & Essinger (2000) 

 

 Empirical research has attempted to quantify the high probability of IS/IT project 

outsourcing failures. For instance, a joint longitudinal study conducted in 2000 by Oxford 

University's Institute of Information Management and the University of Missouri. This 

study tracked 29 major IS/IT project outsourcing over eight years and reported that more 

than 35 percent of the projects failed (Gay & Essinger, 2000). The findings of a survey 

conducted by Tadelis (2007) focused on 25 world class firms having outsourcing contracts 

suggest that ‘‘many companies learned that unexpected complexity, lack of flexibility 

among outsourcing providers, and other unforeseen problems added costs as well as 

friction, ultimately translating into higher total costs than anticipated. One-quarter of the 

outsourced transactions were brought back in-house” (p. 261-262). Some studies 

suggested that the failure rate of IS/IT project outsourcing is as high as 50 percent (e.g., 

Hall & Liedtka, 2005). Mehta and Mehta (2010) described that the relationship between 

customer and vendor reaches the point of failure in about 78 percent IS/IT long-term 

outsourcing cases. Cric and Rakovic (2010) in their article referred to a longitudinal study 

(Martineau & Shumway, 2009) which compared the data of 2004, 2006, and 2009 (figure 

1.1). The findings of the study conclude that by 2009 the percentage of failed IS/IT project 
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outsourcing (i.e., canceled prior to completion or delivered and never used) being 44 

percent, had decreased but was still too high. In the same study, the percentage of 

challenged IS/IT project outsourcing (late, over budget, and/or with less than the required 

features and functions) also decreased but still amounted to 32 percent in 2009. It is 

implied that the success rate in 2009, being 24 percent, did increase over time but was 

still low. The literature further suggests that the rate of satisfaction with IS/IT project 

outsourcing is only 33 percent and that 78 percent of IS/IT projects were discontinued 

either by switching vendors or terminating the projects (e.g., Gorla & Lau, 2010). A very 

recent study suggests that 60% of customer organizations involved in IS/IT project 

outsourcing were not able to meet their pre-defined targets (Schmidt, Zoller, & 

Rosenkranz, 2016). Williamson (2008) also realized some shortcomings in outsourcing 

strategies and therefore asserts that “I do not, however, mean to suggest that outsourcing 

is an elixir” (p.12). 

 

 

Figure 1.1. IS/IT Outsourcing: Success and failure rate  

(Adapted from Ciric and Rakovic, 2010). 
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 A pertinent question deals with how IS/IT project outsourcing failure may be 

addressed. So far, the literature includes many suggestions offered by both scholars and 

practitioners. Peterson and Carco (1998) suggested to streamline operations and ‘fix the 

problem’ before outsourcing IS/IT services. Various suggestions were introduced: the 

interested reader is referred to (1) Lambert, Emmelhainz, and Gardner (1999) who 

introduced their ‘Partnership Model’; (2) Greaver (1999) who formulated ‘seven steps to 

successful outsourcing’; (3) Logan (2000) who proposed two solutions in order to avoid 

failure in IS/IT project outsourcing. She suggests firstly, diagnosing the relationship from 

both sides of the contract and secondly, engaging agency theory to help design the types 

of contracts and relationships necessary to provide and support an environment of trust; 

(4) Lee (2001) who suggested knowledge sharing; (5) Rottman (2008) who elaborates on 

the importance of ‘knowledge transfer’; (6) Harris, Herron and Iwanicki (2008) who 

stressed the importance of a high quality ‘service level agreement’ (SLA); (7) Karimi-

Alaghehband and Rivard (2012) who proposed a model of IS/IT outsourcing success 

grounded in dynamic capabilities perspective; (8) Ishizaka & Blakiston, (2012) who 

proposed the “18 C’s model” for a successful long-term outsourcing arrangement; and (9) 

Zheng and Abbott (2013) who argued that reconfiguration of organizational resources is 

vital to be successful in outsourcing. Moreover, the IS/IT management and governance 

literature suggests some frameworks, such as "control objective for information and 

related technologies" (COBIT) and "information technology infrastructure library" (ITIL) 

that may guide the IS/IT project outsourcing towards success. Despite the introduction of 

such remedies, the empirical research referred to above continue to attest to the high 

failure rate of IS/IT project outsourcing. It seems that these remedies, if used, turned out 

to be partially successful at best.  
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1.3 The theoretical lens of interest 

 

 In the following we describe some of the findings from the first stage of a very 

extensive literature survey on IS/IT outsourcing. Our above discussion in section 1.1 and 

1.2 highlights the high failure rate issue in IS/IT project outsourcing and indeed the 

literature suggests that IS/IT project outsourcing is a complex maneuver (e.g., Aron, 

Clemons, & Reddi, 2005; Beulen & Ribbers, 2003; Cohen & Young, 2006; Hecker & 

Kohleick, 2006; Jacques, 2006; Nauman, Aziz, & Ishaq, 2009). We also have mentioned in 

section 1.2, the remedies proposed in literature by the scholars in order to address the 

high failure rate in the context of IS/IT project outsourcing. The practitioners are also 

trying to address this issue by applying trial-and-error approach on a case to case basis. 

Interestingly, when we reviewed the proposed remedies, we didn’t find any of them 

considered ‘complexity’ as a factor that might require attention in order to control the 

high failure rate.  

 As we already knew from the literature that the ‘complexity’ in IS/IT project 

outsourcing is a factor which requires due attention, hence we further extended our 

literature review to find out how the complexity issue is dealt with in other fields. We 

found in Simon’s article “The Architecture of Complexity” (1962), how one of the two 

watchmakers (Hora and Tampus) was dealing with a complex system consisting of about 

one thousand parts (i.e., assembling watches). We also looked up in literature how a huge 

complex system, such as Boeing 787 ‘Dreamliner’, is manufactured in modules by more 

than hundred global suppliers. We have insights from the literature about how Daimler-

Benz managed complexity by decomposing the ‘smart car’ in seven modules assembled 

onsite by seven different suppliers. But compared to an automobile, Boeing ‘787 

Dreamliner’ was a much more complex product. On average, an automobile consists of 

15-20 thousand parts whereas the ‘787 Dreamliner’ consists of about 2.3 million parts. 

Moreover, 900 suppliers of 1st, 2nd, and 3rd tiers were involved in manufacturing 

different modules (Tang & Zimmerman, 2009). The Boeing ‘787 Dreamliner’ was the most 

outsourced plane ever built in the history of aviation. Approximately 70% of the 
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manufacturing processes were outsourced to external suppliers of which 30% were non-

U.S. global suppliers from different countries around the world (e.g., Australia, Canada, 

France, Germany, India, Italy, Japan, Korea, Sweden, and the UK). Most importantly, the 

findings from the literature review suggest that in software development and/or business 

applications (a highly complex task), the use of modularity is prevalent. For instance, some 

modularity aspects such as ‘interface’, ‘encapsulation’ or ‘information hiding’, ‘separation 

of concerns’, and loose coupling, etc. are widely used in software development projects. 

The IS/IT project outsourcing is often dealing with the software and/or business 

application developments. These relationships between complexity, modularity, and IS/IT 

project outsourcing and the insights from the literature guided us to think about the 

potential use of the concept of modularity as an ideal theoretical lens in the context of 

IS/IT project outsourcing, which was further encouraged by the ongoing research on 

Normalized Systems, focusing on how modular structures behave under change, and its 

relationship to complexity (for more detail, see section 1.5).  

 

1.4 The concept of modularity 

 

 The modularity concept originated in systems science and is generally used in 

design, manufacturing, and engineering domain, where it is used, amongst others, to 

control complexity and provide flexibility to products and production processes.  Besides 

domain-specific theories, also general, domain-independent research has been 

conducted, for example by Baldwin and Clarke at Harvard Business School (Baldwin and 

Clark, 2000). 

 Modularity is defined as a property of a complex system, whereby the system is 

decomposed into several subsystems (i.e., modules). Simon (1962, p. 474) explained 

modularity as “nearly decomposable systems, in which the interactions among the 

subsystems (modules) are weak, but not negligible”. A complex system, whether it is a 

product design, organization structure or business process, consists of parts that interact 

and are interdependent to some degree (Sanchez & Mahoney, 2003, 2013). Therefore, in 
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a good modular design, modules are as independent as possible, however, some degrees 

of dependencies are necessary so that the system functions together as a whole. Modules 

are less complex than the larger system as modules are the decomposed and nearly 

independent parts of a larger system. The decomposition of a larger system into modules 

allows breaking apart or splitting up the complexities into smaller pieces (modules). The 

split modules are still mutually compatible as they work together as a whole towards a 

common goal. The modules’ compatibility logically follows the adoption of specific ‘design 

rules’ using an interface as a connector (Baldwin & Clark, 2000; Langlois, 2002). The 

concept of modularity places great emphasis on the interface and suggests that the 

characteristics of a good interface are that it should be well-defined, exhaustive, and 

unambiguous. The interface describes the inputs required by a module to perform its part 

of the functionality, and the output that a module will provide to its external environment 

(which includes the other modules embedded in the system). The amount of dependent 

design parameters between different modules determines their coupling. Good modular 

design requires low coupling as a low coupling enables design parameters of the modules 

to remain stable, that is, any change in the design parameter of one module has no or 

limited impact on the design parameters of other modules. A good modular design, 

therefore, exhibits the following two properties: (a) if the design of one module needs to 

be changed, the change will have no or only a limited impact on the design of other 

modules, and (b) the function of one module can be studied more or less in isolation from 

the functionality of the rest of the system. In order for inter-modular dependencies to 

work adequately, all inter-modular dependencies should be clearly defined/made explicit 

ex-ante so that no hidden dependencies are allowed for (Mannaert, Verelst, & De Bruyn, 

2016). If all inter-modular dependencies in a system are clearly defined, a set of 

prescriptive rules are obtained, which all the modules of the system need to adhere to. 

This set of rules is referred as the ‘modular architecture’.  

 At the University of Antwerp, a research track focusing on modularity was initiated 

in 2006 by Prof. Dr. Herwig Mannaert and Prof. Dr. Jan Verelst, who coined the name 

Normalized Systems. This research focuses on the behaviour of modular structures under 
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change, by applying concepts such as stability from systems theory and entropy from 

statistical thermodynamics. Initially, this research focused on evolvability of modular 

structures in software architectures for information systems. One of the core concepts is 

constituted by so-called combinatorial effects, which occur when the impact of a change 

to the modular structure is dependent on the size of the system. Combinatorial effects 

are a kind of ripple effects, and Normalized Systems Theory focuses on building modular 

structures without combinatorial effects or ripple effects. Results included, at the time 

this PhD research was initiated, that modular structures are very prone to combinatorial 

effects and that eliminating combinatorial effects can only be achieved by constructing 

significantly more fine-grained modular structures. By consequence, Normalized Systems 

Theory showed that modular structures only respond well to change under specific 

conditions that are difficult to achieve, i.e., the elimination of combinatorial effects.  

These insights suggested that the evolvability of modular structures is far more complex 

and delicate than is suggested by the plug-and-play characteristics that are often 

attributed to them.  Additionally, these insights also suggest that the construction of such 

modular structures without combinatorial effects, is far from evident (Mannaert & 

Verelst, 2009). 

 These results triggered interest in examining the evolvability of modular 

structures in other domains than software.  Van Nuffel (2011) showed that combinatorial 

effects could also be identified in business process models in the “Business Process 

Modeling Notation” (BPMN), and proposed guidelines on how they could be eliminated. 

Huysmans (2011) investigated the existence of combinatorial effects at the level of 

enterprise architectures, comprising both business- and IT-levels. 

 

1.5 Research objectives and research questions 

 

 This research investigates whether and how the concept of modularity can be 

applied to IS/IT outsourcing. Our interest in applying modularity was triggered by the 

mixed results of IS/IT outsourcing projects in practice, as well as the research on 
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Normalized Systems, which has shown predominantly at the software level, that the 

evolvability of modular structures is limited by a form of coupling called combinatorial 

effects, which affect not only evolution but many aspects of development of modular 

structures as well. This study is a first attempt to gain insight into whether these aspects 

affect IS/IT project outsourcing as well. 

 

Therefore, the research objective is formulated as follows:  

 

Research Objective: 

How can the concept of modularity be applied  

in the context of IS/IT project outsourcing? 

 

 A first motivation is related to the high percentage of failure in IS/IT project 

outsourcing, indicating the potential usefulness of or need for a different lens or approach 

than the mainstream, management-oriented research which mostly comes from the 

traditional domains (i.e., Economics, Management Sciences, and Organization Sciences). 

Indeed, several authors already pointed out weaknesses in the current stream of research 

on outsourcing. Although IS/IT project outsourcing is considered by many scholars as a 

complex business strategy (e.g., Beulen & Ribbers, 2003; Jacques, 2006), many customer 

organizations do not even fully consider the risks associated with IS/IT project outsourcing 

and often fail to make decisions systematically and rigorously (Oshri, Kotlarsky, & 

Willcocks, 2015). Aron, Clemons, and Reddi (2005) suggest that the complexity of 

processes plays a very significant role in IS/IT project outsourcing decisions. Cohen and 

Young (2006) argue that ad hoc sourcing approaches of yesteryears are ineffective in 

today’s complex world. Findings from the research of British Computer Society indicates 

that complexity is the most common attribute to the failed outsourced IS/IT projects 

(Nauman, Aziz, & Ishaq, 2009). Finally, Hecker and Kohleick, (2006) conclude that ex ante 

understanding about the true complexity in inter-firm relations may lead managers to 

refrain from outsourcing. 
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 A second motivation is related to the research on Normalized Systems: while initial 

research in this area was focused on modular structures in software, subsequent efforts 

to apply Normalized Systems research included modular structures in domains such as 

business processes and enterprise architectures. In comparison to business processes and 

enterprise architectures, outsourcing can probably be considered as a less technical and 

more management-oriented field, in the sense that much research on outsourcing has a 

management- or business/IT-alignment focus. This would imply that, if modularity could 

be shown to be relevant in the context of outsourcing, interesting future applications of 

modularity concepts and potentially Normalized Systems research could be investigated, 

which are closer to the domains such as Management, Business Engineering, and the 

recently emerging area of Enterprise Engineering. 

 In order to study the application of the modularity concept in the context of IS/IT 

outsourcing, we conduct a broad, exploratory investigation for phenomena in the context 

of IS/IT outsourcing that can be interpreted as modular structures. These phenomena 

could be instances, examples or counter-examples of modularity in a wide-variety of 

aspects of IS/IT-outsourcing, both product- and process-oriented, both at the technical 

and/or at the non-technical (organizational) level. Product-oriented refers to the artefacts 

under production in the context of IS/IT-outsourcing, and could include software and 

software specifications, and modularity aspects such as coupling and interfaces. Process-

oriented refers to the production process of artefacts, where IS/IT-outsourcing could be 

interpreted as modularity in terms of tasks shifting between two teams (resources) and 

organizations. The technical level refers to modular structures in software (from 

specifications to the programming code), whereas the non-technical (organizational) 

technical level refers to the possibility of interpreting IS/IT-outsourcing as organizational 

modularity in the sense that two organizations collaborate and communicate based on 

an SLA (interface). 

 In addition to identifying instances, examples and counter-examples of 

modularity, we are interested in obtaining indications of their relevance or importance in 

terms of the IS/IT outsourcing project. This relevance or importance can be derived in 
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multiple ways, including: first, instances/examples/counterexamples could be 

unimportant in the sense that they have little or no impact on the efficiency, effectivity, 

success or failure of the project. On the other hand, they could be linked to known issues 

or success factors in the project, which makes their relevance or importance more likely. 

Second, if instances/examples/counterexamples are related to design rules, design 

principles or theories regarding modularity, they could derive relevance from these 

theoretical foundations. For example, a known violation of a modularity design rule, is 

likely to have, based on its theoretical grounding, an a priori negative impact on the 

modularity aspects of the products and processes that it is a part of. In this sense, the 

theoretical grounding establishes a certain measure of relevance or importance of the 

instance/example/counter-example. 

 

In order to pursue the abovementioned research goal, the research questions are 

formulated as follows:  

 

RQ1:  Which instances (examples, counter-examples) of the use of modularity in the 

context of IS/IT outsourcing can be identified?  

 

RQ2:  How can the relevance and/or importance of these instances (examples, 

counter-examples) for IS/IT outsourcing project be assessed?  

 

1.6 Structure of the PhD dissertation 

 

 This PhD dissertation is partially a paper-based dissertation consisting of seven 

chapters. The current chapter 1 is an introduction of the most important concepts in the 

research, i.e., IS/IT outsourcing as well as modularity, and a discussion of the research 

objectives and questions.  In chapter 2, the results of our initial literature survey on IS/IT 

outsourcing are summarized. These results derive mainly from the management- and IT-

management literature and refer to a limited extent to the concept of modularity. In order 
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to find additional grounding for our research, chapter 3 will introduce terminology 

regarding modularity, as well as theoretical frameworks on modularity in general such as 

Baldwin and Clark’s modularity operators and the research on Normalized Systems.  

Chapter 4 will provide an overview of academic literature dealing with the role of 

modularity in the context of outsourcing in general, and then specifically in IS/IT 

outsourcing. Concerning the latter, it is interesting to note that the volume of research 

on this topic remains limited, and that much of this research has been published only 

recently, perhaps indicating increasing interest from the academic community. In chapter 

5, we discuss the research methodology for this study, which is based on qualitative 

research and more specifically, multiple case studies. In chapter 6, first two cases are 

reported which are a re-analysis of existing international case studies.  Our re-analysis of 

both cases has already been published. More specifically, our re-analysis of the first case 

has been presented at the 47th Hawaii International Conference on System Sciences 

(Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes & Verelst, 2014) and a further 

elaborated analysis has been published in the International Journal of IT/Business 

Alignment and Governance (Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes & 

Verelst, 2014). The re-analysis of the second case has been published as a book chapter 

in the Encyclopedia of Information Science and Technology (Benazeer, Huysmans, De 

Bruyn & Verelst, 2018).  In addition, two additional case studies have been performed in 

a Belgian context, the first one in a Belgian service sector organization, and the second in 

a Belgian financial institution. The analysis of the final case (Belgian financial institution) 

has also been presented at the Enterprise and organizational Modeling and Simulation 

(EOMAS 2017)-conference (Benazeer, De Bruyn & Verelst, 2017) and a further elaborated 

analysis has been published in the "Lecture Notes in Business Information Processing" 

(2017).  After discussing the results and reflecting on the case studies, finally, chapter 7 

presents our conclusions. 
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Chapter 2.     Outsourcing: Literature review 

Since its inception several decades ago, IS/IT outsourcing has been extensively studied.  

In the context of this PhD, a broad and extensive review of the academic literature on 

IS/IT outsourcing was carried out. This resulted mostly in publications in the 

management- and IT management literature, with to a certain extent but mostly implicit, 

reference to the concept of modularity.  Some of the theories revealed through the 

review of the academic literature include: Transaction cost Economics Theory (TCE), 

Agency Theory, the concept of Absorptive Capacity, the concept of Dynamic Capability, 

the Resource-Based View (RBV), the Knowledge-Based View (KBV), the concept of Core 

Competencies, and the concept of the Relational View.  In this chapter, we provide a brief 

overview of this research, and highlight (the limits of) their relevance for a study on the 

role of modularity in the context of IS/IT outsourcing. 

 

2.1 Transaction Cost Economics (TCE) 

 

 In the context of IS/IT project outsourcing, the TCE theory is more prevailing than 

any other. Transaction costs are defined as direct and indirect expenses of negotiating, 

monitoring, and enforcing explicit and implicit contracts between the firms. The 

transaction cost is incurred during an economic exchange when a firm decides to 

participate with other firms in the market (Coase, 1937; Williamson, 1981). This theory 

suggests that an activity is less likely to be outsourced when the transaction cost is higher, 

and an activity is more likely to be outsourced when the transaction cost is lower. In fact, 
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the TCE theory advocates economic rationalism of the cost in addressing issues related to 

decision making either by keeping a service in-house or by outsourcing it. Due to 

globalization and affordable communication technology, the transactional cost is 

minimized; this may be one of the main reasons that led to increasing outsourcing (De 

Groot, 2001). The major constructs of TCE theory as defined by Willamson (1981) and 

identified by Lacity and Willcocks (1995) are cost, transaction type, threat and 

opportunity, uncertainty, and impacts of information. Lacity and Willcocks (1995) applied 

TCE theory in analyzing IS/IT project outsourcing decisions and their outcomes. In a 

sample of 61 projects involving 40 organizations in the U.S and U.K., anomalies were 

discovered in 87.5% cases. Moreover, a recent study suggests that some of the constructs 

of TCE theory (e.g., behavioral uncertainty and asset specificity) have only minor 

relevance in explaining the IS/IT project outsourcing phenomenon (Pflugler, Wiesche, & 

Kremar, 2016). The TCE theory is also considered as a static one which cannot be applied 

in a collaborative multiparty IS/IT project outsourcing contracts; hence, some authors 

argue that it is not applicable in a dynamic business environment (Perunovic & Pedersen, 

2007).  

 

2.2 Agency Theory 

  

 Agency theory is usually applied in balancing the interest of a principal and an 

agent. In the IS/IT project outsourcing contracts customers and vendors have conflicting 

interests and there is a need to manage the contractual relationships between these two 

parties. On one hand, customers’ desire is to get effective and efficient services from the 

vendor with minimum cost and on the other hand, the desire of vendors is to maximize 

profit. So, the principal (customer) and the agent (vendor) have a conflicting interest 

which can trigger a ‘threat of opportunism’ (a construct of TCE theory). In the context of 

IS/IT project outsourcing relationships (between customer and vendor), Logan (2000) 

proposed two solutions in order to avoid failure. She suggests two steps which comprise 

diagnosing the relationship from both sides of the contract and engaging the agency 
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theory to help design the types of contracts and relationships necessary to provide and 

support an environment of trust. Perunovic and Pedersen (2007) suggest that the agency 

theory in the context of IS/IT project outsourcing can be applied at the preparation stage 

in order to conduct screening of the vendors and defining the relationships with the 

vendors. Interestingly, in an empirical study, Tiwana and Bush (2007) compared the 

importance of TCE theory, agency theory, and KBV in the context of the IS/IT project 

outsourcing decision-making process. The findings suggest that Agency theory is 

considered as least important by the managers.     

 

2.3 The Concept of Absorptive Capacity 

 

 The concept of absorptive capacity is defined as “a firm's ability to recognize the 

value of new information, assimilate it, and apply it to commercial ends” (Cohen & 

Levinthal, 1990, p. 128). A common motivation for IS/IT project outsourcing is customer 

organizations’ desire to gain access and exploit the technical knowledge that is currently 

not available. Absorptive Capacity theory helps in explaining the cyclic (i.e., phased) 

process of acquiring new knowledge from providers and exploiting this knowledge for 

commercial purposes. Managing complex IS/IT project outsourcing partnerships is 

everything but an easy job. Adhering to the basic principles of absorptive capacity theory 

(i.e., acquiring and assimilating new knowledge to remain competitive) is vital for the 

customer organization but the assimilation of new knowledge through old cognitive 

models may become problematic. In the context of IS/IT project outsourcing, acquiring 

new knowledge from a vendor or vice versa is only possible when the IS/IT project runs 

smoothly and both parties remain committed to each other. Such a good environment 

can bring experts from both parties on a single platform where the exchange of 

knowledge can be shared with ease. This can only happen if an ongoing IS/IT outsourcing 

project progresses towards a success. In a finding of a multiple case study, researchers 

suggest that ‘Absorptive Capacity’ of the provider plays a significant role in moderating 

the effects of IS/IT outsourcing on innovation (Bahli, Wettenberg, Borgman, & Heier, 
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2013). It has been suggested that Absorptive Capacity is relevant to the concept of 

modularity and outsourcing but it does not have a good track record in controlling 

systems complexity in a changing environment (e.g., Benazeer, De Beuckelaer, Verelst, 

Mannaert, & Huysmans, 2012). However, we have proposed a model that suggests that 

modularity and absorptive capacity can be positively correlated. By combining the higher 

level of modularity and a higher level of absorptive capacity, an organization may become 

a system integrator (Benazeer, De Beuckelaer, Verelst, Mannaert, & Huysmans, 2012). 

Such organizations are referred to in the literature as “firms that know more than they 

make” and these organizations are able to outsource relatively successfully at low cost 

and at low risk (Brusoni, Prencipe, & Pavitt, 2001).  

 

2.4 Resource-Based View (RBV) 

 

 The RBV is a concept that suggests that a sustained competitive advantage can be 

achieved by exploiting internal resources of the firm (e.g., Barney, 1991; Daft and Lewin, 

1993; Hofer and Schendel, 1978; Penrose, 1959; Peteraf, 1993; Rumlet, 1984; Wenerfelt, 

1984). The literature review suggests a few examples of internal resources which include 

all assets, capabilities, organizational processes, firm attributes, information, knowledge, 

etc. (e.g., Barney, 1991). Barney (1991) contends that a sustained competitive advantage 

of a firm may not last forever but will not erode also through duplication efforts of other 

competing firms. Unlike new institutional economics, it does not assume long-lasting 

homogeneity among organizations but in fact, they differ in their endowment of 

resources and capabilities, which in turn affects their efficiency (Madhok, 2002). Mata, 

Fuerst, and Barney (2005) hypothesized that five key IS/IT drivers which lead to a 

sustained competitive advantage, are customer switching costs, access to capital, 

proprietary technology, technical IS/IT skills, and managerial IS/IT skills. However, in their 

study, only the hypothesis on managerial IS/IT skills was supported. Moreover, in a highly 

dynamic business environment, RBV has some limitations and as a consequence the 

original proposition of the RBV has been challenged as static and negating the influence 
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of market dynamism (e.g., Benazeer, Verelst, Van Grembergen, & Mannaert, 2008; 

Eisenhardt & Martin, 2000; Priem & Butler, 2001a, 2001b). Burisch and Wohlgemuth 

(2016) argue that RBV, although efficient in static environments, is less applicable to 

explain sustainable competitive advantage in a rapidly changing environment. 

 

2.5 The Concept of Dynamic Capability (DCP) 

 

 Dynamic Capability is defined as “the firm’s ability to integrate, build, and 

reconfigure internal and external competencies to address rapidly changing 

environments” (Pisano, 2016; Teece, Pisano, & Shuen, 1997, p. 516). The resource-based 

view of the firm emphasizes sustainable competitive advantage but the concept of 

Dynamic Capability as an extension of RBV emphasizes the issue of competitive survival 

in response to rapidly changing contemporary business conditions. Managers may use 

Dynamic Capability in order to integrate, build and reconfigure internal and external 

competencies in a changing environment. In the context of IS/IT outsourcing, three kinds 

of Dynamic Capabilities are identified and defined in the literature (Karimi-Alaghehband 

& Rivard, 2012). These are IS/IT outsourcing dynamic capability, IS/IT outsourcing 

operational capability, and IS/IT outsourcing learning capacity. The IS/IT outsourcing 

dynamic capability is defined as the ability of an organization to purposefully extend, 

create or modify its information technology resources through an outsourcing 

arrangement. The IS/IT outsourcing operational capability is defined as the ability of the 

client firm to manage/execute IS/IT outsourcing arrangements, and the IS/IT outsourcing 

learning capability is defined as the capacity to acquire external knowledge on IS/IT 

project outsourcing and accumulate experience. Some scholars claim that to apply this 

theory in Management and Organizational studies, more research is required so as to 

measure the capabilities. Clarification of the specific processes of dynamic capability 

building in particular industries is also called for, in order to make the concept more useful 

to senior managers who set directions for their firms (e.g., Ludwig & Pemberton, 2011). 

A conceptual study suggests that Dynamic Capabilities perspective offers a huge 
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opportunity for understanding IS/IT outsourcing issues however, it is observed that it has 

not been explained how DCP can be applied (Balaji & Brown, 2005). A recent meta-

analysis reveals that the empirical evidence for the relationship between dynamic 

capabilities and competitive advantage is inconsistent (e.g., Pezeshkan, Fainshmidt, Nair, 

Lance Frazier, & Markowski, 2015). 

 

2.6 Knowledge-Based View (KBV) 

 

 It is understood that IS/IT can play an important role in support of the knowledge-

based view of the firm as the information systems can be used to synthesize, enhance, 

and expedite large-scale intra-firm and inter-firm knowledge management (Alavi & 

Leidner, 2001). The knowledge-based view perspective considers firms as repositories of 

tacit and explicit knowledge, which is pivotal to sustained competitive advantage (Grant, 

1996b; Nonaka, 1994). The prescriptive aspect of the knowledge-based view advocates 

the importance of exploiting knowledge resources within the boundary and outside of 

the boundary of the firm. For instance, IS/IT project outsourcing creates an opportunity 

to explore and learn from the vendors’ complementary skills and expertise (Grant & 

Baden-Fuller, 2004). Many IS/IT project outsourcing decisions are motivated due to the 

need to access and exploit the specialized technical knowledge that may not be 

immediately available or achievable in the customer’s organization. Zack, Mckeen, and 

Singh (2009) examined IS/IT project outsourcing from the KBV perspective and argued 

that the literature and practices have significantly underplayed the role of knowledge and 

learning in evaluating IS/IT project outsourcing decisions. Comparing the IS/IT outsourcing 

decisions in three different perspectives (e.g., TCE, RBV, and KBV), the authors assert that 

the activities which may seem appropriate for IS/IT outsourcing from the perspectives of 

transaction cost economics or the resource-based view of the firm might not be from the 

KBV (Zack, Mckeen, & Singh, 2009). Tiwana and Bush (2007) examined IS/IT outsourcing 

decision factors from the KBV perspective and found that an organization with a higher 

level of IS/IT technical knowledge is less likely to outsource. There is a considerable 
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debate in the literature whether KBV can be regarded as a theory of the firm or not (Foss, 

1996; Phelan & Lewin, 2000). A prominent scholar and a notable proponent of 

the knowledge-based view of the firm states that “the emerging knowledge-based view 

of the firm is not a theory of the firm in any formal sense” (Grant, 2002, p. 135). 

 

2.7 The Concept of Core Competence 

 

 Literature suggests that firms should perform all those in-house activities for 

which they possess strategic resources and capabilities as because this strategy will 

enable them to outperform competitors, and thus obtain greater rents (Prahalad & 

Hamel, 1990; Quinn & Hilmer, 1994). Alternatively, functions should be outsourced when 

firms lack resources and capabilities which are required to obtain the expected 

performance. The theory of core competence is an important theoretical basis for 

outsourcing, and it provides a base and target for outsourcing (Peteraf, 1993). Quinn 

(2009) stated that enterprises should continuously invest in businesses with core 

competence and outsource businesses without core competence. McIvor (2005) also 

pointed out that enterprises should focus on the development of core competence of 

enterprises and outsource all the non-core activities. Outsourcing may be used in order 

to enhance competitive advantage which is essential to survive and thrive in the long run. 

Enarsson (2008, p. 18) argued that “a firm may improve competitive advantage by 

implementing different concepts, of which outsourcing is one”. In the past, the general 

tendency was to outsource only non-core business processes to an outside vendor, but 

recently some firms are outsourcing their core business processes as well to gain and 

maintain competitive advantage (Mehta, Armenakis, Mehta, & Irani, 2006). The customer 

organizations often struggle to define their core competencies and decide what needs to 

be kept in-house and what can be outsourced. The core competency is also a relative term 

which might change when the business environment changes. 

 

 



Page - 24 - of 250 

 

2.8 Relational View 

 

 The concept of the relational view argues that idiosyncratic inter-firm linkages are 

a source of relational rents and is defined by Dyer & Singh (1998, p. 662) as “a 

supernormal profit jointly generated in an exchange relationship that cannot be 

generated by either firm in isolation and can only be created through the joint 

idiosyncratic contributions of the specific alliance partners”. Later, some scholars 

extended this theory and suggested that the relational view can be considered as an 

extension of RBV (e.g., Lavie, 2006). Scholars using the lens of the relational view suggest 

that the success of IS/IT project outsourcing requires a good and trustworthy relationship 

between the customer and the vendor as an IS/IT project outsourcing is a source of 

creating value through partnership (e.g., Mehta, Armenakis, Mehta, & Irani, 2006). In 

addition to the good and trustworthy relationship, the theory also advocates exhaustive, 

well-defined, and unambiguous SLA’s that should be mutually and clearly understood and 

accepted by both the customer and the vendor (e.g., Webb & Laborde, 2005). It is 

pertinent to remind here that the concept of modularity places a high emphasis on 

exhaustive, well-defined, and unambiguous SLA’s. Prior to signing an SLA, it is important 

to identify the areas of potential conflicts by documenting detailed mechanisms as to how 

to deal with any disputed issue. The relationship should be able to facilitate achieving 

long-lasting mutual benefits by creating a synergistic opportunity for both the customer 

and the vendor (Friedman & Giber, 2007). The relational view in the context of IS/IT 

project outsourcing may contribute in enhancing competitive advantage for both, the 

customer and the vendor, as they share knowledge and expertise to make the undertaken 

IS/IT project outsourcing succeed. In the typical conceptual relational approach, the 

customer needs to cut the cost and maximize process efficiency. Vendors are supposed 

to offer these benefits to customers, but vendors also seek business growth and profit 

maximization. Hence, a balanced approach is necessary as both (customer and vendor) 

must be benefitted equally otherwise the project will be a failure. According to 

Blumenberg (2012), application and active management of relational view aspects in IS/IT 
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project outsourcing was widely neglected. Studying the relational view and its 

relationship to IS/IT project outsourcing failure, scholars suggest that about 25% of 

customer organizations reported the IS/IT project outsourcing failures are linked to the 

relationship issues (e.g., Goles & Chin, 2005). Beugre and Acar (2008) describe that an 

inter-organizational partnership is not a risk-free environment because of the difference 

in the socio-economic environment, geographic, cultural and moral values, ethical issues 

and government regulations. The relational view may guide the relationship between 

customer and vendor.  However, research in this area is still at a nascent stage (Goles & 

Chin, 2005). 

 

2.9 IS/IT - Governance 

 

 In addition to the above discussion about the theoretical lenses used to study the 

IS/IT project outsourcing phenomenon, the literature on management and IT-

management argues to offer better control of the IS/IT systems using some specific 

governance framework (e.g., COBIT, ITIL, etc.). IS/IT governance is referred to as a formal 

framework that provides a structure for organizations to ensure that IS/IT investments 

support business objectives by following guidelines or principles proposed by the IS/IT 

scholars and practitioners. Some of te concepts of IT governance came as a result of 

legislation and regulation established in the late 1990s and early 2000s to regulate the 

growing usage of technology in business. Among these laws, the Gramm–Leach–Bliley Act 

(GLBA) and the Sarbanes-Oxley Act are more influential. The governance frameworks for 

IS/IT services, for instance, ‘Control Objective for Information and related Technologies’ 

(COBIT) and ‘Information Technology Infrastructure Library’ (ITIL) are contributing in 

aligning the business and IS/IT objectives, explicating the industry standards for IS/IT 

competency, and serve as an IS/IT management guideline. In the following we will briefly 

discuss COBIT and ITIL, and in the next section we will discuss business-IS/IT alignment 

and governance and its relationship to modularity and IS/IT project outsourcing. 
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2.9.1 COBIT  

 

  COBIT is referred to as “a set of controls over information technology and 

organizes them around a logical framework of IT-related processes and enablers” (De 

Haes & Van Grembergen, 2015, p 103). COBIT is developed by a group of international 

IS/IT professionals and IS/IT auditors under the umbrella of ISACA (Information Systems 

Audit and Control Association). The first version of COBIT was introduced in 1996 and the 

latest version, ‘COBIT 5’, was released in 2012. The latest version is aimed to serve all 

aspects of the IS/IT, business, and risk/security related activities under a single umbrella 

by integrating two other frameworks destined for IS/IT related business processes (VAL 

IT), and IS/IT related risk management (RISK IT). The business aspect of COBIT contributes 

in linking the business goals to IT goals, providing metrics and maturity models to measure 

their achievement, and identifying the associated responsibilities of business and IT 

process owners. In order to measure the stakeholder’s expectations and achieved goals, 

both in tangible and intangible terms, a broader measurement process is adopted by 

COBIT based on the “balanced scorecard” initially developed by Kaplan and Norton (1996) 

and later the IS/IT specific “IT balance scorecard” developed by Van Grembergen and his 

colleagues Van Bruggen (Van Grembergen & Van Bruggen, 1997), and Timmermans (Van 

Grembergen & Timmermans, 1998). ISACA is also providing advisory support for a 

successful IS/IT outsourcing initiative through the “outsourced IT audit/assurance 

program” and the “outsourced IT environments audit/assurance program” focusing on 

top-level governance, guidelines and procedures, as well as implementation of these 

controls.  

 

2.9.2 ITIL 

 

  ITIL is referred to as “a framework of best practices for delivering IT 

services. ITIL’s systematic approach to IT Service Management (ITSM) can help businesses 

manage risk, strengthen customer relations, establish cost-effective practices, and build a 
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stable IT environment that allows for growth, scale and change” (White & Greiner, 2017). 

In the 1980s, a set of recommendations for standard IT practices was developed by the 

British governments “Central Computer and Telecommunications Agency (CCTA)”. Over 

the years, the ITIL's credibility and utility became recognized, and in 2005, the ITIL “Service 

Management Standard” was mapped in ISO 20000, part 11 of the International 

Organization for Standardization (ISO). The latest version currently used was developed 

in 2011. The service design book is the second among five volumes book of ITIL. The 

service design book through “Service Level Management” (SLM) provides guidance on the 

development and maintenance of information technology policies, documents, and 

architectures for the design of IT service solutions and processes. The SLM facilitates a 

provider to prepare an exhaustive service catalogue explicating all dependencies and 

interfaces of all services to be offered to the customer. COBIT and ITIL are complementary 

to each other: while COBIT is providing a governance and assurance role, the ITIL is 

providing a guidance for service management. IS/IT governance and management 

frameworks cannot be considered as a panacea as a survey report suggests that seventy 

seven percent of ITIL users either agreed or strongly agreed to the following proposition: 

"ITIL does not have all the answers" (Bruton, 2004). The management and IT-management 

literature also contend that the ITIL does not address enterprise architecture issue in 

depth; therefore, it is less relevant in addressing issues relating to a poorly designed 

enterprise architecture and software applications (e.g., Mishra, 2011).   

 

2.9.3 Business - IS/IT alignment and governance 

 

  IS/IT Governance is defined as “the organizational capacity exercised by 

the Board, executive management and IT management to control the formulation and 

implementation of IT strategy and in this way ensure the fusion of business and IT” (Van 

Grembergen, 2010, p. 1). The goal of IS/IT governance is achieving a better alignment 

between the business and IS/IT (Van Grembergen, W., De Haes, S., & Guldentops, 2004). 

Beulen and Ribbers (2007) conducted a qualitative case study research applying interview 
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methodology involving two organizations and they mapped the IS/IT outsourcing best 

practices to the IS/IT governance based on the IS/IT outsourcing literature. They identified 

and defined four relevant IS/IT outsourcing best practices (i.e., reporting, capabilities to 

manage outsourcing relation, adequate communication, and changing regulations). 

Moreover, Beulen (2004) contends that an effective outsourcing strategy will result in  

proper IS/IT Governance, therefore, it is equally important to align the business strategy 

with the IS/IT strategy, and the IS/IT strategy with the outsourcing strategy. Beulen (2004) 

argues that the definition of IS/IT outsourcing governance and the definition of 

‘successful’ (in outsourcing initiatives) are identical. IS/IT outsourcing governance refers 

to  “the governance of IS/IT outsourcing partnership results in realizing the mutually set 

goals of the IS/IT outsourcing relationship and the alignment of the goals is a precondition 

for governance” (Beulen 2004, p. 312); whereas ‘successful’ (in outsourcing initiatives) is 

defined as “the realization of prior set objectives by both the outsourcing organization as 

well as the IS/IT supplier” (Beulen 2004, p. 317). The findings of an empirical study 

identified three important factors (i.e., maturity, flexibility, and integration) that influence 

the success of an IS/IT project outsourcing initiative (Beulen, 2004).    

 

2.9.4 The role of modularity and governance in Business - IS/IT alignment 

 

  The Business-IS/IT alignment literature often focuses on the IS/IT 

governance perspective (Beulen, 2004, De Haes, & Van Grembergen, 2015) but the role 

of IS/IT architecture in enabling agile and evolvable Business-IS/IT alignment is often 

ignored (Tiwana, 2010). As the business objectives and strategies are often required to 

be realigned to the dynamic business and economic environment, the IS/IT architecture 

is also required to be agile and adaptive in order to realign per se, to the evolving business 

objectives. The IS/IT architecture of an organization refers to the arrangement through 

which various software applications and subsystems are interlinked (Kruchten, Obbink, & 

Stafford, 2006). A modular IS/IT architecture (i.e., web service, service-oriented 

architecture or SOA) is often regarded as an enabler of agility and widely used by the 
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leading organizations in different industries (Hagel & Brown, 2005). The NS theory indeed 

provides a guideline how to create an agile and evolvable IS/IT architecture (Mannaert, 

Verelst, & De Bruyn, 2016). As it is aforementioned, modularity can be applied to both 

the technical and the non-technical levels.  Therefore, manifestations of modularity could 

be observed at the organizational structure of the IT function and at the IS/IT governance 

structure as well. The findings of an empirical research conducted by Tiwana and 

Konsynski (2010) suggest that the effect of IT governance decentralization on business-IT 

alignment was fully mediated by IS/IT agility and the findings further suggest that IS/IT 

agility can be attained by adopting modular IS/IT architecture. Moreover, the literature 

also suggests that modularity per se is a mode of governance or at least a factor that 

complements governance for IS/IT project outsourcing, as higher levels of modularity 

(fine-grained) reduces the need for control and coordination (Kramer, Heinzl, & 

Eschweiler, 2014). 

 

2.10  Conclusion 

 

 The review of the literature shows that IS/IT outsourcing has been extensively 

researched in academic literature, based on a significant number of theories and/or 

concepts. Most of these studies originate from the management- or IT management 

literature. Several of these theories do refer to certain aspects of modularity. However, 

these theories and/or concepts study modularity at a relatively high level of abstraction, 

mostly focusing on correlations with other concepts in the context of empirical studies, 

making abstraction its precise role in the complexity of concrete projects. Our interest is 

to develop a more detailed view of the role of modularity in the complexities of IS/IT 

project outsourcing, in the actual artefacts and constructs (including SLA’s, 

‘dependencies’, ‘coupling’, and others) involved in the IS/IT outsourcing projects. This 

view is not provided by the above-mentioned theories. 
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Chapter 3. The concept of modularity 

Modularity is a core concept in many domains of science and engineering. Nowadays, 

many complex products are being developed by advanced application of modularity 

aspects. Examples include the Boeing 787, automobiles, PC hardware, software, and 

many others.  In this chapter, the concept of modularity and some important associated 

aspects, as identified by the noted authors of the domain. We discuss terminology 

regarding modularity and provide a brief overview of general frameworks on modularity 

such as the ‘Design Structure Matrix’, Baldwin and Clark’s ‘Modularity Operators’, and 

research on ‘Normalized Systems’, as this theory motivates our interest in applying 

modularity to a diverse range of domains, including, in the case of this PhD, IS/IT 

outsourcing. In the next chapter, we review the academic literature on the role of 

modularity in the context of IS/IT outsourcing. 

 

3.1 Terminology and aspects of modularity 

 

 The concept of modularity has been used in a variety of disciplines including 

Information Systems, Management and Organization Sciences, Engineering, Product 

Design, Production Systems, Psychology, Biology, and Mathematics (Schilling, 2000). One 

of the consequences of the versatile utility of the concept of modularity is that even 

within modularity literature, the concept is used in different ways and applied to different 

units of analysis (Campagnolo & Camuffo, 2010). Therefore, the following section outlines 

the terminology and aspects of modularity used throughout this study.  
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3.1.1 Module 

 

  A module is a part of a system which collaborates with other parts and 

whose boundary is identifiable. Modularity is a property of complex systems, whereby 

the system is decomposed into several subsystems (i.e., modules). Simon (1962, p. 474) 

refers to modularity as a “nearly decomposable systems, in which the interactions among 

the subsystems (modules) are weak, but not negligible”. Schilling (2000, p. 7) defines 

modularity as “at its most abstract level, it refers simply to the degree to which a system’s 

components may be separated and recombined”.  Baldwin and Clark (2000, p.11) define 

modularity as “a particular pattern of relationships between elements in a set of 

parameters, tasks, or people. Specifically, modularity is a nested hierarchical structure of 

interrelationships among the primary elements of the set”. Modularity is a multifaceted 

concept and is applied in diverse domains, therefore, many domain-specific definitions of 

modularity can be observed in the literature. 

 The literature review suggests that the most influential definitions of a ‘module’ 

came from the ‘Product Design’ and ‘Engineering’ domains where two different 

approaches (i.e., functional and structural) are observed in defining a module (Miraglia, 

2014). The “functional approach” definition refers to a module as a system’s component 

that is functionally independent from other components within the same system (Suh, 

1990). The “structural approach” definition is based on purely structural elements and it 

refers to a module which is made up of components that are tightly connected among 

themselves and loosely connected with the components of other modules (Baldwin & 

Clark, 2000).  

 

3.1.2 Modular system 

 

  A modular system consists of modules. It is possible to view many entities 

(i.e. natural, social, biological, and technological) as a modular system. The identity of any 

unit as modular system or context is not fixed; this identity is determined by the level of 
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analysis chosen. For instance, an organization is a modular system within the context of 

an industry, but an industry is a modular system within the context of an economy. 

Moving in the opposite direction, it can be observed that the organization is the context 

within which a particular production system or a department is a modular system, and so 

on and so forth.  

 Campagnolo and Camuffo (2010, p. 260) mention that “near-decomposability, as 

well as modularity, is a ‘relative’ attribute of complex systems (Baldwin & Clark 1997, 

2000; Simon 1962): within the same system there may be different levels of analysis and, 

consequently, different levels of modularity. Moreover, the same module may be part of 

different, nested systems”. A well-designed modular system consists of modules which 

can be split and recombined into a new configuration with little loss of functionality 

(Langlois, 2002; Sanchez, 2013). A modular system is composed of units (or modules) that 

are designed to work independently but still functions as an integrated whole (Baldwin & 

Clark, 1997; 2000). 

 

• Example 

 

The manufacturing system of a ‘Smart’ car can be considered as a modular system. 

Daimler-Benz, the manufacturer of ‘Smart’ car is involved in only six percent of the 

manufacturing process (in-house). Seven modules of the ‘Smart’ car is manufactured 

separately by different suppliers. The suppliers deliver and assemble their pre-

constructed modules in the assembly line by their own technicians (Stephan, Pfaffmann, 

& Sanchez, 2008). 
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Table 3.1. Examples of modular structures: The ‘Smart’ car 

 

 

 

 

  

 

 

 

 

 

 

 Table 3.1 illustrates modular systems at two different levels. The right-hand 

column of the table represents products as modules of the ‘Smart’ car (e.g., space frame, 

doors, paintshop, front powertrain including breaks and lights, cockpit, plastic body 

panels, and rear powertrain). The left-hand column represents suppliers, which arguably 

could be considered as modules as well (e.g., Magna, Uniport, Surtema, Bosch, 

Mannesmann, Dynamite Nobel, and Krupp Hoesch). 

 

3.1.3 Design Rule(s) 

 

  Compatibility among modules is ensured by ‘design rules’. Sometimes 

modules are designed independently but at the end, these modules should work as a 

whole. Baldwin and Clark (2006) contend that every important design dependency must 

be understood and addressed via a design rule.  

 

 

 

Suppliers Modules 

Magna Space frame 

Uniport Doors 

Surtema Paintshop 

Bosch Front powertrain, breaks, lights 

Mannesmann Cockpit 

Dynamit Nobel Plastic body panels 

Krupp Hoesch Rear powertrain 
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• Example 1 

 

In the automotive industry, the tyre is not produced by the car manufacturer. The car 

owners have the choice to purchase any brand of tyre from the market. But the ‘design 

rules’ for the tyre are set by the car manufacturer and the car owner must adhere to those 

‘design rules’. In case of a tyre, some numbers are visible on the side wall of the tyre 

(figure 3.1). These numbers refer to the ‘design rules’ set by the car manufacturer. In 

figure 3.1, a set of numbers on the sidewall of a tyre is ‘165/65R14 79T’ and it can be 

interpreted as: ‘165’ is the width of the tyre (165mm), and ‘65’ is the height of the sidewall 

of a tyre that is 65% of the width. The ‘R’ represents radial construction, and the diameter 

of the inner rim is 14 inches. The load index is referred as ‘79’ which is equivalent to 437 

kilograms of load carrying capacity for each tyre. The speed index is ‘T’ which is equivalent 

to 190 km/h, and this is the maximum speed allowed for the tyre at full load.    

 

 

Figure 3.1. Example of ‘Design Rules’ for tyres of a specific car. 
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• Example 2 

  

Alloy wheels are becoming popular, but many cars of the older model were not fitted with 

alloy wheels. If someone likes to replace the old steel wheels of his/her car with alloy 

wheels, s/he should adhere to some ‘design rules’ (figure 3.2) set by the car manufacturer 

(e.g., Bolt Circle Diameter and Pitch Circle Diameter). The Bolt Circle Diameter (BCD) is the 

diameter of an imaginary circle drawn through the center of the bolt. The Pitch Circle 

Diameter (PCD) is the diameter of an imaginary circle drawn through the center of the 

bolt hole. The new allow wheels should match the BCD and PCD of his/her car. BCD is 

measured in millimeter and ‘5x120mm’ represents alloy wheels with 5 bolt holes and with 

a diameter of 120mm. The BCD measurement (5x120mm) is the ‘design rule’ of a car set 

by the car manufacturer. The BCD may vary between car makers, sometimes even 

between model lines. 

 

 

 

Figure 3.2. Example of ‘Design Rules’ for wheels of a specific car 

BCD (on the left hand) and PCD (on the right hand). 
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3.1.4 Modular Architecture 

 

  A modular architecture can be described as “a predefined set of 

prescriptive rules which all modules of the system need to adhere to” (Huysmans, De 

Bruyn, Benazeer, De Beuckelaer, De Haes, & Verelst, 2014, p. 4418). The modular 

architecture is a design principle of any system that decomposes a complex system into 

loosely coupled modules. These loosely coupled modules work together respecting the 

predefined set of prescriptive rules in order to achieve a common goal. A modular 

architecture identifies the modules of a system and defines the conditions of an interface. 

The defined conditions of an interface may impose the rules how modules can 

communicate amongst each other. The IS/IT architecture of an organization refers to the 

arrangement through which various software applications and subsystems are interlinked 

(Kruchten, Obbink, & Stafford, 2006). A modular architecture either of a product or of an 

IS/IT project should be designed before starting the product development or IS/IT project 

and preferably should not be changed during the implementation of the project as this 

usually causes a large change impact. The organization involved with the product 

development or with the IS/IT project should strictly follow the predefined guidelines of 

the modular architecture. During the development or implementation stage, if there is a 

necessity to change the architecture, it should be executed preferably by the same person 

who has designed it or by a person who has an in-depth knowledge about this particular 

architecture. On this issue Baldwin and Clark (2000, p. 127-128) assert that “architectural 

changes do not arise naturally from incremental analysis [….] The knowledge needed to 

make these judgments is gained from experience with prior designs, combined with a 

detailed understanding of the artifact’s intended functions and of its physical logical 

structure”. 
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• Example 

 

The modules of the ‘Smart’ car is manufactured by at least seven big suppliers (1st tier). 

For instance, doors are manufactured by a supplier named ‘Uniport’. The ‘Uniport’ door 

should respect some parameters (specifications) while manufacturing the doors so that 

those doors can fit with the mainframe. In this situation, the modular architecture is an 

overview of defining parameters (specifications) for the modules of the system (doors, 

body panels, space frame etc.) so that they fit well within the system as a whole (‘Smart’ 

car). A modular architecture unambiguously defines what can be designed as modules 

(i.e., in this case doors, body panels, space frame etc), and specifies the interfaces (i.e., 

how the modules are connected to each other). 

 

3.1.5 Interface 

 

  Modules should communicate with each other through the interfaces 

(Langlois, 2002). An interface is a common boundary where direct contact between two 

or more modules occurs and where these modules communicate with each other. The 

interface is a virtual or physical document where the rules of interaction (dependencies, 

conditions) among modules are exhaustively and unambiguously documented. The 

interface describes the inputs required by a module to perform its part of the 

functionality, and the output it will provide to its external environment (which includes 

other modules in the system). An interface is one of the most important aspects of the 

concept of modularity which describes how different modules can interact. Interfaces in 

services can include people, information, and rules governing the flow of information 

(Voss & Hsuan, 2009). The team-leads representing customer organization and the 

vendor organization can be conceived as interfaces between these two organizations. The 

service level agreement (SLA) between the customer organization and the vendor 

organization can also be conceived as an interface. 
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Figure 3.3. Different types of interface between two modules. 

  

 In an abstract way, the SLA can be considered by some people (especially by 

practitioners) as a means to measure the performance of the vendor (i.e., KPI’s) and level 

of services expected from the service provider. The SLA is also used in measuring the KPI’s, 

for example in detailing the compensation which has to be paid for failures in delivering 

the committed service within specific budget and within a specific time. At the industry 

level, these interfaces often consist of regulatory frameworks, rules, standards, and 

technical specifications that allow different players to connect (Jacobides, Knudsen, & 

Augier, 2006).  
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• Example  

 

Let’s consider an SD (secure digital) card and a laptop as two modules. The SD card 

connects to the laptop through a slot (port). This slot (port) can be considered as an 

interface between SD card and laptop. The different manufacturers can make different 

versions of SD cards, with different characteristics (e.g., class 2, 4, 6, 10, etc.), if they 

adhere to the same interface. 

 

3.1.6 Dependencies 

 

  Dependency is the degree to which a module relies on other modules in 

order to function and is a very important aspect of the concept of modularity. Its 

importance is reflected in the definition of modularity as provided by Campagnolo and 

Camuffo (2010, p. 259) “modularity is an attribute of a complex system that advocates 

designing structures based on minimizing interdependence between modules and 

maximizing interdependence within them”. Furthermore, Ethiraj, Levinthal, and Roy 

(2008) suggest that modularity is regarded as a design principle that advocates designing 

structures which are based on minimizing interdependence between subsystems and 

maximizing interdependence within the subsystems. According to the aforementioned 

definition, modular design decisions are mainly based on dependencies. Minimizing inter-

modular dependencies can be explained as “requirements of a module from other 

modules in order to function and how introducing a change to a module impacts other 

modules” (Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes, & Verelst, 2014, p. 

4418). A higher degree of inter-modular dependency is an indication of poor modular 

design. It is easy to understand and study a system with low inter-modular dependencies 

as modules can be analyzed in isolation and changes or extensions can be applied rather 

easily. Undefined or hidden dependencies are not allowed in a modular structure, all 

inter-modular dependencies should be made explicit. Baldwin and Clark (2000, p. 185) 
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assert about hidden dependencies as follows: “Because of these dependencies, there will 

be ramifications of any choice made” during the design of the artifact.  

 

• Example 

 

Although computers are designed and manufactured as a modular product, many 

dependencies are observable. One example can be found in the dependencies related to 

the CPU (Central processing unit). Replacing an Intel ‘modular CPU’ (not soldered) with 

an ‘AMD’ may affect many other modules (e.g., the sockets, entire motherboard, and the 

‘random access memory’ etc.). Sometimes even replacing a ‘modular CPU’ (not soldered) 

from the same manufacturer may also affect many other modules of the computer 

system.   

 

3.1.7 Coupling  

 

  Coupling is a measure of the dependencies between modules (van der 

Linden, Mannaert, & De Bruyn, 2012), in other words, coupling refers to the degree of 

connection, relationship, and dependencies between modules. Due to interdependence 

structure, good modular systems are frequently classified as low or loosely coupled 

systems (Levinthal, 1997; Orton & Weick, 1990; Schilling, 2000). 

 



Page - 41 - of 250 

 

 

Figure 3.4. Coupling of modules.  

 

• Example 

 

Figure 3.4 illustrates, on the left-hand side, high coupling between modules A, B, C, D, and 

E. For example, a major change to module ‘E’ might have an impact on all other modules 

(A, B, C, D) as module ‘E’ is coupled to all of them. But on the right-hand side, the coupling 

between modules A, B, C, D, and E is low. Introducing a similar change to module ‘E’ might 

impact module ‘B’ but not the other modules (A, C and D). 

 

3.1.8 Cohesion 

 

  Cohesion reflects the degree of similarity between the parts of a single 

module (Chidamber & Kemerer, 1994). Cohesion refers to a structural property 

comprising a density of ties, or in other words, cohesion examines how the activities 

within a module are related to one another. Cohesion is used to indicate the degree to 
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which a module has a single, well-focused purpose. A good modular design supposed to 

have high cohesion. 

 

 
 

Figure 3.5. Cohesion of modules. 

 

• Example 

  

Figure 3.5 illustrates how different modules can have different levels of cohesion. On the 

left-hand side, module A has three different and non-related parts. On the right-hand 

side, modules X, Y, and Z have a finer-grained modularity, and consist of smaller, more 

clearly defined parts. Hence, all contents of the modules (X, Y, and Z) are highly similar, 

therefore referred to as highly cohesive. As a consequence, understanding the inner 

workings of modules X, Y and Z will be less complex than understanding the inner 

workings of module A, which combines three different parts. 
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3.1.9 Separation of concerns 

 

  ‘Separation of Concerns’ is probably one of the most well-known design 

principles on modularity. Dijkstra (1974, p. 1) first coined the term ‘Separation of 

concerns’ in his paper ‘On the role of scientific thought’. He states that “It is what I 

sometimes have called the separation of concerns, which even if not perfectly possible, is 

yet the only available technique for effective ordering of one’s thoughts that I know of”.  

The principle of separation of concerns can be explained as a single module which should 

be allocated a single task or responsibility. The principle of separation of concerns 

facilitates future modifications and it becomes easier to detect a problem with a system. 

Separation of concerns is an indispensable principle in designing an effective modular 

system where change is evident. 

 

• Example 

 

In electrical wiring, there is a widespread practice to separate each circuit from another. 

For instance, the circuit for the lights should be prepared separately and independently 

using cables of 1.5mm² and a circuit breaker of 16 amperes (maximum). Circuit for the 

sockets (maximum 8 sockets per circuit) should also be prepared separately and 

independently using cables of 2.5mm² and a circuit breaker of 20 amperes (maximum). 

Moreover, there should be another circuit for the stove separately and independently 

using cables of 6mm² and a circuit breaker of 40 amperes (maximum). The advantage of 

separation of circuits is that in case an electrical problem arises only in the stove then the 

lights, television, and the computers will continue functioning. Another advantage is that 

it is very easy to detect the location of the problem. 
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3.1.10 Encapsulation 

 

  The encapsulation or information hiding aspect in a modular design was 

described by Parnas (1972) in the context of designing modular software in order to 

accommodate changes. Encapsulation refers to hiding information within a module so 

that modules can interact without requiring or being able to have full knowledge of the 

contents of each other. Encapsulation strategy helps to enclose a module in a common 

interface and in this way, it becomes a ‘black box’ where invalid changes cannot be 

executed. It also helps to isolate or ‘hide’ the design decisions that might require a change 

in future. In this way, any change in future will not affect the entire system. 

 

• Example 

 

A developer when designing an application doesn’t need to know all the applications 

and/or all the functions of the operating system. He/she can design applications solely 

relying on the API (Application programming interface). 

 

3.1.11 Standards 

   

  A standard refers to adhering to some uniform rules in designing a modular 

system. Uniformity in ‘design rules’ facilitates mass production. Manufacturers can 

produce in bulk to achieve the economy of scale once a design is standardized and 

accepted by the regulators, manufacturers, whole sellers, retailers, and consumers. 

 

• Example 

 

Wheels of cars are not uniquely designed for each model, instead they are selected (based 

on the technical specification) from the standard sizes available in the market. The 

consumer can choose any brand of wheels of that specific size for a particular car. Wheels 
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are the standardized product in the automotive industry similarly to a processor, hard 

disk, and RAM memory (Random access memory) etc. are standardized products in the 

computer industry.    

 

3.2 Design structure matrix 

 

 The Design Structure Matrix (DSM) has been proposed to map dependencies 

between elements in a system and address the complex issues related to Engineering, 

Product Design, Systems Science, Management Sciences, Organization Sciences, 

Healthcare Management, Public Policy, Natural Science, and Social Systems (Steward 

1981; Eppinger, 1991; Baldwin & Clark, 2000; Eppinger & Browning 2012). In addition to 

being quite popular and being widely used in the field of Engineering and Product Design, 

recently the DSM has also been used in organization design. Out of ten chapters in their 

book, Eppinger and Browning (2012) devoted two chapters (4 & 5) on the application of 

DSM in organization architecture. Their effort suggests the significance of the concept of 

modularity at the organization level.  

 Inter-modular and intra-modular dependencies can be identified by using the 

DSM while designing a product. An in-depth knowledge of the system and about the 

design parameters of inter-modular and intra-modular dependencies of different 

modules is the indispensable requirement in order to map a DSM. A set of design 

parameters of a product is plotted on a DSM (figure 3.6) reflecting that a particular 

parameter (i.e., ‘Q1’) is affected by other parameters of the design and also in turn, how 

the parameter ‘Q1’ is affecting other parameters of the design. In this way, a complete 

map of dependencies can be drawn in order to get the detailed structure of the product. 

How a simple DSM can be mapped, is illustrated in figure 3.6.  
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Figure 3.6. A simple DSM illustrated. 

 

 

 In the DSM above (figure 3.6), ‘X’ is the dependency between two design options 

and the gray boxes (A, B, C, D) are the intersection points of identical design options. The 

first ‘X’ (design dependency) is at the intersection of column P2 and row P1. This ‘X’ 

explains that the design option of P2 influences the design option P1. In other words, the 

design decision for design option P1 is dependent on the design decision of design option 

P2. It means that there is a dependency between P1 and P2, but this dependency is not 

detrimental as it is occurring within a module (in this case module ‘P’). This conforms to 

the statement made that the concept of modularity prescribes to have maximum 

interdependency within a module ‘maximizing interdependence within them’ 

(Campagnolo & Camuffo, 2010). 

 Another example, the second ‘X’ (design dependency) is at the intersection of 

column Q1 and row P2. This ‘X’ explains that the design option of Q1 influences the design 

option P2. In other words, the design decision for design option P2 is dependent on the 
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design decision of design option Q1. It means that there is a dependency between P2 and 

Q1, but this dependency is detrimental and considered as a violation of modular 

architecture as it occurs between the two modules (in this case module ‘P’ and module 

‘Q’).  

 An indirect or chained dependency is also illustrated in figure 3.6. An indirect or 

chained dependency is a kind of dependency which does not influence directly but may 

have indirect influence. In the figure under reference, the third ‘X’ (design dependency) 

is at the intersection of column Q2 and row Q1. This ‘X’ explains that the design option of 

Q2 influences the design option Q1. In other words, the design decision for design option 

Q1 is dependent on the design decision of design option Q2. It means that there is a 

dependency between Q1 and Q2, but this dependency is not detrimental as it is occurring 

within a module (in this case module ‘Q’). But the impact of this dependency may 

influence the design decision of design option P2 which is in another module (i.e. ‘P’) as 

P2 is influenced by the design decision of design option Q1 hence the design decision of 

Q2 may influence the design decision of P2 as well.   

 

3.3 Baldwin and Clark’s modular operators  

   

 Baldwin and Clark (2000) published a domain-independent theoretical framework 

on modularity in which they proposed six ‘modular operators’ to accommodate changes 

that can be applied in a modular system. These are: splitting, substituting, augmenting, 

excluding, inverting, and porting. Baldwin and Clark (2000) explain that operators are like 

actions that change the existing structure in order to improve a complex system. For 

instance, the inversion operator creates a new source of visible information (design rules) 

isolating the common features embedded in different modules; the porting operator 

allows making a module component compatible with other designs. Successful 

application of a modular operator is conditional on the assumption that no hidden 

modular dependencies are present in the system. 

These modular operators are further explained in the following sections. 
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3.3.1 ‘Splitting’ a design (and its tasks) into modules 

 

  The splitting operator is at the core of the modularization process because 

it permits to decompose a complex system to generate a set of loosely coupled modules. 

A fine-grained modular structure consists of many small modules instead of small sets of 

big modules. A fine-grained modular structure facilitates recombination of modules and 

offers greater flexibility.  

 

• Example 

 

An application module in software can be split into multiple smaller modules. There can 

be many ways of splitting an application module but one of those can be to split based on 

the package boundaries, for instance, a GUI module (graphical user interface), a data 

module, and a logic module. Usually, software is, to a certain extent, written following 

the principles of the modularity concept. The GUI module, data module, and logic module 

may probably be referred to as layers, each consisting out of a set of smaller modules. 

 

3.3.2 ‘Substituting’ one module design for another 

 

  Substituting is also an important operator in order to design a modular 

system. Substituting explains a situation where a module can be replaced by another 

module which may have different characteristics. 

 

• Example 

 

The CRT monitor (Cathode ray tube) of a personal computer can be substituted by a flat 

panel monitor. Many components (modules) of a personal computer are substitutable as 

computers are designed and manufactured as a modular product.   
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3.3.3 ‘Augmenting/Adding’ a new module to the system 

 

  Adding a new module to the existing system will only succeed if the added 

new module does not hinder the good functioning of the existing system. A well-defined 

interface can easily facilitate adding modules without creating any coupling into the 

system.  

 

• Example 

 

Many old notebook computers were manufactured without having a camera or webcam. 

But augmenting a new module (webcam) to a notebook is very simple and this added new 

module will not create any coupling into the system. However, the operating system of 

the notebook should be compatible with the webcam (built-in driver) or if this is not the 

case a new driver has to be installed (augmenting at software level as well) which is 

compatible with the operating system. Personal computers are designed and 

manufactured as modular products, hence there should be no problem in augmenting 

one module.   

 

3.3.4 ‘Excluding’ a module from the system 

 

  By applying the ‘excluding’ operator, the modular system can be 

minimized and if necessary, it can be incremented later on. In a well-designed modular 

structure, a module can be excluded without affecting the other modules.  

 

• Example 

 

For example, consider the internet as a modular system and the routers as modules. The 

internet is designed in such a way that if one router is excluded from the system, the 

system as a whole will continue to function. Thus, in such a situation exclusion of a module 
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does not impact the system. The system as a whole remains operational as the packages 

will find another way to approach their destination. 

 

3.3.5 ‘Inverting’ to create new design rules 

 

  In the context of modularity, inverting means that “a system should not 

have many common elements in different modules”. Inversion can be explained as “collect 

common elements across several modules and organize them as a new level in the 

hierarchy” (Baldwin & Clark, 2006). Modular operator ‘Inverting’ explains that common 

modules in a system should be able to be consolidated in a single module which can move 

above in the hierarchy.  

 

 

Figure 3.7. Modular operator: Inversion. 

 

In figure 3.7, modules ‘A’, ‘B’, and ‘C’ have a common element ‘E’. The strategy is to 

identify common elements (E) from those modules (A, B, & C), and combine all those 

common elements together. Then create a new module (E) consisting of those common 

elements (E).  
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• Example 

 

A printer driver is needed in many programs (i.e., word processing programs, drawing 

programs, database programs, etc.) to establish communication between a PC and a 

printer. The printer driver is not integrated individually in each of those programs, rather 

the printer driver is generalized and placed on a higher level of hierarchy in order to avoid 

duplication.  

 

3.3.6 ‘Porting’ a module to another system 

 

  The modular operator porting facilitates moving a module from one 

system to another. The porting operator facilitates a module to become compatible with 

two separate systems.  

 

• Example 

 

Many old notebook computers are equipped with VGA (Video graphics array) output but 

HDMI (High definition multimedia interface) has become a de facto standard for almost 

all new flat screens. In order to connect a module (HDMI screen) to the system 

(notebook), there is a need to use an adapter (converter). 

 

3.4 Normalized Systems 

 

 Changing and adapting their software systems is crucial for organizations in order 

to remain agile and flexible. However, several indications exist that this is hard to realize 

in practice. For instance, Lehman's Law of Increasing Complexity states that “….as an 

evolving program is continually changed, its complexity, reflecting deteriorating structure, 

increases unless work is done to maintain or reduce it" (Lehman, 1980, p. 1068). 
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 This deteriorating structure implies that applying similar changes to a system 

becomes more difficult over time. Normalized Systems (NS) tries to tackle this 

phenomenon by demanding BIBO (bounded input, bounded output) stability as defined 

in systems theory to software systems (Mannaert et al., 2011, 2016). This means that the 

impact of a bounded set of changes to a software system should only depend on the type 

of the changes, not on the size of the system to which they are applied. Conversely, 

changes which are dependent on the size of the system are coined combinatorial effects 

(Mannaert et al., 2011, 2016). In an agile environment, where we can assume that 

software systems are ever-growing and changing, such combinatorial effects become 

eventually prohibitive as their effort (and therefore, cost) may become larger than the 

cost for creating an entirely new software system. A system which is free of combinatorial 

effects is called a Normalized System (Mannaert et al., 2011, 2016). 

 NS proposes four theorems or principles, which have earlier been proven to be 

necessary conditions in order to avoid combinatorial effects (Mannaert et al., 2011, 

2016): 

 

• ‘Separation of Concerns’, stating that a processing function can only contain a 

single concern (i.e., change driver or each part which can change independently); 

• ‘Data Version Transparency’, stating that a data structure that is passed through 

the interface of a processing function needs to exhibit version transparency (i.e., 

not impacting processing functions in case it is updated); 

• ‘Action Version Transparency’, stating that a processing function that is called by 

another processing function needs to exhibit version transparency (i.e., not 

impacting its calling processing functions in case it is updated); 

• ‘Separation of States’, stating that the calling of a processing function within 

another processing function should exhibit state keeping (i.e., before calling 

another processing function, a state should be kept). 

 

Applying these theorems leads to very fine-grained modular systems, which are very hard 

to create by human programming, as every violation of every principle leads to the 
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introduction of a combinatorial effect. Therefore, five higher-level detailed design 

patterns (so-called elements) have been proposed to create NS software in practice 

(Mannaert et al., 2012, 2016), each aggregating and encapsulating a set of software 

constructs and providing the basic functionality of an information system: 

 

• ‘Data elements’, to represent data variables and structures, and including support 

for cross-cutting concerns such as remote access and persistence support; 

• ‘Task elements’, to represent processing instructions, and including support for 

cross-cutting concerns such as remote access, logging and access control; 

• ‘Flow elements’, to handle control flow and orchestrations (i.e., the execution of 

a number of task elements on a specific target data element in a stateful way); 

• ‘Connector elements’, to allow the interaction with external systems (via a user 

interface or another application); 

• ‘Trigger elements’, to offer periodic clock-like control and checking whether a task 

element needs to be triggered. 

 

Each of these elements provides, for a particular functional requirement (e.g., 

representing data, executing a calculation), a transformation into software code. That 

means that a set of cross-cutting concerns (e.g., data access control, persistency, etc.) is 

embedded and generated with each element instantiation. The elements have been 

proven to be free of combinatorial effects against a predefined set of anticipated changes 

(Mannaert et al., 2016). Therefore, as these elements allow to provide all basic 

functionalities of contemporary software systems, NS software can be built by 

systematically instantiating the above-mentioned elements as required. Moreover, it has 

been argued that NS reasoning is applicable to modular structures in general (De Bruyn, 

2014; Mannaert et al., 2016). More specifically, Van Nuffel (2011) illustrated that 

combinatorial effects could also be identified in business process models in the ‘Business 

Process Modeling Notation’ (BPMN), and proposed guidelines on how they could be 
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eliminated. Huysmans (2011) investigated the existence of combinatorial effects at the 

level of enterprise architectures, comprising both business- and IT-levels. 

 This PhD can be seen as an exploratory attempt to apply modularity and insights 

from NS to the domain of IS/IT outsourcing. The following insights from NS make this 

particularly relevant from two perspectives: first, the four NS Principles explain why 

combinatorial effects are extremely difficult to avoid in practice: for a modular structure 

to be free from combinatorial effects, it requires that not a single designer violates a single 

principle at a single moment in time. Moreover, these combinatorial effects are harmful: 

they cause ripple effects in the impacts of changes and are related to structure 

degradation in the long term. In other words, they show that the evolvability of modular 

structures containing combinatorial effects is, in fact, limited at best, whereas at the same 

time these combinatorial effects are a source of complexity both in the development and 

in the maintenance phase. In addition, principles such as ‘Separation of Concerns’ explain 

that combinatorial effects are more likely at those places in a modular structure, where 

the number of concerns is high, because the separation effort becomes more demanding 

and complex in those occasions. Typically, in software, this implies that abstract 

representations of software (such as conceptual models – e.g., data or process models) 

do not show all the combinatorial effects present in the underlying software, as 

conceptual models typically abstract from concerns such as persistence, logging, web 

service interfaces and others. In other words, most of the combinatorial effects occur in 

the more detailed (some authors would say low-level) modular structures, i.e., the 

software code.   

 Combining the insight that combinatorial effects are both harmful and difficult to 

avoid in modular structures, with the insight that they exist mostly at low-level modular 

structures, leads to a first implication for this PhD study: IS/IT outsourcing is clearly 

concerned with modular structures such as software code, and potentially modularity at 

other levels (for example, organizational modularity related to teams, communication 

structures and others). Clearly, in increasingly agile environments, evolvability is 

important for most IS/IT outsourcing projects. Therefore, as NS shows that the 
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evolvability of these modular is very much a matter of studying, identifying and 

eliminating combinatorial effects, i.e., highly concrete ripple effects at all levels of 

modular structures but certainly at the lower levels, it is interesting to study modularity 

in the context of IS/IT outsourcing in a concrete way, as opposed to the rather abstract 

and high-level approach taken by the management- and IT-management literature 

discussed in chapter 2. 

 Second, as NS points towards to the need to control coupling in general and 

combinatorial effects in particular, it also implies that forms of coupling that are not 

visible in interfaces of modules (i.e., ‘hidden’ coupling) need to be controlled or 

eliminated. Interfaces of modules do not only need to be ‘Data Version Transparent’ and 

‘Action Version Transparent’, they also need to be complete in the sense that they should 

explicitly list all the coupling (or dependencies) between the modules involved, as 

otherwise, changes can easily lead to unwanted ripple effects based on the hidden 

dependencies.  This leads to a second implication for this PhD study: once again, this leads 

to the need to study the modular structures involved in IS/IT outsourcing at different 

levels (technical, organizational, and potentially others) in a certain amount of detail, as 

opposed to the rather abstract and high-level approach taken by the management- and 

IT-management literature discussed in chapter 2.   

 

3.5 Conclusion 

 

 In this chapter, we have introduced the concept of modularity including its key 

terminology, such as ‘interfaces’, ‘design rules’, ‘coupling’ and ‘cohesion’. Moreover, 

general frameworks on modularity, such as the ‘Design Structure Matrix’, as well as 

Baldwin and Clark‘s ‘Modular operators’, have been discussed as domain-independent 

examples of how modular structures can be developed and evaluated. In addition, 

research on Normalized Systems was summarized. The latter explains that evolvability 

and complexity in modular structures is related to forms of coupling, and more specifically 

combinatorial effects. This points to the need to study modularity in the context of IS/IT 
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outsourcing in a concrete way, as opposed to the rather abstract and high-level approach 

taken by the management- and IT-management literature on IS/IT outsourcing discussed 

in chapter 2. In the next chapter, we will review the far more limited literature specifically 

on the role of modularity in the context of IS/IT outsourcing, to examine whether this is 

currently the case. 
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Chapter 4.  Modularity and outsourcing: 

Literature review 

This chapter reviews the literature on the role of modularity in the context of outsourcing 

and IS/IT outsourcing in particular. The result of our initial literature review on modularity 

specifically in IS/IT outsourcing was limited. Therefore, we broadened our literature 

review to the role of modularity in outsourcing in other domains of engineering and 

science and begin chapter 4 with a brief overview of our findings in this more general 

context. Next, we discuss our literature review on the role of modularity specifically in the 

context of IS/IT outsourcing. It is interesting to see that most of the studies in this context 

are rather recent. This provides indications that researchers are now, more than before, 

exploring the potential of the lens of modularity in the context of IS/IT outsourcing. 

 

4.1 Applying the concept of modularity to outsourcing 

 

 Outsourcing of modules is a very common feature in several domains of 

engineering, science and contemporary business practice (Sako & Murray, 1999; Sako, 

2003, 2005). The Massachusetts Institute of Technology (MIT) has launched and funded 

a three-continent (North America, Europe, and Asia) research project named as 

‘International Motor Vehicle Programme’ (IMVP) to study modularization and outsourcing 

in the automotive industry. IMVP was particularly keen to investigate the development 

of modularization and the apparently related trend of outsourcing. In order to collect 
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data, three rounds of the survey were conducted in 1989, 1994, and 1999 respectively. 

Researchers and sponsors were keen to understand more about the significant trends of 

modularization and outsourcing in the automotive industry. After the survey, a separate, 

detailed study was also launched to study this trend using in-depth case studies.  

 In Europe, Professor Mari Sako of Said Business School at the University of Oxford 

was one of the lead researchers for the ‘Modularization and Outsourcing Project’ (MOP) 

while in the U.S., the lead researchers were Professor John Paul MacDuffie of the Wharton 

School and Professor Frits Pil of the University of Pittsburgh. Based on the MOP research 

project, Sako (2005) gave an example of the automotive industry where she illustrates 

three different paths that are available for the original equipment manufacturers (OEMs) 

to move from integral products that are produced in-house, to modular products, that 

are mostly outsourced (figure 4.1). 

 

 

Figure 4.1. Path towards module outsourcing (Adapted from Sako, 2005). 
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 The above figure explains that by adopting the path ‘acd’, a firm modularizes its 

product first and then outsources it to a bidder to acquire a better option value. The ‘acd’ 

path adopting firms are the firms ‘who know more than they make’ or the firms that have 

both the architectural capabilities as well as the knowledge of system integration 

(Brusoni, Prencipe, & Pavitt, 2001). Dell is an example of a firm which maintains strong 

bargaining power over suppliers. Firms adopting the second path ‘abd’ outsource their 

products and at a later stage, try to modularize in collaboration with the supplier. 

However, it is not clear in this situation as to who will lead in adapting the modular 

strategy. If the supplier leads the modularization strategy, then the OEM will have little 

leverage over the supplier. Finally, in the third path ‘ad’ there is a simultaneous 

implementation of modularization and outsourcing. In this situation, both the OEM and 

the module supplier possess the architectural as well as system integration knowledge. 

Probably, this path is the fastest way towards modularization but there are also risks 

involved in losing in-house capability and control. The module supplier may influence the 

direction of technological innovation and may demand a larger share in return for 

technological innovations.  

 Moreover, literature concerning modularity explains three distinct perspectives 

(i.e., ‘Modularity-in-design’, ‘Modularity-in-production’, and ‘Modularity-in-use’) as a 

product has to be designed, produced, and used during different phases of the product 

lifecycle (Baldwin & Clark, 2000; Sako & Murray, 1999; Sako, 2003, 2005). Exploring, 

studying, and analyzing the concept of modularity is itself a very complex issue as at 

various levels, the unit of analysis varies, and it becomes more complex when different 

perspectives apply at separate phases in the lifecycle of the product. These complexities 

indicate that designing a good modular architecture is a very difficult task. Review of 

literature in modularity suggests that many scholars were keen to explore the concept of 

modularity and its application in management sciences. Campagnolo and Camuffo (2010) 

identified 125 such articles, out of which 56 articles were related to ‘product design’, 49 

to ‘production systems’ and 35 of these were related to ‘organizational design’. Although 

the body of knowledge on modularity is at its nascent stage, high numbers of published 
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articles suggest that the concept of modularity has emerged as a pertinent issue for 

Organization, Management, Economics, and IS/IT scholars to explore, contribute, and to 

enrich their domain. In order to show the diversity of the relationship between modularity 

and outsourcing, examples of outsourcing in three distinct perspectives on modularity 

(i.e., ‘Modularity-in-design’, ‘Modularity-in-production’, and ‘Modularity-in-use’) are 

described below. 

 

4.1.1 Modularity in design  

 

  The ‘modularity in design’-perspective refers to defining the design 

boundaries of a product and its components so that the design features and tasks are 

independent across modules. For instance, in software development, the members of the 

parallel development team, at times are geographically dispersed. Each member works 

only with his/her own module, but s/he does not need to have knowledge about the 

functioning and the characteristics of other modules (Encapsulation). When the design 

tasks are independent between modules, changing the parameters of one module will 

not have any impact on other modules (low inter-modular dependencies) as long as the 

architecture of the entire system remains unchanged. Parallel tasks either in the software 

development or in automobile production can be outsourced to multiple vendors as it 

enhances flexibility, and thus the substitution of a vendor becomes easier.    

 

4.1.2 Modularity in production  

 

  The ‘modularity in production’ refers to designing production processes 

and assembling in order to reduce complexity by mean of sub-assembly, pre-fitment, 

testing of modules and transferring or outsourcing some of these activities to suppliers or 

to vendors. For instance, many automobile producers split the manufacturing and 

assembling processes in large chunks (modules). These modules (e.g., dashboard, engine, 

space frame, powertrain etc.) are outsourced to external suppliers. Each module should 
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have a well-defined interface so that all the modules fit together easily and function 

perfectly as a whole.   

 

4.1.3 Modularity in use 

 

  The ‘modularity in use’ refers to a design (i.e., modular) which empowers 

the consumer to mix and match or recombine the product which suits their requirements 

and needs. It will provide consumers an advantage of ‘ease-of-use’ (e.g., computability 

and upgradeability) and ‘ease of maintenance’ (minimum repair cost and recycling). Sako 

(2005) emphasizes that an easy disconnection or reversibility, within the modules and 

between two or more modules, is an essential aspect. For instance, a PC is a modular 

product. A customer who purchased a PC has the possibilities to upgrade and/or options 

to mix and match the product according to his/her requirements and needs during the 

lifetime of the product. For instance, a customer purchased a PC with 2 GB RAM but later 

s/he finds that the PC is running slow. The consumer can add one more RAM card. In the 

same way, the consumer can change or upgrade the hard disk, keyboard, monitor, mouse, 

operating system etc. ‘Modularity-in-use’ thus supports customization of the system to 

suit the requirements and needs of the end-user.  

 

4.2 Product design modularity and outsourcing 

 

 The concept of modularity was discussed by Simon in 1962 but it is observed that 

of late, the concept is drawing a great deal of attention from scholars and practitioners of 

varied domains (Campagnolo & Camuffo, 2010; Henderson & Clark, 1990; Ulrich & Tung, 

1991). Product modularity is a method of designing a product based on well-defined 

interfaces and architecture that fosters the organization of complex designs and process 

operations more efficiently by decomposing complex systems into simpler modules 

(Marion, 2010). The most cited definition of modular product architecture as given by 

Ulrich (1995, p. 422) is, “the scheme by which the function of a product is allocated to its 
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physical components. A modular architecture includes a one-to-one mapping from 

function elements in the functional structure to the physical components (modules) of the 

product and specified decoupled interfaces between components”.    

 Two modules are considered coupled (or consist of ‘coupling’) when a change 

made to one module requires a change in other modules as well (Ulrich, 1995). But for a 

good modular design, modules are not completely independent or decoupled.  Instead 

there are some degrees of dependencies (loosely coupled) in order to function together 

as a whole (Orton & Weick, 1990). The application of product modularity is enabling faster 

new product development and innovation as it imparts an advantage on an agile, flexible, 

and scalable production system (Langlois & Robertson, 1992; Sanchez & Mahoney, 1996). 

When different parts of a product require different types of knowledge, it is better to split 

those different parts by following the rules described by the concept of modularity. Thus, 

each split part (module) can be allocated to experts either in-house or to an external team 

(outsource) whichever option is more attractive. Splitting of a complex system into many 

modules creates many options including cost advantage through outsourcing, mass-

customization, and mass-production. Voss and Hsuan (2009) argue that in products, 

modular architecture enables a firm to consider outsourcing while Ernst and Kamrad 

(2000) suggest that higher levels of modularity enhance outsourcing. Due to the 

prevalence of designing modular products and combining it with outsourcing, 

contemporary production systems are moving away from mass production towards mass 

customization. There seems to be a growing desire among producers to design their 

products in many modular parts as the benefits of such a design are obvious in two ways. 

Firstly, modular product design offers tremendous flexibility in support of customization 

and secondly, parts of the product (modules) can be outsourced to achieve economy of 

scale. Pine (1999) suggests that modularity and customization are closely connected. 

Modularity provides the basis for customization; it yields economies of scale and scope 

and can be designed in a way that facilitates outsourcing (Voss & Hsuan, 2009). In 

response to the customer’s desire, the producers started to offer customized products 

within a short period and at a reasonable price by adopting and combining the concept of 
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modularity with outsourcing. The mass customization requires creating modular architectures 

that allow plug-and-play, mix-and-match compatibility of modules to configure product 

variations to meet specific preferences of customers (Sanchez & Mahoney, 2013).  In fact, 

in a non-modular architecture, producers were offering a bundle of a single product 

assuming the choice of the consumers but using the modular product architecture, 

consumers are offered many variants of a product which enable individual consumers to 

create his/her own product design. In the past, the automotive industry was heavily 

involved in the mass production and an excellent example of this phenomenon is the 

model ‘T’ of Ford. Quite recently, however, due to the wide acceptability of modularity 

concept and outsourcing, the mass customization in automotive industries became a 

norm. Many automotive producers have now become ‘system integrators’ as most of the 

manufacturing tasks are outsourced as modules to external suppliers.  

 

Table 4.1. Modular products in modularity literature  

(Adapted from Sanchez and Mahoney, 1996). 
 

N° Modular 
Product 

Reference  N° Modular 
Product 

Reference 

1 Aircraft 
Sanchez & 

Mahoney, 1996; 
Woolsey, 1994 

 6 
Machine tools 
(e.g., Black & 
Decker) 

Utterbach, 

1994 

2 Automobiles 

Baldwin & Clark, 
1997; 

Nevin & Whitney, 
1989 

 7 
Personal 

Computers 

Langlois & 
Robertson, 

1992 

3 Bicycles 
Galvin, 1995; Kotha, 

1995 
 8 Software 

Cusumano, 
1991; 

Parnas et al. 
1985 

4 
Consumer 
Electronics 

(e.g., Walkman) 

Sanderson & 
Uzumeri, 

1990; Sanchez, 
1994a 

 9 
Testing 

Equipment 

Electronics, 

1986 

5 

Household 
Appliances 

(e.g., 
Dishwashers) 

Sanchez & 
Sudharshan, 

1993 

 10 Watches 
(e.g., Swatch) 

Ulrich & 
Eppinger, 
1995 

 



Page - 64 - of 250 

 

 The ‘smart’ car is a typical example of a modular product in combination with 

outsourcing offering mass customization. Customers can design their own car from many 

modular customized offerings. In terms of customization, ‘Volvo’ is another very good 

example offering more than one million car variants (Bask, Lipponen, Rajahonka & Tinnila, 

2011). It is observed that many different kinds of modular products are designed and 

offered to consumers as a customized product, such as the construction of the house, 

furniture including kitchen, toys, PCs and many more. Some additional examples of 

modular products from the available literature are cited in the table 4.1, followed by a 

brief description about the relationship between modularity and outsourcing in the 

context of personal computers (PC’s). 

 

• A classic example: Personal computers 

 

The design of the IBM PC as a modular, open system, with standard interfaces, introduced 

a revolution in the industry of personal computer. The barriers for the new entrants were 

demolished while the specialized industry segment advanced rapidly, and many 

innovations were introduced. By adopting the concept of modularity and outsourcing, a 

complex product like the personal computer was offered to consumers as a highly 

customized product. With the innovations introduced, the consumers can choose the 

variations of their computer as they desire, the color and the shape of the cabinet, the 

type and size of the monitor screen, the speed and the power of the CPU, the type and 

storage capacity of the hard drive, RAM memory etc. The Dell desktop offered 16 million 

possible combinations (Atkinson, 2004). Here it is pertinent to mention that as a system 

integrator, Dell can produce a custom-built PC in an average of four hours, though it does 

not manufacture any component. The Internet allows Dell to find out instantly what each 

customer wants and at low cost. At the ‘Round Rock’ assembly facility of the Dell, 35 cargo 

doors are active on both sides. On one side, suppliers deliver components and on the 

other, finished products are loaded on to trucks throughout the day. By using a network 

of loosely coupled supplier entities and by outsourcing nearly all of its designs and 
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innovations of components (modules), Dell reduced its own investment risk while 

achieving competitive advantage (Schilling & Steensma, 2001; Quinn, 2000). 

 Due to its outsourcing strategy, Dell was able to focus on its own competencies 

such as managing its efficient supply chain, customer service, research and development 

of new products etc. A Dell PC is entirely modular because it is assembled through 

connecting modules (components) supplied (i.e., off-the-shelf) by standard interfaces. 

The Dell’s renowned modular design is a success due to its standardized multi-vendor 

supply chain. Modular architecture design in product assembly allows Dell to pursue a 

‘built-to-order’ strategy that minimized the risks on investment in product inventory. This 

firm outsources production of computer modules to numerous suppliers and keeps them 

under pressure to reduce cost and improve quality and at the same time encourages them 

to invest in new technology. This outsourcing of the production processes of PC modules 

is a strategy that renders higher quality at lower price. The benefit of this strategy is 

reflected in an interview of Michael Dell when he said, “If you’ve got a race with 20 players 

all vying to make the fastest graphics chip in the world, do you want to be the twenty-first 

horse, or do you want to evaluate the field of 20 and pick the best one” (Magretta, 1998). 

The strategy of Dell was to establish good relationships with its network of global 

suppliers rather than producing components of their own. The company never intended 

to outsource its assembly operations entirely to prevent the unintended creation of 

competitors as assembly operations of the personal computer was the core competence 

of Dell. Outsourcing is often described as easy to replicate and due to this, the competitive 

advantage it provides may disappear within a short period. The outsourcing strategy may 

offer a competitive advantage if the core competencies remain protected and Dell was 

successful to protect it. 

 

4.3 Production system modularity and outsourcing 

 

 In general, a large number of studies have mentioned the link between modularity 

and outsourcing (table 4.2). 
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Table 4.2. The relationship between the concept of modularity and outsourcing. 

1. “The descriptive studies all sought to correlate measures of technical 

interdependency with insourcing or outsourcing of components. In this context, the 

mirroring hypothesis suggests that components with many complex linkages to the 

buyer’s technical system will be insourced, while modular components with few 

technical interdependencies will be outsourced. Thirteen studies provided strong 

support for the hypothesis, one provided partial support, and three did not support the 

hypothesis” (Colfer & Baldwin, 2016, p. 65 - 66). 

2. “… Outsourcing/offshoring requires a certain degree of disaggregation, 

standardization, and modularization of tasks before services can be delivered from one 

legal entity to another at a geographic distance. It is a consequence also because the 

application of these operational techniques may be triggered by, and therefore follow, 

the decision to outsource/offshore” (Sako, 2014, p. 8-9). 

3. “Firms are more likely to retain activities internally for which they possess superior 

capabilities, but they may also decide to outsource an activity due to success in 

mastering interdependencies and specifying interfaces” (MacDuffie, 2013, p. 12). 

4. “Interface standards and modularity, of course, facilitate outsourcing and thereby 

sharpen requirements for integration” (Zirpoli & Becker, 2011, p. 23).  

5. “As the relationship between modularity and outsourcing does exist (although the 

direction is debated) ….” (Campagnolo & Camuffo, 2010, p. 277). 

6. “To summarize, although the speed and extent may be debated, no-one disputes that 

there is scope for transforming legal work by decomposing it into task modules, and 

that work decomposition in turn facilitates organizational modules some of which may 

be outsourced and/or offshored” (Sako, 2010, p. 25). 

7. “The approach in the outsourcing category – is to decompose the product into 

components and modules”. “Clearly defined interfaces between modules facilitate their 

separate development and eventual integration into the product” (Eppinger & Chitkara, 

2009, p. 7, 9, & 10). 
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8. “In the modular systems theory, product modularity, industry modularity, and 

outsourcing are generally claimed to be correlated with each other” (Kohleick, 2008, p. 

180).   

9. “The architecture-based DSM for PB’s MEGA Midjet Series highlights how a product 

can be well partitioned by modules once the system architecture design has been 

completed. Such modular architecture can enable each module to be developed 

independently (out-shore/off-shore/in-house)” (Trapathy & Eppinger, 2007, p. 21).  

10. “We conclude that understanding the true complexity of inter-firm relations may 

lead managers to refrain from outsourcing altogether, we suggest that managers may 

consider implementing modular organization design to limit complexity and thus 

facilitate outsourcing” (Hecker & Kohleick, 2006, p. 2). 

11. “In the realm of industry organization, however, the value chain elements of lean 

production that admonished lead firms to ask more from their suppliers dovetailed with 

other forces in the U.S. that were both driving and enabling increased outsourcing. I will 

refer to the industrial model that emerged from this process as the modular production 

system” (Sturgeon, 2006, p. 3-4). 

12. “In the past, ‘modularity’ and ‘outsourcing’ were investigated predominantly in 

separate research communities……more recently, however, a research stream has 

emerged that links these two topics together” (Fixson, Ro, & Liker, 2005, p. 167). 

13. “At a juncture when the outsourcing of modules has become a panacea for full sorts 

of problems in the car industry, it is worthwhile taking a sober look at what can, and 

cannot, be expected from it” (Sako, 2005, p. 1). 

14. “On the whole, however, outsourcing, task partitioning, standardization and 

knowledge encapsulation, although conceptually distinct, remain strictly intertwined in 

practice, since the evidence coming from the field shows that, especially within global 

strategies, modularization and outsourcing are becoming increasingly inseparable” 

(Camuffo, 2004, p. 8). 
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15. “Outsourcing can only be realized when a system can be decomposed in such a way 

that interfaces of the components are well specified and standardized, which is a central 

focus on modularization strategies” (Mikkola, 2003, p. 440).     

16. “It is generally assumed that modularization and outsourcing go together - that 

when designs become more modular, they are also more likely to be outsourced” 

(Helper, Pil, Sako, Takeishi, Warburton, & MacDuffie, 2002, p. 2). 

17. “The higher the level of modularization, the easier it is to outsource manufacturing 

or its constituent components. In this context, the notion of outsourcing as leveraged 

through modularization assumes an important role in the framework we develop” 

(Ernst & Kamrad, 2000, p. 496). 

18. “…. this paper reviews the underlying theories concerning the link between 

modularization and outsourcing in the auto industry in the light of the practices that are 

currently observed in the industry” (Sako & Murray, 1999, p. 15). 

19. “Modularity in product design impacts every stage of product lifecycle. Supply chain 

factors influencing modularity include outsourcing strategy and postponed 

differentiation” (Ishii, 1998, p. 1). 

 

 For many years, some aspects of production system modularity have been 

associated with ‘loosely coupled’ modular product architectures that allow a division of 

labor and outsourcing of tasks across firms and supply chain variations, even leading to 

modular structures at the industry level. The production systems of complex products are 

decomposed (split) into separate process modules. In a modular production system, 

interfaces of each module are defined precisely and unambiguously, as a result, each 

module becomes an autonomous part of a loosely coupled system. Such a design of 

production systems offers greater agility and flexibility. Producers can outsource these 

modules to other organizations with ease (Tee, 2009). There is increasing evidence that 

producers of complex systems, such as an automobile, are delegating more product 

development responsibilities to the suppliers (Rodrigues, Carnevalli, & Miguel, 2014). 

Since two decades, ‘just in time’ (JIT) strategy was in the forefront but now producers are 
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more inclined towards modular production system which opens the opportunity for 

outsourcing. Some authors argue that, in the process of globalization and industrial 

transformation, a new industrial model, i.e. the ‘modular production system’, is coming 

into existence which combines the modularity with outsourcing in production systems 

(Sturgeon, 2006). The automobile industry is one of the leading sectors in following the 

‘modular production system’ principles which has been the focus of research by many 

scholars (e.g., Helper, Pil, Sako, Takeishi, Warburton & MacDuffie, 2002; Sako & Murray, 

1999; Sako, 2005). 

 

• Example: Volkswagen 

 

Volkswagen (hereafter VW) applied the ‘modular consortium’ concept to its car assembly 

in Brazil (Collins, Bechler, & Pires, 1997). It started by reducing the number of suppliers 

from 400 to only 8 suppliers. These 8 suppliers became module partners of the production 

system and agreed to invest in installing machinery and to equip them with skilled 

manpower to create their own module. They also accepted all liabilities and risks relating 

to their own module. In return, the suppliers were guaranteed long-term contracts. At 

their Brazilian plant, eight modules were sequentially integrated with each partner 

occupying a section of the plant and accepting full responsibility for the quality of their 

assemblies. VW retained the responsibility for overall quality assurance and distribution 

of the vehicles once the assembly process was accomplished (figure 4.2). By outsourcing 

the vehicle assembling processes, VW not only succeeded in reducing its production and 

investment costs, but also enhanced efficiency, agility, and was able to focus on its core 

competencies (e.g., R&D, logistics, engineering, quality assurance, marketing/branding, 

and customer service).    
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Figure 4.2. Modular consortium of VW supply chain  

(Adapted from Collins, Bechler, and Pires, 1997). 

 

• Example: Daimler-Benz 

 

The automotive industry in Europe and USA is highly modularized and most of the 

automobile producers are system integrators. Data reveals that Europe is leading in 

applying the concept of modularity in the automotive industry (Takeishi & Fujimoto, 

2003). In this regard, the ‘Smart’ car is a good example considering Daimler-Benz 

produces only 6% of the value of these cars. The remaining parts are designed as modules 

and outsourced to seven suppliers. These seven suppliers are the first-tier suppliers and 

some sub-modules are produced by the second and third-tier suppliers as well. Daimler-

Benz decomposed (split) a complex system (smart car) into seven sub-systems (modules). 

The first-tier suppliers further decomposed (split) their production systems into many 

sub-systems and handed over some tasks to second-tier suppliers (Stephan, Pfaffmann, 

& Sanchez, 2008).  
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A research project geographically dispersed over three continents (Asia, Europe, 

and North America) was funded by MIT. As part of the project, the scholars conducted a 

longitudinal study (1989-2000) to investigate the development of modularization and the 

apparently related trend of outsourcing, looking particularly at the origins of modularity 

and outsourcing, the links between the two, and the variety of factors that have 

supported modularity at the OEM (original equipment manufacturer) level. The findings 

of the study suggest that when designs become more modular, they are also more likely 

to be outsourced (Helper, Pil, Sako, Takeishi, Warburton, & MacDuffie, 2002). The 

modularity literature also suggests that product modularity is influencing modularity in 

supply chains and therefore prevalence in outsourcing (Ishii, 1998). Similarly, studying the 

impacts of modularity in the supply chain, Ernst & Kamrad (2000) suggest that vertical 

integration along the supply chain is not always desirable and contend that the higher the 

level of modularization, the easier it is to outsource the manufacturing or its constituent 

components. The authors gave an example of the highly successful ‘LH series’ cars 

manufactured by Chrysler. The interior section of the ‘LH series’ car was composed of four 

easy-to-install units which were delivered by different suppliers. Combining modularity 

and outsourcing, Chrysler acquires each unit as a complete system having a ‘black box’ 

design at low cost. Another study analyzed the outsourcing failure of the ‘wiper module’ 

of Chrysler Jeeps. The study suggests that outsourcing can only be realized when a system 

can be decomposed in such a way that interfaces of the components are well specified 

and standardized, which is one of the important factors of the modularization strategy 

(Mikkola, 2003). The author also emphasized the inter-firm learning opportunities in an 

outsourcing project.  

As the application of modularity in combination with outsourcing is very much 

prevalent in the automobile industry, some concerns remain also, mainly about 

integrating all the systems together so that the well-functioning of all the systems 

together as a whole is not compromised. Zirpoli and Becker (2011) assert that integration 

is the key element for the automobile industry due to its complexity in design and 

engineering. Their findings of an in-depth case study suggest that in order to master the 
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systems integration competencies, an organization must possess the underlying 

component-specific knowledge. Due to the outsourcing of certain design and engineering 

tasks, the customer organization loses a big part of the integration knowledge.  

 A multiple case study was conducted by Trapathy and Eppinger (2007) at MIT 

involving five cases (i.e., Danaher Motion, Pitney Bowes, Intel, Cessna, & Honeywell) 

focusing on the systems architecture and outsourcing opportunities in a Global Product 

Development (GPD) process. In the first and second cases, the authors were able to 

identify a modular architecture and its relevance to outsourcing. For instance, the authors 

observed that ‘Pitney Bowes’ employees have committed a significant upfront effort in 

designing the system architecture: the physical and information flow interfaces between 

the different modules are well identified during this phase, enabling the modules to be 

developed independently either in-house or by an external partner. The third case was 

‘Intel’ where the authors observed that ‘Intel’ does not involve in the outsourcing of 

product development tasks but rather uses its own globally distributed development 

centers. The fourth case was ‘Cessna’ where the authors found that ‘Cessna’ uses a 

product-based decomposition to identify components and module for GPD at their 

offshore Global Technology Center. The fifth case was ‘Honeywell’ where the authors did 

not focus on the systems architecture but rather on the outsourcing strategy at multiple 

locations.  

Another study conducted by Eppinger and Chitkara (2009) focusing on the GPD 

strategies found that one of the emerging modes of GPD is ‘component or module 

outsourcing’ where a product is decomposed into modules and then outsourced to a 

module supplier. The customer organization adopts this mode in three stages, allowing 

them to gain experience gradually by moving more and more development responsibility 

to an external supplier. In the first stage, development of some simple modules is 

assigned to chosen suppliers, then in the second stage, the design of integrated modules 

is outsourced, and finally, in the third stage, suppliers develop complete product modules, 

such as the exhaust system for an internal combustion engine or the circuit board for a 

mobile phone. The authors suggest that modular architecture is very conducive to the 
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development of different modules at geographically dispersed locations, with clearly 

defined interfaces between modules, which facilitate their separate development and 

eventual integration into the final product. The authors further suggest that in addition 

to the product modularity, process modularity is also one of the important success factors 

to consider in GPD.  

 

4.4 Modular organization and outsourcing  

 

 Since Simon (1962) proposed to decompose a complex system into nearly 

independent modules, many scholars consider the organization as a complex system and 

proposed to modularize organizations to achieve agility and flexibility (e.g., Daft and 

Lewin, 1993; Sanchez & Mahoney, 1996; Sako, 2005). Nevertheless, designing 

organizations as a modular system is a relatively new paradigm which envisages a flexible 

organization that adapts to the internal and external changing environment and solves 

the problems through a coordinated process which is self-organizing (Campagnolo & 

Camuffo, 2010; Daft and Lewin, 1993). Sako (2003, p.235) states that “An organization is 

modular if it consists of units with people whose tasks are interdependent within, and 

independent between, the units, be they teams, departments, or divisions”. Many scholars 

agree with the idea that a modular organizational structure is composed of autonomous 

and loosely coupled organizational units (e.g., Campagnolo & Camuffo, 2010; Schilling & 

Steensma, 2001). Baldwin & Clark (1997) assert that in order to compete in a modular 

world, frequent redesigning of the internal organization is necessary. Nadler and 

Tushman (1999) suggest that the rapidly changing environment will drive the firms to use 

more of modular organizational forms. Op’t Land (2008) investigates the splitting and 

merging of organizations from enterprise design perspective and proposed eleven 

guidelines which are referred as ‘organization construction rules’. These rules are applied 

to an organization involving splitting, allying, and post-merger integration undertakings. 

One such prescribed rule is - which is also considered as one of the basic principles of the 
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concept of modularity - “keep the organizational actors together when they have high 

internal cohesion and low external coupling” (p. 67).  

 Moreover, Sako (2005) explains that interfaces between modular organization 

units must be well defined and standardization is one of the several ways in which 

interfaces can be well defined. Many complex systems are designed in hierarchies so as 

to reduce complexities by enabling a repeated decomposition into smaller elements or 

modules (Sako, 2005). Simon (1962, p.468), suggests that in the hierarchic formal 

organization, each system consists of a set of subsystems (modules), as “A system that is 

composed of interrelated subsystems, each of the latter being, in turn, hierarchic in 

structure until we reach some lowest level of elementary subsystem”. In the context of the 

modular organization, the modular or hierarchical characteristics can be observed within 

the boundary of an organization and often beyond the boundary of an organization as 

well. In fact, due to the prevalence of modularity and outsourcing, the boundaries of the 

organization are becoming obscure and are often redrawn (Sako, 2010). Many scholars 

suggest that modular organization structure may enhance the opportunity to outsource 

with ease (e.g., Anand & Daft, 2007; Wu & Park, 2009). Schilling and Steensma (2001, p. 

1149) state that, “The loosely coupled organizational forms allow organizational 

components to be flexibly recombined into a variety of configurations, much as a modular 

product system enables multiple end-product configurations from a given set of 

components. Common examples occur in the computer and apparel industries, where 

leaders such as Microsoft, Dell Computers, and Reebok have demonstrated the 

advantages of gaining access to necessary organizational components through strategic 

alliances and outsourcing”. Campagnolo and Camuffo (2010) explained the modular 

organization concept in two ways of which one is based on ‘organizational modularity’ 

and the other one on ‘network modularity’. Organizational modularity refers to an 

organizational architecture which allows splitting and recombining parts of the 

organization to work in a more efficient and agile way.  The key lies in the ability to identify 

efficient and inefficient modules among non-core activities. Efficient modules can be 

retained in-house and inefficient modules may be considered for outsourcing. Network 
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modularity refers to modularity in relation to the organization’s external environment, 

such as the position of the boundaries of the organization (i.e., make, buy/ally decisions) 

and the outsourcing networks. Some scholars suggest that modularity in product design 

leads to modularity in organization design (e.g., Sanchez & Mahoney, 1996). Therefore, it 

can be assumed that if modularity in product design leads to modularity in organization 

design, then modularity in organization design may lead to modularity in outsourcing as 

outsourcing is about a working relationship between two organizations. Campagnolo and 

Camuffo (2010, p.277) also raised this by stating, “Some of the literature assumes that a 

relation between product modularity and the outsourcing of modules’ production does 

exist. However, the direction of such a relation is not yet clear: does product modularity 

determine outsourcing of modules’ production, or does outsourcing affect product 

modularity?” 

 Moreover, Schilling and Steensma (2001) argue that due to the prevalence of 

outsourcing among organizations, the organizational structures are becoming 

increasingly modular and suggest that the firms use three primary ways to establish loose 

coupling; these are: ‘contract manufacturing’ (outsourcing), ‘alternative work 

arrangements’, and ‘alliances’. The strategy to combine the modular architecture and 

outsourcing offered a competitive advantage to many large firms as these firms were able 

to achieve agility and flexibility through splitting their production processes which were 

later outsourced to external suppliers (e.g., Boeing, Toyota, Daimler-Benz, etc.). 

Moreover, some scholars suggest that the contract procedures of outsourcing can also be 

regarded as modular (e.g., Blair, O’Connor, & Kirchhoefer, 2011; Miguel, 2005). Analyzing 

seven outsourcing contracts (6 from IS/IT projects and 1 from manufacturing project) in 

a law firm in the U.S., evidence emerges that all these contracts have modular structures 

with features designed to reduce interdependencies and mechanisms applied for 

managing the interface (Blair, O’Connor, & Kirchhoefer, 2011). Miguel (2005, p. 168) 

asserts that “Modularity in organization relates to the organizational process, governance 

structures, and contracting procedures that are adopted or utilized to accommodate 

modular production at both the intra-firm and inter-firm context”.  
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 Therefore, it can be observed that the phenomena of modular architecture are 

not only limited to the products, production systems, organizations but increasingly 

widening its horizon as it has been observed in outsourcing and in SLA’s. Campagnolo and 

Camuffo (2010, p. 276) assert that “Organizational design modularity is a relatively new 

stream of literature” (p. 273), and they further argue that, “[.…] Modularity in the 

organizational design context is still seeking its theoretical identity and requires further 

theoretical and empirical work on organizational design modularity definition, methods 

and measures”. 

Recently, Colfer & Baldwin (2016) conducted a descriptive study covering varied 

industries applying the ‘mirroring hypothesis’. The mirroring hypothesis refers to the 

organizational patterns of a development project, such as communication links, 

geographic collocation, and team and firm membership, correspond to the technical 

patterns of dependency in the system under development. The findings suggest that the 

modular systems with a reduced level of interdependencies are more likely to be 

outsourced. Similarly, the findings of MacDuffie (2013) suggest that in the automotive 

industry, the managers tend to outsource those activities for which they have gained 

enough skills through experiences about the interdependencies and about specifying the 

interfaces.  

 

4.5 Applying the concept of modularity to IS/IT outsourcing 

 

 Table 4.3 provides an overview of authors discussing the relationship between the 

concept of modularity and IS/IT outsourcing. The literature suggests that, in the past, 

modularity and outsourcing were predominantly studied by separate research 

communities (Fixson, Ro, & Liker, 2005). But recently a new stream of research has 

emerged that combines the scholars from the communities of Economics, Management, 

and Organizational Sciences and the scholars from the communities of Systems Sciences, 

Design Sciences, and Engineering. As modularization and outsourcing are becoming 

increasingly inseparable (Camuffo, 2004), the scholars from the new research stream are 
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exploring some principles of the concept of modularity in addressing the complexities in 

an ever-changing business and economic environment.  

 

Table 4.3. The relationship between the concept of modularity and IS/IT outsourcing. 

1. “The result can be described as a modular bank, as distinct from other potential new 

business models such as platform and digital banks. The modular bank would outsource 

to specialist service providers many more activities than the IT, data processing, and call 

center operations that many banks currently send offshore, ...” (Wackerbeck, Helmuth, 

Skritek, & Putz, 2017, p. 5). 

2. “At first, structural attributes of a component in relation to the software product can 

be well explained through systems theory, which recommends a modular setup for 

complex systems. To do so, the aggregation of functions into components must be 

exhaustive, while mostly independent from each other. In the model we cover that by 

cohesion (component modularity) and coupling (component interdependence). A 

component can be called modular if it can execute the necessary functions itself at most. 

High modularity suits outsourcing, as it enables handing over strictly defined items and 

decreases the need for coordination” (Kramer, Heinzl, & Neben, 2017, p. 345). 

3. “Company representatives explained that the partitioning was made possible by the 

modularity of the system. They explained further that, because of the modular system 

structure it was possible for vendors to complete their development tasks with limited 

extensive knowledge about the core system components” (Jabangwe, Smite, & Hesbo, 

2016, p. 15). 

4. “A central aspect of information systems development (ISD) outsourcing and mainly 

relevant for the technical aspect of the decision problem is the decomposition of 

complex systems into components or modules” (Kramer, Heinzl, & Eschweiler, 2014, p. 

118). 
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5. “Consequently, a significant proportion of the modules in a large-scale social 

production project must be relatively fine-grained if the project is to be successful. The 

cost to integrate the modules must be lower than the value that the component adds 

to the project. Therefore, when a project is modular, fine-grained and exhibits relatively 

low-cost integration, social production may indeed have a comparative advantage over 

the alternate modes of production” (Cunningham, 2014, p. 163). 

6. “In this paper we explain how firms seeking to take advantage of distributed 

innovation and outsourcing can bridge the tension between value creation and value 

capture by modifying the modular structure of their technical systems. Specifically, we 

introduce the concept of IP modularity, a special form of modularity that seeks to 

protect and capture value from intellectual property (IP)” (Henkel, Baldwin, Shih, 2012, 

p. 1). 

7. “This research has managerial implications as well. It identifies factors in the nature 

of software development that can make offshoring easier or more difficult, such as the 

modularity of processes and codifiability of knowledge” (Dedrick, Carmel, & Kraemer, 

2011, p. 12). 

8. “A modular architecture enables a greater number of outputs to be made available 

as IT services, using a limited number of IT inputs. This can affect outsourcing success. 

Therefore, modular system theory is a relevant theoretical lens in this context. The link 

between outsourcing success and modularity is drawn on the basis of increased 

efficiency and effectiveness of the outsourcing process, when modular architectures are 

used in the IT organization” (Nagpal & Lyytinen, 2010, p. 2 & 5). 

9. “...modularity would mitigate knowledge misappropriation hazards by lowering the 

need for outsourcing firms to reveal valuable private knowledge to outsourcees. The 

idea is tested in a field study of 209 independent alliances in which U.S. firms outsourced 

the development of custom business software applications to software services firms in 

Russia, Ireland, and India” (Tiwana, 2008, p. 1242). 
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10. “The MEGA Midjet Series modular architecture presents a number of opportunities 

for outsource/off-shore development. One opportunity involves software development 

(primarily in the UIC and the MMC), which is becoming a significant portion of MEGA 

Midjet Series’ overall product development” (Trapathy & Eppinger, 2007, p. 20).  

11. “Modularity was what allowed both Sun and its main competitor, Apollo Computer, 

to outsource key components of their systems. And Sun in large measure succeeded in 

driving Apollo out of the market because it was more modular than its rival—whatever 

that meant” (Baldwin & Clark, 2005, p. 3). 

  

 The University of Concordia, Saint Paul, U.S, defines information systems on its 

website as “IS can be described as an overarching umbrella term for the systems, people 

and processes that businesses use to create, store, manipulate and distribute 

information”. On the same website it has been further mentioned that “IT is a subset of 

IS, thus, IT falls under the IS umbrella — it deals with the technological components that 

are used in the information systems themselves. By definition, IT is the study, design, 

implementation, support or management of computer-based information systems”. IT 

typically includes hardware, software, databases and networks. Information technology 

often governs the acquisition, processing, storage and dissemination of digitized 

information, or data, generated through the discipline of computer sciences. IS/IT 

outsourcing or more specifically software outsourcing is often referred in the literature 

as ‘knowledge work outsourcing’ or ‘distributed software development’ (Dedrick, Carmel, 

& Kraemer, 2017; Jabangwe, Smite, & Hesbo, 2016). The failure rates of IS/IT project 

outsourcing are constantly remaining high and some scholars suggest that almost half of 

the IS/IT outsourcing projects failed to realize intended benefits or targets (Jabangwe, 

Smite, & Hesbo, 2016). Due to the trend of high digitization in the service sector, many 

organizations are modularizing some of their services (i.e., logistics, Supply Chain-, and 

Customer Relationship Management, etc.) that may facilitate outsourcing to specialized 

external partners. For instance, contemporary banks in literature are referred to as 

“modular banks” (Wackerbeck, Helmuth, Skritek, & Putz, 2017) as the banking sector is 
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one of the leading sectors in taking advantages from combining modularity with 

outsourcing.  

 Dedrick, Carmel, & Kraemer (2017) conducted case study research using five cases 

on ‘software work’ outsourcing by major US companies and data were collected from 

senior executives. The focus of the research was to develop a dynamic conceptual model 

that explains IS/IT project outsourcing outcomes based on three factors (i.e., economic 

factors; the nature of the development activity; and managerial capabilities and 

practices). The findings suggest that primarily ‘software work’ outsourcing decisions are 

influenced by powerful economic rationality but interestingly, in addition to economic 

factors, the outsourcing decision is also influenced by the nature of the activity that 

includes: 

 

 i) modularity and maturity and;  

ii) the management practices and capabilities of the firms making the outsourcing 

decisions.  

 

 The findings further suggest that ‘modularity of processes’ and ‘codifiability of 

knowledge’ are the factors that may influence the IS/IT project outsourcing experience 

either being easier or more difficult.  In a survey-based study exploring the impacts of 

modular architecture on IS/IT outsourcing success, Nagpal and Lyytinen (2010) analyzed 

data from 55 respondents (senior executives) in the U.S. The findings suggest that 

modularity has a significant effect on IS/IT outsourcing success. Applying the design 

science research approach and investigating following research question: ‘Which 

components of a software system can be outsourced to a vendor during development?’; 

Kramer, Heinzl & Neben (2017) propose a decision support model that contains several 

characteristics of a software component, which may have an impact on software 

outsourcing decisions. Borrowing some ideas from systems science, the authors propose 

an exhaustive aggregation of functions into components that will be mostly independent 

from each other. Moreover, applying the principles of low coupling and high cohesion, 
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the authors suggest, a fine-grained modular structure can be obtained that facilitates 

outsourcing as it enables handing over strictly defined items and decreases the need for 

coordination. This argument is also supported earlier in the literature, for instance, by 

Ernst and Kamrad (2000, p. 496) who assert that, “The higher the level of modularization, 

the easier it is to outsource manufacturing or its constituent components”. Cunningham 

(2014) contends that non-proprietary development work which he refers to as ‘social 

production’, should also have a fine-grained modular structure. The examples of ‘social 

production’ developments are Mozilla-Firefox, Wikipedia, and other open-source 

software applications. Cunningham (2014) argues in favor of a fine-grained modular 

structure depending on the cost involved. A fine-grained modular designed project can 

have a competitive advantage if the costs of integrating those fine-grained modules are 

lower than the value it adds to the system. One of the important concerns in software 

development outsourcing is the Intellectual Property (IP) rights or the protection 

mechanisms of an IP. In a study, Henkel, Baldwin and Shih (2012) introduced the concept 

of ‘IP modularity’ and the authors argue that applying the principles of the concept of 

modularity in IP may shield it from infringement, misappropriation, and theft in the 

context of IS/IT project outsourcing. The authors define the ‘IP modularity’ as a form of 

modularity that takes into account a firm’s need to capture value from IP. This new 

approach to protecting IP in relation to IS/IT outsourcing suggests that the customer 

organization can reconcile opportunities for distributed innovation through outsourcing 

by exquisitely managing the modular architecture of a system. Put differently, the 

customer organization should simultaneously decide on the technical boundaries of a 

modular product or a process and the IP deployed on that modular product or process. 

Controlling too much IP of a system may hinder innovation and controlling too little is also 

risky, hence there is a need to balance both. The authors suggest that decomposing IP in 

modules may offer the best of both worlds by reconciling the opportunities of value 

creation through outsourcing while at the same time not losing the IP.  

 Jabangwe, Smite and Hesbo (2016) conducted mixed method case study research 

to investigate the level of quality output in a distributed development environment. The 
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customer organization was a Swedish firm developing online games and was considered 

as one of the most successful and innovative companies for online/virtual gaming in 

Sweden. The customer organization was involved with two vendors based in Ukraine and 

in India, each primarily involved in developing and maintaining separate sets of games 

that were later integrated into the core system by the customer organization. During the 

interview, the informants from the customer organization explained that the task 

partitioning of the development process was possible due to the modular architecture of 

the system. The task partitioning strategy contributes to achieving ‘encapsulation’ and at 

the same time helps in minimizing the risks in IS/IT outsourcing. The informants further 

explained that the modular architecture facilitated ‘information hiding’ or ‘encapsulation’ 

in their project as the vendors were able to complete the development tasks with limited 

extensive knowledge about the core system components. In support of the task 

partitioning strategy, Sako (2014, p. 8) also contends that, “Outsourcing/offshoring 

requires a certain degree of disaggregation, standardization, and modularization of tasks 

before services can be delivered from one legal entity to another at a geographic 

distance”. Analyzing the data from 209 U.S. based customer organizations and their 

software services vendors from Russia, Ireland, and India who were tasked to develop 

customized business software applications, Tiwana (2008) observed that the inter-firm 

modularity is negatively correlated with inter-firm knowledge sharing. Findings from 

these studies (i.e., Tiwana, 2008; Jabangwe, Smite & Hesbo, 2016) are very significant in 

terms of the potential merits of the concept of modularity as it facilitates better insights 

into the ‘information hiding’ or ‘encapsulation’ principles (Parnas, 1973) of the software 

development in relation to the inter-firm modularity and knowledge. These findings 

further suggest that the concept of modularity is a good deterrent to knowledge 

misappropriation of the customer organization in the context of IS/IT project outsourcing.  

 Adopting a design science approach and drawing on TCE, RBV, and Systems 

Theory, Kramer, Heinzl & Eschweiler (2014) proposed a decision support method in 

software outsourcing and contend that the way a complex system is decomposed into 

modules has some consequences in software outsourcing from a control theory 
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perspective. Moreover, there are conceptual arguments and empirical evidence in 

modularity literature that modularity reduces the need for control, communication, and 

coordination between the customer organization and the vendor organization in the IS/IT 

project outsourcing relationships (e.g., Schilling & Steensma, 2001; Tiwana, 2008). In an 

empirical study, Tiwana (2008) found that modularity is negatively correlated with control 

(i.e., coordination, communication). Put another way, the necessity for control can be 

reduced when the systems architecture has a higher level of modularity (i.e., fine-

grained). The literature further suggests that a loosely coupled product or process 

interface reduces the coordination costs and facilitates the use of flexible organizational 

forms such as contract manufacturing and outsourcing (Dedrick, Carmel, & Kraemer, 

2017). Translating these arguments (Dedrick, Carmel, & Kraemer, 2017; Tiwana, 2008) on 

TCE perspectives, ceteris paribus, modularity negatively correlated with transaction costs, 

as control, communication, and coordination are the cost incurring activities in the 

outsourcing relationships. Therefore, modularity could be a factor that complements 

governance in the IS/IT project outsourcing relationships (Kramer, Heinzl, & Eschweiler, 

2014).  

 IS/IT project outsourcing is very complex maneuver, and from the customer 

organization perspective, it is an arduous exercise for the practitioners to deal with, as 

Hecker and Kohleick (2006, p. 2) assert that “.... understanding the true complexity of 

inter-firm relations may lead managers to refrain from outsourcing altogether”. In 

technical terms, it becomes almost routine for practitioners to deal with new products 

and services with uncertainty about the results. The non-technical issues are also very 

complex, and the practitioners have to deal with them on a daily basis. These include 

negotiations with the providers, regular interactions with people not from only his/her 

organization but also from the vendor organizations, negotiating and monitoring the 

SLA’s, and assuring the seamless delivery 24/7 of services to the client (i.e., online 

banking, customer service, etc.). In order to deal with wide-ranging issues adequately and 

efficiently within the boundary of the firm and beyond, the practitioners have to ‘know 

more than they make’ (Brusoni, Prencipe and Pavitt, 2001).  
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4.6 Conclusion 

 

 In this chapter, we briefly summarized literature on modularity applied to 

outsourcing in general, before focusing on the limited number of studies specifically on 

modularity in IS/IT outsourcing. Many authors have discussed the role of modularity in 

the context of outsourcing in general, and many engineering domains have domain-

specific approaches to deal with modularity. It was not our intention to summarize all 

these approaches, but rather to point out that modularity is related to major evolutions 

and breakthroughs in those domains (e.g., the switch to mass production to mass 

customization), and that modularity is claimed to facilitate outsourcing, both at the level 

of products as well as at the level of production processes. Additionally, we also discussed, 

more closely related to our research goal, research applying the concept of modularity to 

organizations and organizational design. Finally, we discussed the literature on 

modularity in the context of IS/IT outsourcing. It is interesting to note that, in this context, 

only a limited amount of publications and authors were identified, whereas the literature 

on IS/IT outsourcing is far more comprehensive (see chapter 2). Also, the articles we did 

identify, were typically not detailed in their discussion on modularity, i.e., in terms of the 

concepts of modularity we discussed in chapter 3 (interfaces, coupling, cohesion, etc.). 

This leads us to conclude that first, looking at IS/IT outsourcing from a modularity point 

of view is currently a minority standpoint. Most authors use a management-oriented 

point of view on outsourcing. Second, the literature on modularity on IS/IT outsourcing is 

relatively recent, and much of it was published the last decade (and in fact, during the 

course of this PhD research). Interestingly, this possibly points at increasing interest from 

the academic community. Third, the literature on modularity in IS/IT outsourcing remains 

at a high level of abstraction. There is limited attention for the intricate details of 

modularity (more specifically, the interfaces, coupling, cohesion, etc.) in the context of 

complex projects. Therefore, we will propose a methodological approach in chapter 5 to 

address these aspects in more detail, based on a multiple case study approach. 
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Chapter 5.     Methodological approach 

In this chapter, we outline the methodological approach of this study. First, we describe 

the growing attention for qualitative research in the IS field. Next, we argue that our 

research benefits more from a qualitative instead of a quantitative research approach and 

propose a multiple case study approach and discuss aspects from the data collection 

including the sampling procedure, sample size, reliability and validity. We conclude this 

chapter with a discussion of the philosophical assumptions underlying this study. 

 

5.1 On qualitative research methods in the IS field 

 

 There is a growing tradition to use qualitative research approaches to study IS/IT 

phenomena (e.g., Romm & Plinskin, 1999; Trauth, 2009), and case study research figures 

among those qualitative methods that have been recognized as having gained acceptance 

over the past decade in the IS field (Benbasat, Goldstein, & Mead, 1987; Benbasat & 

Weber, 1996; Klein & Myers, 1999; Orlikowski & Baroudi, 1991). Several qualitative 

research methods are available, including action research, case study research, and 

ethnography (Myers, 2013). Qualitative data are able to preserve chronological flow to 

show which events lead to which consequences and derive rich explanations (Miles & 

Huberman, 1994). The goal of understanding a phenomenon from the point of view of 

the participants and its particular social and institutional context is largely lost when 
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textual data are quantified (Kaplan and Maxwell, 2005). Stake (1995, p. 64) proposes that 

“qualitative researchers take pride in discovering and portraying the multiple views of the 

case” and he further suggests that “the interview is the main road to multiple realities”. A 

case study is a methodology utilized when the researcher wants to fully understand a 

particular bounded unit (Stake, 1995, 2006) that must be explained, described, illustrated 

or explored (Yin, 2014). The first obligation in case study research is to fully develop and 

understand the case at hand (Stake, 1995, 2006).  

 Case study research is the most widely used qualitative research method in 

information systems research (Orlikowski & Baroudi, 1991; Myers, 2013) and is well 

suited to understanding the interactions between technological and human aspects in 

organizational contexts. There are numerous definitions of case study and those are 

mainly presented by Benbasat (1984), Stake (1995, 2006), and Yin (1994, 2014). Yin (2014) 

describes a case study as “a case study is an empirical inquiry that investigates a 

contemporary phenomenon within its real-life context, especially when the boundaries 

between phenomenon and context are not clearly evident”. In information systems 

research, case study research has demonstrated its appropriateness to generate a well-

founded interpretive comprehension of human interaction with technology in the natural 

social setting (Orlikowski & Baroudi, 1991) hence from an interpretive perspective, the 

researcher can obtain sufficient material from the selected case(s) for subsequent 

analysis (Miles & Huberman, 1994). 

 Benbasat, Goldstein, and Mead (1987) posited that the case research strategy is 

well suited to capturing knowledge of practitioners and developing theories from it. 

Benbasat, Goldstein, and Mead (1987) describe three reasons why case study research is 

a viable information systems research strategy. First, the researcher can study 

information systems in a natural setting, learn about the state of the art, and generate 

theories from practice. Second, the case study method allows the researcher to answer 

‘how’ and ‘why’ questions, that is to understand the nature and complexity of the 

processes taking place (i.e., questions such as, ‘how a manager effectively manages 

‘change and complexity’ to reduce risk in outsourcing). Third, a case study approach is an 
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appropriate way to research an area in which few previous studies have been carried out. 

As the information systems field is very dynamic and changing very frequently, many new 

topics emerge each year for which valuable insights can be gained through the use of case 

study research. Franz and Robey (1984) have suggested using idiographic rather than 

nomothetic research strategies in the IS/IT domain. Idiographic research investigates a 

phenomenon in its context. In such research, the investigator intensely examines a single 

entity or a particular event. On the other hand, nomothetic methods seek general laws 

and draw solely on procedures used in the exact sciences. Case study research is an 

appropriate research strategy where a contemporary phenomenon can be studied in its 

natural context (Benbasat, Goldstein, & Mead, 1987; Yin, 2014) and the focus is on 

understanding the dynamics present in single settings (Eisenhardt, 1989). The depth of 

the inquiry possible through the case study method is greater than any other research 

method such as a survey (Galliers, 1991).  

 A fundamental difference between case studies and other alternative methods is 

that the case study researcher may have less a priori knowledge of what the variables of 

interest are and how they will be measured. In laboratory experiments, the researcher 

measures dependent variables while manipulating independent variables in a controlled 

environment. Similarly, field experiments involve the manipulation and measurement of 

clearly defined variables, but in a natural setting. Finally, in field studies researchers 

measure independent and dependent variables in their natural context; however, no 

control or manipulation is involved. Like other traditions within the qualitative research 

paradigm, case studies are used primarily when researchers wish to obtain an in-depth 

understanding of a relatively small number of individuals, problems, or situations (Patton, 

2015; Weick, 1979). 

  

5.2 Multiple case study research 

 

 Most suited design to conduct this study is the case study approach, as described 

by Yin (2014). This choice was motivated first, by the fact that the case study approach is 
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well suited for this study to address ‘how’ and ‘why’ research questions; second, this 

study investigates a contemporary phenomenon in a real-life setting (e.g., the concepts 

of modularity and outsourcing); third, boundaries between phenomenon and context are 

not clearly evident (Yin, 2014); and fourth, the focus is on organizational and managerial 

(rather than technological) issues and literature suggests that the case study is the most 

suitable qualitative method to study non-technological issues in the field of information 

systems (Myers, 2013).  

 The use of case study methodology for this study is not chosen because it is a 

convenient or a preferred methodology but because case study methodology is best 

suited for this kind of research in order to get insight about the practitioner’s strategies 

that were applied in IS/IT outsourcing practices. Hays (2004) suggest that a researcher 

selects case study methodology because the research requires the close examination of 

people, topics, issues, or programs and according to him, interviews are one of the richest 

sources of data in case studies. Case studies, furthermore, are conducted on what is 

termed as a bounded system. A bounded system is the focal point of the investigation 

(Stake, 1995, 2006); in this case, the selected organizations and their IS/IT systems are 

the bounded units. Finally, Simons (2009, p. 19) suggests that “case study is not 

synonymous with qualitative methods [….] it is a common misunderstanding” but the 

choice of qualitative approach is due to the desire and need to study in-depth the IS/IT 

project outsourcing phenomenon which may be difficult to reveal through quantitative 

approach. In order to reveal many hidden issues, situations were explored through direct 

observations by visiting the sites and having long discussions with the practitioners. 

Quantitative data may not be able to reveal insights on these issues as most of the 

informants are hesitant in disclosing the weaknesses in their IS/IT systems and in their 

IS/IT outsourcing practices. Figure 5.1 illustrates why choosing case studies is an 

appropriate approach for this research. Several types of case study designs are available 

to the researcher. Eisenhardt (1989) differentiates between case studies that provide a 

description, those that generate theory, and those that test theory. Stake (1995, 2006) 

distinguishes between intrinsic, instrumental, and collective case studies. Yin (2014) 
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argues that systems can be studied with one of three types of case studies, depending on 

the purpose: exploratory case studies, explanatory case studies, and descriptive case 

studies. Exploratory case studies are often used to define the framework of a future study. 

In this type of case study, fieldwork and data collection are undertaken prior to the final 

definition of study questions and hypotheses. 

 

 

Figure 5.1. Three applicable conditions to five major research methods.  

Applicable research method for this study is encircled (Adapted from Yin, 2014). 

 

 Furthermore, no predefined theoretical lens is necessary in order to conduct the 

exploratory case study research. Explanatory case studies, on the other hand, seek to 

define how and or why an experience took place. The purpose of explanatory research is 

to find possible cause-and-effect relationships. The descriptive case study is used to 

develop an understanding that fully illuminates the intricacies of an experience and often 

used to answer series of questions based on theoretical constructs.  
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 The descriptive case study was chosen for this study because the goal was to 

develop an understanding of the bounded systems and IS/IT outsourcing strategies 

employed by the bounded systems. In this case, the bounded systems were the IS/IT 

systems of the selected organizations and the research is conducted using the lens of 

modularity. The use of descriptive case study approach implies that multiple cases are 

included, to allow for triangulation of the data in order to gain good understanding from 

different perspectives of an investigated phenomenon. (Benbasat, Goldstein, & Mead, 

1987; Dubé & Paré 2003, Yin 2014).  
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Figure 5.2. Replication approach for multiple-case studies (Adapted from Yin, 2014). 
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 In this study, multiple case studies design strategy is used to achieve a deep 

understanding of a specific phenomenon and in recent years researchers are increasingly 

adopting this approach (Yin, 2014). Multiple case studies can strengthen research findings 

in the way that multiple experiments strengthen experimental research findings 

(Benbasat, Goldstein, & Mead, 1987; Yin, 2014). The design of this study is based on the 

“multiple-case-embedded” platform because the units of analysis are “outsourced IS/IT 

projects” embedded within “customer organizations”. The evidence from multiple cases 

is often considered more compelling, and the overall study is therefore regarded as being 

more reliable as it provides a larger picture of a complex phenomenon (Stake, 2006). This 

study applies ‘replication logic’ to treat four selected cases as a series of experiments as 

illustrated in figure 5.2 (Yin, 2014). As this study is based on replication design logic, 

purposeful selection of the customer organizations from a target (not random) population 

is allowed so that literal replication results can be obtained (Benbasat, Goldstein, & Mead, 

1987, Eisenhardt, 1989, Maxwell 2013). Yin (2009, p. 54) recommends that “each case 

must be carefully selected so that it either (a) predicts similar results (a literal replication) 

or (b) predicts contrasting results but for anticipatable reason”. 

 The case study method has been dismissed by critics who question the rigor of the 

approach although numerous studies over the past twenty years have demonstrated that 

the case study method can be used successfully to probe beneath the surface of a 

situation and to provide a rich context for understanding the phenomena under study. 

Some authors have proposed guidelines on how case study research should be conducted 

(Benbasat, Goldstein, & Mead, 1987; Dubé & Paré, 2003; Eisenhardt, 1989; Lee, 1989; Yin, 

2014). These guidelines give the research the necessary rigor. Klein and Myers (1999) 

posit that the principles or guidelines formulated by Benbasat, Goldstein, & Mead (1987), 

Lee (1989), and Yin (1994) have become de facto standard in order to conduct case studies 

with rigor. To address the concern of rigor, this study strictly followed the guidelines 

proposed by renowned authors (e.g., Benbasat, Goldstein, & Mead, 1987; Dubé& Paré, 

2003; Eisenhardt, 1989; Lee, 1989; Yin, 2014). This study followed those 
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recommendations from literature to ground the methodological approach in the way it is 

mentioned below.  

 

 

Figure 5.3. Applicable research structure for this study is defined.  

(Adapted from Wohlin and Aurum, 2015). 

 

 Furthermore, it is important to have a clear structure of any chosen 

methodological approach. Wohlin and Aurum (2016) suggest that decision-making 

structure should act as a starting point for the research design in general and for the IS 

research design in particular. They further suggest that once the research problem is 

identified and research questions are defined, systematically 8 itineraries or decision 

steps need to be followed (figure 5.3). In each of those decision steps, the researcher will 

find more than one option and it is important to choose the most suitable option/s for 
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the research at hand. Moreover, some research options have dependencies on the 

chosen previous steps. The 8 decision steps are grouped into three phases: strategic, 

tactical, and operational. The research strategy phase guides the researcher toward the 

next phases by taking a well-planned decision about research outcome, research logic, 

research purpose, and research approach. The tactical phase is about decisions on how 

to make the research operational by selecting the actual process and methodology. 

Finally, the operational phase is about implementation (i.e., data collection and data 

analysis). In the following, it has been illustrated how 8 itineraries or decision steps are 

followed in order to structure the research design. 

 

5.3 Unit of analysis and sampling procedure   

 

 The most used units of analysis in outsourcing research are the organization, the 

IS function, the client and supplier relationship, and the project (e.g., Lacity, Yan, & Khan, 

2017). Yin (2014) proposed that adopting a qualitative research paradigm, two different 

strategies are feasible in order to conduct multiple case studies research (figure 5.4). The 

first choice is a ‘holistic’ design and the second choice is an ‘embedded’ design. The 

difference between the two choices is that in a holistic design, the unit of analysis is a 

single unit but in an embedded design, the unit of analysis is multiple units. Although the 

focus of this study is the IS/IT outsourced services, in most of the contemporary 

organizations the IS/IT services are deeply interwoven with the services of other 

departments (e.g., customer relation management, inventory management system, etc.). 

As the multiple IS/IT services are embedded within an organization, the unit of analysis 

for this study is “outsourced IS/IT projects” embedded within “customer organizations”. 

An “embedded multiple case studies” design relies on multiple (nested/embedded) units 

of analysis. 

 Moreover, a case study research is not a sampling research and multiple case 

studies are considered as multiple experiments (Yin, 2014). As in an experiment, the 

external validity is ensured by using statistical methods, similarly, in case study research, 



Page - 94 - of 250 

 

the external validity is ensured by using analytical methods. Replication logic is used to 

strengthen the external validity (Yin, 2014) and to extend and refine a theory (Auerbach 

& Silverstein, 2003). Replication logic refers to “two or more cases in the same study 

where the investigator is looking for congruence that indicates increased confidence in 

overall findings” (Aita & McIlvain, 1999, p. 258). Hence this study is based on replication 

logic where we investigate which instances of modularity can be identified in selected 

cases. Moreover, Yin (2009, p. 38) asserts that “If two or more cases are shown to support 

the same theory, replication can be claimed”. 

 

5.4 Case selection criteria 

 

 A heterogeneous purposive sample of outsourced IS/IT projects is to be preferred 

over a homogeneous sample as this study aims at developing some new (preliminary) 

theory on a relatively new phenomenon in the IS/IT field. The rationale for employing a 

heterogeneous sample is that first, it will provide as much insight as possible into the 

phenomenon under examination; second, any commonality found across a diverse group 

of cases is more likely to have higher validity (is more “truthful”) than a new theory 

developed on the basis of a homogeneous sample of cases; and third, it helps to provide 

evidence that the findings are not solely applicable to a particular phenomenon (i.e., 

industry, organization size, project complexity and budget, geographical location, 

outsourcing strategy, etc.). Moreover, it can help to argue a theory developed within one 

particular context may be applicable to other contexts as well (Mason, 2010). Every 

additional (and clearly different) case enables an even more “rigorous” test of the newly 

developed theory, and - if necessary - allows for further fine-tuning of this new theory 

(i.e., by applying the principle of “replication logic”). The rationale for employing a 

purposive strategy is that it facilitates the most effective use of limited resources in 

identifying and selecting of information-rich cases to deal with the phenomenon of 

interest (Patton, 2015). For instance, firstly, we identified and approached the customer 

organizations where the IS/IT project outsourcing issues (the phenomenon of interest) 
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were dealt with; and secondly, we approached exclusively the experienced and 

knowledgeable informants who were willing to participate, share their opinion and 

experience, with an open and reflective manner. The selection of four cases was done 

aiming to maximize what can be learned in the limited period of time and resources 

available for the study. So, the case selection process was carefully thought out based on 

criteria relevant to this study. Therefore, taking into account the research questions, it 

was necessary to decide about the characteristics of an organization and an outsourced 

IS/IT project (Benbasat, Goldstein, & Mead, 1987).  

 

 

Figure 5.4. Unit of analysis (Adapted from Yin, 2014).  

Applicable procedures for this study are encircled. 
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 In total four cases were analyzed, of which two cases are a reanalysis from 

secondary data. Respecting the design decision “embedded multiple case studies” and in 

relation to the research questions of this study, the following three criteria are important 

and necessary to target most relevant organizations for this study: 

 

i) Involved in the activities of customer-vendor relationship in the context of IS/IT 

outsourcing. 

ii) The short duration of the contract with external partners (not above 5 years). 

iii) The geographic location of the organizations (diverse if possible). 

 

 The first criterion is important to this study because the purpose was to study the 

applicability of the concept of modularity in the context of IS/IT outsourcing. The second 

criterion relates to the fact that currently, there is a trend of short duration contracts. In 

present time the culture of ‘mega deals’ or long-term contracts with an external partner 

are significantly reduced. The logic for this criterion is supported by an annual report 

(2014) of ISG group which suggest that 340 contracts were signed in the second quarter 

(2014) – the most ever recorded, with the greatest growth coming from deals valued at 

under $40 million annually. The report further indicates that there is a trend of awarding 

lower-value contracts of shorter duration to more providers (multi-vendor outsourcing), 

which is driving growth in smaller-sized deals. The third criterion is intended to study 

diverse types of organizations from diverse geographical locations. In order to meet this 

criterion, the first case analyzed was a very large private multimedia organization based 

in the UK and the IS/IT outsourcing project was large and complex. The second case was 

an Asian public university. The IS/IT outsourcing project was relatively small and less 

complex. The third case was a large Belgian service sector organization and the IS/IT 

outsourcing project was large and complex. The entire IS/IT department with assets was 

outsourced and almost all IS/IT employees were transferred to the vendor organization. 

The fourth case was a Belgian bank and the IS/IT outsourcing strategy was different from 

the other three organizations. This organization was using selective multi-vendor 
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outsourcing strategy (software, applications, and package solutions) and no employees 

were affected. The last two selected organizations were based in Belgium. It was not a 

prior criterion choice but unintentionally biased as primary data should be collected 

within limited time and resources.  

 The selection of organizations was not opportunistic but based on the ability of 

the organizations to offer relevant and useful information required to conduct this study 

fruitfully. Initially, through desk research on the web, research articles in academic 

journals, and magazines helped to identify organizations that meet the above criteria of 

this study. Efforts have been made to compose heterogeneous sample (Maxwell, 2013) 

by selecting organizations from different sectors (e.g., Banking & Finance, Service sector) 

within Belgium but the target was to select organizations whose activities are heavily 

dependent on IS/IT solutions. 

 

5.5 Sample size  

 

 In total four cases were analyzed, of which two cases are a reanalysis from 

secondary data. Cases for reanalysis have been selected from the literature respecting all 

predefined criteria. Some diversity is present in the sampling, for instance, the first case 

was chosen because of its size, complexity, and location. The first IS/IT outsourcing 

project (case 1) was big in size, scope, complexity, and budget. Another advantage of 

choosing this case was to address the geographical bias in sampling as this IS/IT 

outsourcing project was undertaken in the UK. The second IS/IT outsourcing project (case 

2) was just opposite of the first case. Unlike the first case, this IS/IT outsourcing project 

was smaller in size, scope, complexity, and budget. This case also helped in addressing 

the issue of geographical bias in the sampling. This IS/IT outsourcing project was 

undertaken by a non-profit organization (a public university) based in a developing 

country in Asia. The third and fourth cases were chosen from the Belgian private sector. 

In these two cases also, the issue of bias was addressed carefully, and two selected 

organizations were very different in their business activities (sector), organization size, 



Page - 98 - of 250 

 

and in IS/IT outsourcing strategy. Samples for qualitative studies are generally much 

smaller than those used in quantitative studies. Ritchie, Lewis, and Elam (2003) assert that 

there is a point of diminishing return to a qualitative sample. More data does not 

necessarily lead to more information. Guest, Bunce, and Johnson (2006) conducted a 

systemic analysis of their data from sixty interviews and found that out of the thirty-six 

codes developed for their study, thirty-four were developed from their first six interviews. 

Their findings suggested that data saturation had occurred at a very early stage.  A large 

sample size does not necessarily help to reach the data ‘saturation point’, similarly small 

sample size does not necessarily undermine reaching the data ‘saturation point’. Data 

saturation is not related to the numbers per se, but about the depth and richness of the 

data rather it depends on the optimal sample size (Burmeister & Aitken, 2012) and the 

indication of an optimal sample size is when the emergence of any significant themes or 

data was diminished (O’Reilly & Parker, 2012). Data saturation is an indication to end the 

data collection process as the researchers do not have the luxury of continuing the sort 

of open-ended research (Green & Thorogood, 2009). Benbasat, Goldstein, and Mead 

(1987) list ten important IS qualitative studies (mostly interview based) which were 

published in Information and Management journal. The variations of sample size in those 

studies were from 1 to 8 cases. Yin (2014) suggested that the simplest multiple case design 

would be the selection of two or more cases. A renowned scholar of case study 

methodology, Eisenhardt, did an interview-based case study using four cases in the 

microcomputer industry (Bourgeois & Eisenhardt, 1988).  

 In conclusion, it can be argued that on the basis of our detailed discussion above 

about the case selection and data collection process leading towards the point of data 

saturation, and at the same time by illustrating some evidence from the literature review, 

it is reasonable to study four cases in the context of our research. 
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5.6  Data collection process 

 

 In total four cases have been analyzed, of which the first two cases were a 

reanalysis from secondary data. The cases for reanalysis were selected from the literature 

and the other two cases were selected from Belgium, belonging to the service industry 

and the banking & finance industry. The last two cases were analyzed using primary data. 

So, the data collection process can be categorized into two stages. At the first stage, we 

reanalyzed two cases (case 1 and case 2) from the literature, and at the second stage, we 

analyzed two more cases (case 3 and case 4) using primary data collected from two 

Belgian customer organizations and from their IS/IT outsourced projects.  

 

5.6.1 Desk research 

   

  Unless some details about the organizations are already known, some 

general background research is needed. Desk research was conducted prior to visiting the 

organizations in order to establish: 

• What are the commercial activities of the organizations? 

• Who are the external partners of these organizations? 

• What kind of contract do they have with their external partners? 

• How stable is the relationship which the organizations have with their external 

partners?  

• How well are the organizations performing? 

• How are they perceived externally? 

• What kind of IS/IT systems do they have? 

• How many IS/IT technical personnel is employed? 

• What level of qualifications and experiences do they have? 

• What steps have been taken to modularize IS/IT systems?  

• How efficient are the present modular IS/IT systems? 

• How do they apply some aspects of modularity in relation to the external partner? 
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The sources of information used include: 

• Fame report – Summary financial and administrative information available 

through the library and online databases. 

• Industry-based market research reports – There is limited market research 

available through libraries. 

• Brokers’ reports – Only available for quoted companies. 

• Website – A lot of information about the organization is usually available about 

the organization’s products and services, its structure, financial information (for 

quoted companies), press releases, etc. 

• Press – This is often a useful source of information if the organization gets press 

coverage. 

 

5.6.2   Case 1 & 2 

 

  The first case focuses on the BSkyB(UK) vs. EDS IS/IT outsourcing project, 

which was complex and big in size but very rich in data, consisting of 468 pages of official 

transcripts of the court judgment. This court case was one of the biggest of its kind and 

took more than six years to end.  The importance of this court case is reflected in the 

following excerpt of an article written by a legal expert in the ‘Financial Times’: “The case 

of EDS v BSkyB is by far and away the most important legal case in the IT area for a decade” 

(Davis, 2010). Data collection and analysis for our re-analysis was performed by three 

researchers (two post-doctoral researchers and the Ph.D. candidate) using secondary 

data. The data collection and data analysis processes were based on the framework 

proposed by Miles and Huberman (1994). The secondary data was collected from multiple 

sources (e.g., the official transcripts of the court judgment, press releases, and media 

outlets). Some data was also collected from the article written by Verner and Abdullah 

(2012). All data were primarily analyzed in relation to the concept of modularity. To 

facilitate data reduction, a list of modularity aspects, derived from key publications on 

modularity literature (e.g., Baldwin & Clark, 2000; Campagnolo & Camuffo, 2010), was 
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used to code the collected data. Investigator triangulation was assured by coding the data 

separately by three investigators in order to increase the confidence in the research data. 

Initially, the open coding was conducted and all texts relating to the research questions 

were identified, and each was assigned a code. These codes were later written down and 

each relevant statement was organized under its appropriate code. Moreover, we also 

conducted the axial coding by going through the texts again in order to find some 

additional codes. Later, the three versions of the generated codes were compared and 

through iterative refinement, we arrived at a common understanding. Subsequently, 

excerpts from the coded data were displayed. Data triangulation was performed by 

comparing the coded data of the official transcripts of the court judgment, the press 

releases, and media outlets. In this way, we were able to determine the areas of 

agreement as well as the areas of divergence. In the next stage, the refined data was 

organized, and similarly coded data was grouped into categories and compared with the 

outsourcing risk factors identified by Verner and Abdullah (2012). The IS/IT project 

outsourcing risk factors were later analyzed using the lens of modularity. 

 The second case was simple and small in size; data was collected from multiple 

sources from the literature (i.e., Nauman, Aziz, & Ishaq, 2005, 2007, 2009). The data 

collection and analysis processes were similar to the first case and conducted by three 

researchers (two post-doctoral researchers and the Ph.D. candidate) using secondary 

data. In this case, data was collected and coded from the three publications mentioned 

above. Investigator triangulation was assured by coding the data separately by three 

investigators in order to increase the confidence in the research data. Initially, open 

coding was conducted and all texts relating to the research questions were identified and 

later through axial coding we searched for some additional codes. Data triangulation was 

performed by comparing coded data from three sources (i.e., three publications). In the 

next stage, the refined data was organized, and identical coded data was grouped into 

categories and compared with the IS/IT outsourcing risk factors using the lens of 

modularity. Environmental triangulation was assured by selecting two cases from 
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different cultures, socio-economic conditions, and from different geographical locations 

(Europe and Asia). 

 

5.6.3   Case 3 & 4 

   

  For cases 3 and 4, the data collection and analysis processes were identical. 

The primary data for both cases was collected through semi-structured interviews. 

According to Myer and Newman (2007), the qualitative interview has been used 

extensively in IS research, is a powerful research tool and an excellent means of gathering 

data. The open-ended, semi-structured and exploratory interview format allows the 

researcher maximum flexibility in exploring any topic in depth and in covering new topics 

as they arise. Furthermore, Mintzberg (1979, p. 587) asserts that “semi-structured 

interviews provide a controlled framework which facilitates analysis but also allows for 

the collection of soft anecdotal data”. It is intended to allow the informants as much 

freedom in the interviews as possible as it is crucial to ensure that the interviewer does 

not in any way prejudges the evidence offered by them. Nonetheless, a list of discussion 

topics that the interviewer may use as an interview schedule has been developed. The 

topics are available to assist the interviewer if the discussion requires some prompting or 

guidance. Informants in the organization were selected using key informant method (Yin, 

2014). Informants needed to satisfy two conditions:  

 

• Having sufficient knowledge about the concept of modularity and being 

experienced in working with an external partner; and  

• Should be willing to participate in the study (Campbell, 1985; Kumar, Stern, & 

Anderson, 1993).  

 

 In the case of modularity and IS/IT project outsourcing, generally top executives 

are involved in decision-making process. Therefore, the aim was to interview senior 

executives from each organization. The data was collected from multiple sources, for 
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instance, semi-structured interviews of six sessions (with each session lasting for two 

hours), direct observations during four onsite visits by three investigators, online archival 

records, documentation & presentations by the informants, and media outlets. Data 

triangulation was performed by comparing coded data from different sources (i.e., 

interview, direct observations, online archival records, documentation and presentations 

by the informants, and media outlets).  

 During the primary data collection process, three persons were directly involved 

in conducting the onsite visit and conducting the interviewing processes. Among these 

three persons, the first person was a senior university professor and theorist from the 

IS/IT field, the second person was a postdoctoral researcher, and the third person was 

the Ph.D. candidate. Data was collected and matched with the previously collected 

qualitative data, and finally, after analyzing these data, a conclusion was derived. The 

presence and active participation of three investigators assured investigators 

triangulation and at the same time addressed some of the concerns generally linked to 

case study research (Flyvbjerg, 2006). For instance, researcher’s intentional or 

unintentional bias and misleading interpretation (Fields & Kafai, 2009), the influence of 

personal lens (Jackson, 1990), and most importantly issues relating to the language as the 

primary data was collected through interviews in Flanders, a Dutch-speaking region of 

Belgium. Environmental triangulation was assured by selecting two cases from different 

industries (Banking & Finance industry, Service industry), and of different sizes of 

organizations. 

 

5.7 Validity of data 

  

 There are four types of validity described in the literature (e.g., Stake, 2006; Yin, 

2014). Case study research can only be considered as valid if four tests on validity are 

executed.  
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These are:  

• Construct validity 

• Internal validity 

• External validity 

• Reliability.  

 

5.7.1 Construct validity: Test 1 

  All three strategies were used as proposed by Yin (2014) to strengthen 

construct validity.  

• Multiple sources of evidence: Data about the IS/IT systems, outsourcing strategy, 

and overall about the organization were collected from multiple sources. 

• Chain of evidence: Interview is the main source of information in a case study (Yin, 

2014). In addition to the interview, other evidence was also used to enhance and 

to strengthen the construct validity. The evidence includes direct observation by 

visiting the site, relevant documentation, and archival records received from the 

informants. Some of the evidence also emerged during desk research. 

• Review the case study report: To further strengthen the construct validity, the 

informants were given the opportunity to review the draft of the case study report 

(Yin, 2014). The informants gave their consent about the actual facts and 

information described in the draft.  

 

5.7.2 Internal validity: Test 2 

 

  This research project is descriptive in nature hence internal validity is not 

applicable. Internal validity is the only concern for causal (explanatory) case studies, in 

which an investigator is trying to determine whether event ‘x’ led to event ‘y’ (Yin, 2014).  
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Tests Case study tactic 

Phase of 
research in 
which tactic 
occurs 

CONSTRUCT 

VALIDITY 

• Use multiple source of evidence 

• Establish chain of evidence 

• Have key informants review draft 
case study report 

Data collection 

Data collection 

Composition 

INTERNAL 

VALIDITY 
Not required for a descriptive study Not applicable 

EXTERNAL 

VALIDITY 
• Use replication logic in multiple 

case studies 
Research design 

RELIABILITY 
• Use case study protocol 

• Develop case study database 

Data collection 

Data collection 

 

Table 5.1. Validity and reliability (Adapted from Yin, 2014).  

Applicable procedures for this study. 

 

 

5.7.3 External validity: Test 3 

 

  In statistical generalization, an inference is made about a population on 

the basis of empirical data collected about a sample from the population. In case study 

research, analytical generalization is used to generalize a particular set of results to some 

broader theory (Yin, 2014). Multiple case studies usually satisfy the requirements for 

external validity by using ‘replication logic’ to generalize the findings. Like multiple 

experiments, the findings of multiple case studies are generalizable to theoretical 

propositions but not to populations or universes (Yin, 2014). Replication logic is used to 

strengthen the external validity (Yin, 2014) and to extend and refine a theory (Auerbach 

& Silverstein, 2003). Replication logic refers to “two or more cases in the same study 

where the investigator is looking for congruence that indicates increased confidence in 

overall findings” (Aita & McIlvain, 1999, p. 258). Moreover, Yin (2009, p. 38) asserts that 

“If two or more cases are shown to support the same theory, replication can be claimed”. 
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This study applies ‘replication logic’ to treat four selected cases similar to a series of 

experiments (Yin, 2014). 

 In this study, application of the concept of modularity has been explored by 

replicating the findings of four cases. The findings of this study were consistent in all four 

cases which provides strong support in favor of the proposed conclusions. Moreover, 

triangulation (data, investigator, and environmental) methods were used to make a cross-

case comparison which strengthens the research findings by increasing the external 

validity of this study. The purpose of the triangulation was to gain good understanding 

from different perspectives of the investigated phenomenon and to increase the level of 

knowledge to strengthen the researcher's standpoint from various aspects. 

 

5.7.4 Reliability: Test 4 

 

  To satisfy this condition, all procedures of data collection, data analysis, 

interpretation, and conclusion were documented. To address reliability, a ‘case study 

protocol’ and a ‘case study database’ have been maintained (Brereton, Kitchenham, 

Budgen, & Li, 2008; Yin, 2014). From the ethical point of view, using multiple sources of 

data and triangulation strategy were used to further strengthen the reliability (Yin, 2014). 

Data were collected on site in two Belgian organizations (case 3 and case 4) through direct 

interview and multiple sources of evidence. The two Belgian organizations were selected 

from two very different sectors (Banking & Finance sector, Service industry sector) and 

also of two different sizes (1:8) of the organization as well. Moreover, in order to improve 

the reliability of the findings, multiple analysts were involved to validate the data analysis 

and interpretation process. The samples were not only diversified in economic outlook 

but also diversified geographically. In all four cases, the organizational activities were very 

different from each other. The first organization was a very large media, entertainment, 

and communication sector organization, the second organization was a public-sector 

university, and the third organization was a private sector service provider, and the fourth 

organization was from the financial sector (a bank). 
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5.8 Data analysis: Recording and transcribing interviews 

 

 All interviews were recorded (with the permission of the interviewee) using digital 

technology. The recorded information was then transcribed and turned into analyzable 

text using a suitable software tool to code and analyze the data and to collect memos. For 

instance, while proceeding through open coding of a particular interview for the first time, 

a primary document loaded into the software tool and simultaneously played the audio 

version of the interview on the computer. This served two purposes: first, it improved 

recollection and mental activity (the interview was recreated with true dialogues, not just 

words), which increased the production of memos and second, it also gave an opportunity 

to correct transcribed errors. 

 

5.9 Philosophical assumptions 

 

 All research is based on philosophical assumptions about what constitutes a valid 

research and which research method is relevant. A researcher should make explicit both 

the ontological and epistemological assumptions before embarking on any research 

project (Antonio, 2009). The most pertinent philosophical assumptions are those which 

relate to the underlying epistemology which guides the research. Epistemology refers to 

the nature of human knowledge and understanding that can possibly be acquired through 

different types of inquiry and alternative methods of investigation (Hirschheim, 1995). 

Ontology refers to the branch of philosophy concerned with articulating the nature and 

structure of the world (Wand & Weber, 1993).  

 Case study research, in its versatility, can be used with any philosophical 

perspective, be it positivist, constructivist / interpretivist / naturalist, or critical (Dubé & 

Paré, 2003). In interpretive qualitative research, the ontological assumption is that social 

reality is locally and specifically constructed (Guba & Lincoln, 1994). So, the ontological 

question should be related to the form and nature of the reality and what is there to study 

and to be known further through human actions and interactions (Orlikowski & Baroudi, 
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1991). The epistemological question relates to the nature of the relationship between the 

knower and what can be known (Guba & Lincoln, 1994). This must be addressed in a 

consistent way with the ontological view. The interpretive researcher’s epistemological 

assumption is that findings are literally created as the investigation proceeds (Guba & 

Lincoln, 1994). The interpretive epistemological assumption is further clarified as ‘the 

understanding of social reality requires an understanding of how practices and meanings 

are formed and informed by the language and tacit norms shared by humans working 

towards some shared goal’ (Orlikowski & Baroudi, 1991). Interpretivism integrates human 

experiences into a study as human experiences can be better expressed in their own 

words. An interpretive approach provides a deep insight into “the complex world of lived 

experience from the point of view of those who live it” (Schwandt, 1994, p. 118). 

 

 

 

Figure 5.5. Applicable philosophical assumptions for this study 

(Adapted from Dudovskiy, 2016). 
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 As our study aims to understand the complexities relating to the IS/IT outsourcing 

projects and taking into account the opinions and experiences of the people (informants) 

who are dealing with it, and moreover, this study is aiming at theory building through an 

inductive thinking process (Andrade, 2009), therefore, the paradigm of this study is 

interpretivist. Interpretive researchers assume that access to reality (given or socially 

constructed) is only through social constructions such as language, consciousness, shared 

meanings, and instruments (Myers, 2013). Interpretivism is more associated with the 

philosophical position of idealism and is used to group together diverse approaches, 

including social constructionism, phenomenology, and hermeneutics. Interpretivism 

opposes the objectivist view that meaning resides within the world independently of 

consciousness (Collins, 2010) hence this study is an interpretive research aiming at theory 

building through an inductive thinking process (Andrade, 2009). 

 The editor-in-chief of MIS quarterly (Ron Weber) has written as follows in editor’s 

comments about the rhetoric between positivism and interpretivism, “Do any real 

differences exist, therefore, between positivism and interpretivism? I believe the 

differences lie more in the choice of research methods rather than any substantive 

differences at a meta-theoretical level. In this regard, researchers who are labeled as 

positivists tend to use certain kinds of research methods in their work - experiments, 

surveys, and field studies. Interpretivists, on the other hand, tend to use other kinds of 

research methods in their work - case studies, ethnographic studies, phenomenographic 

studies, and ethnomethodological studies” (Weber, MIS Quarterly, Vol. 28 No. 1, March 

2004, p. iii-xii). 
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Chapter 6. Identifying the concept of modularity 

in IS/IT outsourcing cases 

In this chapter, four IS/IT project outsourcing cases are discussed, which have been 

analyzed in order to investigate how modularity can be applied to IS/IT outsourcing. The 

first two cases are international IS/IT outsourcing cases, which have been documented 

extensively and have been re-analyzed in this study based on secondary data.  

Additionally, two Belgian IS/IT cases have been analyzed in this study, based on primary 

data. 

 The first case concerns the BskyB vs. EDS outsourcing project. This case was of 

significant scale and complexity and ended in failure. The subsequent court case ended in 

2010 and provided an exceptional amount of documentation. The re-analyses and results 

of this case study have been presented at the 47th Hawaii International Conference on 

System Sciences (Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes and Verelst, 

2014) and a further elaborated analysis has been published in the International Journal of 

IT/Business Alignment and Governance (Huysmans, De Bruyn, Benazeer, De Beuckelaer, 

De Haes and Verelst, 2014). 

 The second case concerns an IS/IT outsourcing project in a public university in a 

developing country in Asia. This IS/IT outsourcing project was small in budget and scope, 

simple and not complex. Nevertheless, also this project encountered significant issues 

and ended in failure. The findings of our re-analysis have been published as a book 

chapter in the Encyclopedia of Information Science and Technology (Benazeer, Huysmans, 

De Bruyn and Verelst, 2018).    
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 In addition to the re-analysis of the first two cases, we conducted two additional 

case studies in Belgium in the context of this study. The third case focuses on one of the 

biggest service companies in its sector in Belgium, which is involved in a single-vendor 

IS/IT outsourcing project. Finally, the fourth case concerns a Belgian Financial Institution, 

which is involved in a multi-vendor IS/IT outsourcing project. The analysis of this case has 

been presented at the Enterprise and organizational Modeling and Simulation (EOMAS 

2017)-conference and published in the “Lecture Notes in Business Information processing: 

Enterprise and Organizational Modeling and Simulation” (Benazeer, De Bruyn and Verelst, 

2017). 

 In the following sections, we discuss each of the four cases using the following 

steps in our approach: first, the modular structure of the problem domain is made explicit. 

Most importantly, the identification of modules is addressed. Second, the relevant 

modularity aspects are selected. Third, the resulting modularity requirements are listed, 

and fourth, the absence of modularity characteristics will be discussed in the context of 

violation or non-conformance of the modularity requirements.  
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6.1 CASE 1: IS/IT outsourcing project of BskyB (UK) vs. EDS 

 

 This case is interesting not only because of the well-known companies involved 

(i.e. EDS and BSkyB) but also because of the court proceedings where all the elements of 

this case have been discussed in detail. It is very rare to find such detailed information 

about a failed IS/IT outsourcing project and this is the reason why it was possible to 

analyze this case very elaborately.  

 Section 6.1.1 briefly explains how this case is positioned within the framework of 

this study. In section 6.1.2, the approach of analysis is explained and in section 6.1.3, a 

brief introduction to the case has been included. A discussion about the analysis, 

interpretation, and findings is elaborated in section 6.1.4. Three analyses are discussed in 

section 6.1.5, section 6.1.6, and in section 6.1.7 respectively.        

 

6.1.1 Case positioning 

 

  This case is a very complex case due to the size of the contract and also 

due to the inherent complexities of this case. The judgment runs over 2000 paragraphs, 

468 pages, and took almost 18 months to deliver. While going through the qualitative 

data from different sources, some modular structures were identified in this case. So, the 

identified modular structures, specific modularity aspects, and specific requirements 

were outlined. When the actual situations were compared to the specific requirements, 

it has been found that in some circumstances, the actual situation does not correspond 

to the requirements; therefore, it can be considered as a violation or non-conformance 

of the requirement. For instance, in one situation hidden dependencies were identified. 

As it has been already described in the previous section that undefined or hidden 

dependencies are not allowed in a modular structure, all inter-modular dependencies 

should be made explicit. Another situation indicated low cohesion and/or a dysfunctional 

interface. These situations gave a good starting point to go further in detail which is 

described in the following.  
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6.1.2 Case approach 

 

  The study relied on case study methodology because this qualitative 

methodology is particularly suited to investigate a phenomenon (here: a large-scale 

outsourcing project) in its natural environment, a contemporary business context 

(Benbasat, Goldstein, & Mead, 1987; Yin, 2014). In analyzing this case, secondary data 

were collected from multiple sources (e.g., Verner & Abdullah, 2012; documents from 

court proceedings; and media coverage, etc.). Firstly, content analysis was done from the 

court proceedings documents (468 pages) where the issues related to the concept of 

modularity were identified. Secondly, some information from media coverage was 

analyzed to get some more insights regarding this case. Thirdly, content analysis of the 

paper of Verner and Abdullah (2012) was done in order to be sure that no reference to 

modularity or any modularity related concept is discussed and applied in their analysis.  

There were two main reasons for choosing this IS/IT outsourcing project for analysis. First, 

due to the court proceedings in public, a lot of data emerged from the hearing and also 

from the media outlets. Second, this IS/IT outsourcing project was selected in order to 

address the geographical and sectoral bias in the sampling.                    

 

6.1.3 Case introduction 

 

  The project described in this case concerns an outsourcing deal on the 

development of a Customer Relationship Management (CRM) system by Electronic Data 

Systems (EDS) for the British Sky Broadcasting (BSkyB) group. BSkyB appointed EDS in 

2000, estimating that the project would take 18 months to finish and will cost £48 million. 

However, the project was considered a failure, and the contract was terminated in 

December 2002. By then, BSkyB had already spent £170 million. Eventually, the project 

would take six years to complete and cost £265 million. Conflicts regarding the proper 

project execution resulted in the filing of a case at the London Technology and 

Construction Court. Due to the complexity of the case, the judgment procedure lasted 
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very long, and the case ended in July 2008, but the judgment was finalized in January 

2010. BSkyB was awarded £318 million. The court proceedings documents with all the 

arguments and counter-arguments are publicly available. An earlier discussion of the risks 

involved in this IS/IT outsourcing project was provided by Verner and Abdullah (2012). 

 This analysis mainly focuses on three risks factors (i.e., ‘lack of required skills’, 

‘managing user expectation’ and ‘communication problems’) as these risk factors were 

related to the two largest claims in the court case, (1) ‘proven technology representation’, 

and (2) ‘significant risk representation’ (Verner & Abdullah, 2012). This selection 

guarantees the analysis of IS/IT outsourcing risk factors which were highly relevant in this 

case. Consequently, conclusions were drawn by interpreting the excerpts and making 

explicit links between the IS/IT outsourcing risk factors and the aspects of modularity. 

 

6.1.4 Findings 

   

  In the BSkyB outsourcing trial, a crucial accusation concerned the alleged 

fraudulent misrepresentation of the vendor’s own capabilities (High Court of Justice, 

2010, para. 4). More specifically, the vendor would have claimed to be able to complete 

the project according to specified functionalities and within budget and time constraints. 

In a legal context, this is a significant issue. However, based on insights from modularity, 

one may demonstrate that: (1) the vendor could have realized that this claim was both 

risky and hard to redeem, and (2) the client could have realized that the claim was not 

realistic. To illustrate this, three root causes underlying the project failure are elaborated 

upon, namely the technical complexity of the project, the project team composition and 

the role of the systems integrator. For each of the selected root causes, first, some 

relevant parts are briefly highlighted from the available case study description. Next, how 

this part of the case description could be interpreted in terms of modularity aspects and 

what would be considered as a good modular design, is described. Violations or non-

conformance of these modularity requirements will be shown to be related to the 

manifestation of each of the risk factors. The analysis of the case, therefore, follows two 
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recurring steps. First, to adequately identify modularity aspects in a certain part of the 

case, a subsection ‘Identifying the modular structure and requirements’ is used. Second, 

evidence from the original case description is presented which illustrates how these 

modularity requirements are violated under a subsection ‘Assessing the modularity 

requirements’.  

 

6.1.5 Analysis #1: Technical complexity and required skills 

 

  From a technical perspective, the context in which the project was 

embedded was complex. Before the project was initiated, several legacy applications 

handled the Customer Relationship Management functionality at Sky (High Court of 

Justice, 2010, para. 9 - 10): (1) ‘DCMS’, the Digital Customer Management System, (2) 

‘SCMS’, the Subscriber Card Management System, (3) ‘MIDAS’, the Management of 

Information for Digital and Analogue Systems, and (4) ‘FMS’, the Field Management 

System. First, the new CRM system needed to replace some of these legacy applications 

(i.e., DCMS and FMS) while another application remained operational and needed to 

interface with the new CRM application (i.e., SCMS) (High Court of Justice, 2010, para. 11 

- 12). Second, as depicted in figure 6.1, different software technologies were used by the 

vendor to build the new CRM system: ‘Chordiant CRM’, ‘Arbor’ as billing software, ‘CTI’ 

for the call centers and ‘Forte’ as a development framework and a middleware product 

(High Court of Justice, 2010, para. 49 - 50). The alleged failure to deliver a promised 

seamless integration of all these (new) technologies was referred to as the “proven 

technology representation” in the court proceedings.  
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INITIAL APPLICATIONS                             PROPOSED APPLICATIONS 

 

Figure 6.1. The modular structure of the application portfolio. 

 

 

i) Identifying the modular structure and requirements 

 

  From a modularity point of view, the applications represent separate 

modules at a coarse-grained level. In figure 6.1, the application modules are represented 

as rounded boxes. The IS/IT application portfolio of BSkyB is the system in scope and 

within this modular structure the IS/IT applications are conceived as modules. This 

configuration is referred to as modular structure 6.1.1. The modular operator 

‘substitution’ is applied to a set of two modules as they are replaced by a new module. As 

discussed in chapter 3, the successful application of a modular operator is conditional on 

the assumption that no hidden modular dependencies are present. Hence, besides 

dependencies listed in the interface specification of the SCMS system in the Invitation to 

Tender (ITT) (High Court of Justice, 2010, p. 11), no other dependencies are allowed for. 

This requirement is referred to as modularity requirement 6.1.1.  
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 Moreover, at the next level, the internal structure of the new module (i.e., the 

new CRM system) is the system in scope and within this modular structure, the different 

technologies are conceived as modules (figure 6.1). This configuration is referred to as 

modular structure 6.1.2. These four technologies – after integration – should deliver a 

well-functioning CRM system. As it is widely acknowledged that each technology is usually 

prone to many and different reasons for change, therefore, logically it can be considered 

that when necessary, these modules can be changed independently (Mannaert, Verelst, 

& Ven, 2012). Indeed, each technology is maintained by a different vendor and has its 

own product lifecycle (High Court of Justice, 2010, para. 1507). Therefore, based on the 

‘separation of concerns’ principle, modularity requires a systematic way (e.g., a project or 

systems development methodology) to integrate these technologies, without the 

introduction of unnecessary modular dependencies; this requirement is referred to as 

modularity requirement 6.1.2.  

 

  ii) Assessing the modularity requirements 

 

  The court proceedings attested to the presence of numerous hidden 

dependencies. For example, a new log-on method from ‘Chordiant’ resulted in instability 

issues in various legacy applications (High Court of Justice, 2010, para. 1236). Different 

components of the CRM system (such as Arbor and CTI) and legacy applications (such as 

SCMS) make log-on calls to ‘Chordiant’. Consider now a modification to how ‘Chordiant’ 

requires a call to be made. Such modification is likely in projects like this, especially when 

the project’s requirements were not well-defined upfront and labeled ‘unclear’, 

‘inadequate’ and ‘ambiguous’ (Verner & Abdullah, 2012). A change in the way this call is 

made, resulted in (possibly multiple) changes in each application, implying that modular 

dependencies exist. Moreover, given the hidden nature of these dependencies, the 

impact of this change is unknown upfront. Hence, the absence of an explicit specification 

of all modular dependencies in the structure of the system shows that modularity 

requirement 6.1.1 was not met.  
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 Once modular dependencies would be made explicit, it is still extremely unlikely 

that these modular dependencies can be adequately dealt with, unless a suitable project 

methodology is used. Normalized Systems theory, for instance, explicitly classifies the 

joint reliance of one module on two or more external technologies as a violation of the 

‘separation of concerns’ principle (Mannaert, Verelst, & Ven, 2012). The theory 

emphasizes the importance of a systematic approach to obtain fine-grained modular 

structures, by isolating each independently changing element (i.e., concern). But in 

reality, during the development of an application, the four technologies that create new 

CRM (e.g., Chordiant CRM, Forte, Arbor, and CTI) became interwoven and were not 

properly separated from one another. Hence, changes in any technology (i.e., one 

module) may require adaptations to all other technologies (i.e., the other modules). Even 

though the vendor claimed that a suitable software development life cycle methodology 

was employed (High Court of Justice, 2010, para. 1029 - 1061), later on it became obvious 

that a variety of methodologies were adopted and that:  

 

“no overarching methodology was applied consistently” (High Court of Justice, 2010, p. 

1316).  

 

Consequently, no specific and thorough approach to deal with modular dependencies was 

relied upon hence modularity requirement 6.1.2 was not met. 

 

  iii) Understanding the IS/IT outsourcing risk factor through  

   modularity reasoning 

 

  The violation regarding modularity requirement 6.1.1 (i.e., an interface 

documenting all possible modular dependencies) explains why the technical complexity 

of the overall project was underestimated by both vendor and client. The overall technical 

complexity was present, amongst others, due to many undocumented inter-modular 

dependencies which were not taken into account and thus (at least partially) ignored. This 

resulted in unrealistic capability requirements and expectations during project 
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implementation. This thought was also worded eloquently by an employee who stated 

that:  

 

“The problems facing the project had not been caused by an incompetent, under-

resourced delivery team but that the original bid team had under-estimated project size 

and complexity, with the result that no delivery team, however competent, could have 

succeeded in the timeframe available” (High Court of Justice, 2010, para. 1143).  

 

In addition, the violation regarding modularity requirement 6.1.2 (i.e., an overarching 

methodology resulting in a fine-grained modular structure adhering to the separation of 

concerns) more specifically explains how the technical complexity for individual 

employees was underestimated as well and why they were expected to deal with these 

dependencies. For instance, due to the lack of a structured approach or methodology 

enforcing ‘separation of concerns’, an employee who needs to implement the CTI 

technology will also require in-depth knowledge of the implementation details of the 

other packages, such as ‘Chordiant’. However, the capabilities required to deal with such 

dependencies are unlikely to be possessed by a single employee, especially because 

knowledge regarding (the combination of) different technologies is needed and each 

technology is owned by a separate organization. Considering the modular structure of the 

applications, it then becomes clear that adequately skilled employees will not be 

available. However, according to the client, the vendor claimed that its employees:  

 

“had the technical experience, knowledge, and expertise to integrate and implement the 

proposed technical solution that they had recommended and that such experience, 

knowledge, and expertise would be available and applied to the project” (High Court of 

Justice, 2010, para. 975).  

 

From the modularity reasoning, this statement seems to be both unfounded (cf. violation 

of modularity requirement 6.1.1) as well as highly unlikely to be realistic (cf. violation of 
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modularity requirement 6.1.2). Consequently, the failure of the vendor to provide 

adequate resources was seen as an important factor contributing to project failure. 

Verner and Abdullah (2012) categorized this phenomenon under the risk factor ‘lack of 

required skills’ to successfully complete the project and cope with its associated 

(technical) complexities. It can be understood that this risk factor could have been 

anticipated upon by analyzing the case upfront through the modularity reasoning (and its 

resulting requirements) as it is presented here. First, the lack of documented 

intermodular dependencies should have withheld the vendor to utter the straightforward 

feasibility of integrating the multiple technologies and should have alarmed the client for 

the credibility of this claim. Second, not adopting one consistent project methodology 

facilitating the systematic separation of different concerns into distinct modules, should 

at least have put serious question marks regarding the possibility to find employees able 

to cope with the subsequent complexity of handling implementation details of different 

technologies at the same time. 

 

6.1.6 Analysis #2: Project communication 

 

  This section shows that non-technical root causes, such as the project team 

composition, can be interpreted and explained in terms of modular structures as well. In 

the initial ITT (invitation to tender), the project team structure was decomposed in 

different ‘workstreams’ (i.e., a business, technical, and transition workstream), with each 

workstream composed of ‘competent and qualified staff’ and supervised by a workstream 

manager. In turn, these workstream managers had to be supervised by an overall program 

manager, who ‘would have overall responsibility for all work within the scope of the ITT 

(invitation to tender) and associated contracts’.  
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Figure 6.2. The modular structure of the project team. 

 

At the vendor’s side, the main responsibility for project communication was attributed to 

the bid manager, since he:  

 

“was also the conduit for communications between EDS and Sky” (High Court of Justice, 

2010, para. 1019).  

 

The alleged failure of the vendor to adequately inform the client about the project risks 

was coined as the ‘significant risk representation’ in the court proceedings. 
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  i) Identifying the modular structure and requirements 

 

  Dietz (2006) proposed a method to identify modular actor roles. The role 

modules are represented in figure 6.2 as rounded boxes. When examining project 

communication flows, one may learn that all project information provided to the client is 

attributable to the bid manager. From a modularity perspective, the system in scope is 

the project team composition and within this modular structure, one can conceive the 

different roles (each having their own responsibility, competence, and authority) in the 

project team as modules. This configuration is referred to as modular structure 6.1.3. 

 In the context of this case, two possible designs are available for the information 

exchange. In a first design, the bid manager should possess all required knowledge (i.e., 

business, technology, and integration workstream) to handle all communication with the 

client adequately. This would result in a poor modular design because the degree of 

cohesion of the ‘bid manager module’ would be very low. Additionally, finding an 

employee with such diverse knowledge is highly unlikely if not impossible. Alternatively, 

in a second design, the ‘bid manager module’ could be regarded as an ‘interface’. As an 

interface, the bid manager would then provide the required functionality (i.e., 

communication with the client), but would rely on other modules (i.e., workstreams) to 

react to requests. This is represented in figure 6.2 by the lines. These lines indicate that 

the bid manager can retrieve information from workstream managers (e.g., A, B1), or 

from specialized employees (e.g., B2). Given the heterogeneity of relevant knowledge, 

this second design would be preferable from a modularity perspective because specialist 

knowledge is now embedded in specific modules (thereby increasing intramodular 

cohesion). Therefore, the presence of a mechanism is necessary of how the adequate 

information is requested, for example, from the members of the technology stream team, 

when a request for information concerning technology arrives at the bid manager. The 

presence of such mechanism is referred to as modularity requirement 6.1.3. 
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  ii) Assessing the modularity requirement 

 

  Content analysis of the court proceedings revealed that an interface 

mechanism as described above was not in place. When asked whether technical risks 

were involved in the CRM project, the vendor responded that it was:  

 

“believed [that] the solution could be delivered in the time and for the budget” (High Court 

of Justice, 2010, para. 1019).  

 

However, when asked for a justification for this belief, no proper evaluation or 

justification by way of proof of concept or documentation could be provided (High Court 

of Justice, 2010, para. 1020). Instead, the bid manager argued:  

 

“I was comfortable that the technical team was confident to make appropriate decisions 

and trust them accordingly” (High Court of Justice, 2010, para. 1021).  

 

Therefore, it can be concluded that the role of bid manager was not fulfilled as an 

adequate interface. Rather, the bid manager communicated based on his own 

(insufficient) knowledge concerning technological topics. He stated that:  

 

“I certainly did not feel we had a risk here” (High Court of Justice, 2010, para. 1021).  

 

Hence, the analysis supports the conclusion that (in any case) a poor modular structure 

was in place because either (1) a modular design with low cohesion was implemented, or 

(2) a dysfunctional interface was relied upon. Therefore, it is concluded that modularity 

requirement 6.1.3 was not met. 

 

 



Page - 124 - of 250 

 

  iii) Understanding the outsourcing risk factor through modularity 

   reasoning 

   

  The violation regarding modularity requirement 6.1.3 (i.e., a 

communication mechanism assuring the factual correctness and hence, high 

intramodular cohesion by means of an interface) explains why, at the vendor side, the bid 

manager was not able to provide the correct information as requested by the project 

leader. This was due to two reasons. First, it could simply not be deemed reasonable to 

expect from the bid manager to master the extremely diverse knowledge base to provide 

the requested answers in a well-founded way. Second, no communication mechanism 

was in place to retrieve the required information from other actors (i.e., modules) in his 

organization. Consequently, at the client’s side, the vague or simply incorrect messaging 

from the bid manager was later on perceived as a malicious intent from the vendor to 

mislead the client.  

 In the analysis by Verner and Abdullah (2012), the ‘significant risk representation’ 

was ex-post associated with the outsourcing risk factors ‘communication’ and managing 

user expectations’. However, as demonstrated in the present analysis of the case, it may 

well be that such risk factors only refer to symptoms of underlying issues. With the 

modular structure as implemented, it became obvious that no adequate internal 

communication channels were in place to adequately inform the client. It can be 

understood that these risk factors could have been identified upon ex-ante by analyzing 

the case upfront through the modularity reasoning (and its resulting requirements) 

presented here. The lack of a decent communication mechanism in the modular structure 

of the project team should have triggered the vendor to address the correctness of its 

external communication. From the client’s side, questions could have been asked 

regarding the reliability and trustworthiness of the received information if they were 

aware of this project team configuration. Moreover, the present analysis indicates that 

one should be aware that some perceived ‘risk factors’ may actually represent a cover-up 

of an inadequately designed modular structure. 
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6.1.7 Analysis #3: Systems integrator 

 

  The complexity of the CRM project has already been discussed in terms of 

the technical complexity and the project team composition. The ability to manage 

promptly these complexities of different natures is a specific capability. Performing these 

tasks is the role of the systems integrator, which needs to:  

 

“ensure that separate technological components of the programme are able to work 

together as an integrated whole” (High Court of Justice, 2010, para. 100).  

 

The tasks of a systems integrator include staff selection, architecture design, scheduling, 

detailed design, and testing. In 2001, the overall state of the project was such that it 

became clear that:  

 

“the CRM Project was in a poor state with no significant progress having been made in 

many areas” (High Court of Justice, 2010, para. 1257).  

 

Therefore, changes were made to the project approach. In March 2002, Sky took over the 

role of systems integrator from EDS (High Court of Justice, 2010, para. 27). Although some 

discussion seemed apparent regarding when exactly the switch of systems integrator had 

become legally binding, the time between the intention to switch the role of systems 

integrator and the actual transfer of responsibility of the systems integrator appeared to 

be rather short (i.e., a matter of days). In court proceedings (High Court of Justice, 2010, 

para. 470, 473, 477), it was stated that, as of a phone call on 6 March, there was a 

consensus between the senior personnel of Sky and EDS that Sky would take over the role 

of systems integrator ‘with immediate effect’, determining the exact terms of the take-

over in a ‘Memorandum of Understanding’ on 26 March. 
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  i) Identifying the modular structure and requirements 

 

  In section 6.1.5, it has been discussed how the CRM project involved the 

integration of several legacy applications as well as some newly developed applications. 

Therefore, at the start of the project, BSkyB had not only selected EDS to develop the new 

CRM application, but also to perform the role of systems integrator. As argued in section 

6.1.5, the role and responsibilities of ‘systems integration’ is the system in scope and 

modular structures on different levels conceived as modules. This configuration is 

referred to as modular structure 6.1.4.  

 The role of systems integrator, therefore, includes the responsibility to determine 

the modular architecture, as defined in chapter 3. The modular architecture comprises 

the definition of the modules which will make up the system, as well as the set of rules 

depicting the boundaries of design freedom for each module in order to let them properly 

work together afterwards. Since all modules need to adhere to the modular architecture, 

changes to that architecture can possibly impact all modules, leading to unpredictable 

change efforts. As a result, the architecture should be drafted at the beginning of a 

modularization project, and not be changed significantly afterward. For instance, Baldwin 

and Clark (2000, p. 127-128) mention on this matter that “architectural changes do not 

arise naturally from incremental analysis [….]. The knowledge needed to make these 

judgments is gained from experience with prior designs, combined with a detailed 

understanding of the artifact’s intended functions and of its physical logical structure”. 

Therefore, the role and responsibilities of a ‘systems integrator’ in order to successfully 

manage a modular architecture require following steps. Firstly, to start with a clear 

definition of the modular architecture. Secondly, changes in the modular architecture 

should not be made rashly or without thorough experience and expertise regarding the 

details of the design and prior history. In brief, the modular architecture should remain 

invariable and this requirement is referred to as modularity requirement 6.1.4. 
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  ii) Assessing the modularity requirement 

 

  The taking over of the role of systems integrator during the project shows 

that the initial modular architecture was perceived as severely lacking. In the court 

proceedings, indications can be found which demonstrate the impact of a systems 

integrator switch. For example, the selection of software packages to fulfill the 

functionality for a certain module as defined in the architecture, impacts other modules. 

One of the most important modules, the CRM module itself, was selected by the systems 

integrator: other integrators would have preferred the Siebel package instead of 

‘Chordiant’ (High Court of Justice, 2010, para. 1394). It is recognized in the court 

proceedings that this would not only have had an effect on the package selection, but 

most importantly on the integration between different modules as well (High Court of 

Justice, 2010, para. 1512). While the CRM module itself was not changed by BSkyB when 

it assumed the role of systems integrator, other modules have been replaced. For 

example, the Segue Silk module was used for testing during phase 1 of the project. In 

contrast, Rock Solid was adopted after Sky took over as a systems integrator. This change 

impacted the test automation, which caused a delay in implementing the overall test 

strategy, and eventually the data migration to the new system (High Court of Justice, 

2010, para. 1295). It is claimed that this is: 

 

“…An example of the type of delay that a systems integrator who brings little experience 

of working with the products can encounter and which a systems integrator with good 

experience of the technologies can avoid” (High Court of Justice, 2010, para. 1299).  

 

Moreover, BSkyB did not only change the module selection itself but also attempted to 

change the application architecture and design:  

 

“When the majority of coding had begun and was in test and it was too late to influence 

the design on which the coding was based” (High Court of Justice, 2010, para. 1741–1743).  
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BSkyB was aware of the large impact caused by a change of systems integrator. This is 

illustrated by the consideration to appointing another (i.e., not EDS or BSkyB) systems 

integrator. However, it was concluded that such an appointment would: 

 

“Push the delivery out too far” and that “the cost would probably be significantly higher” 

(High Court of Justice, 2010, para. 1415, 1423).  

 

Nevertheless, the referenced examples demonstrate how, for long into the project, no 

stable modular architecture was achieved. From a modularity perspective, such project is 

difficult to end successfully. Indeed, it has been argued previously that (1) a good modular 

architecture should be decided on at the beginning of the project, (2) should preferably 

not be changed (optimized) in later stages of the project and (3) can certainly not be 

changed by another actor in an ‘immediate’ way as it requires in-depth knowledge. As all 

these three points seemed to be lacking in the considerations of the project issues, hence 

the modularity requirement 6.1.4 was not met. From this point, it could have been 

anticipated that a successful completion of the project was highly unlikely. 

 

  iii) Understanding the outsourcing risk factor through modularity 

   reasoning 

  

  Experts recognize that BSkyB made errors as systems integrator:  

 

“which could be expected” (High Court of Justice, 2010, para. 1748).  

 

The violation regarding modularity requirement 6.1.4 explains why it is indeed to be 

expected. From a modularity perspective, it is extremely difficult to be successful while 

switching the role of systems integrator. The associated changes in the modular 

architecture are all-encompassing, fundamental and therefore to be avoided. Moreover, 

such changes do not only affect the technical artifacts (i.e., software applications) but also 

impact planning and project staffing.  
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 In the analysis of Verner and Abdullah (2012) this issue was associated ex-post 

with the ‘project management’ risk factor. Indeed, under this risk factor, elements are 

captured which in the court proceedings are referenced as being the responsibilities of 

the project manager. However, as discussed in this section, more implementation-related 

risks can also be expected when the modular architecture is changed, and specific 

elements related to these risks are discussed in the court proceedings as well. While 

outsourcing risk factors are available to reflect these elements, they are not elaborated 

upon in this context by Verner and Abdullah (2012). For example, ‘significant integration 

and customization required’ is part of their risk factors framework as well. Surprisingly, 

the authors do not discuss this risk factor for this project. Given the evidence provided by 

the quotes from the court proceedings, it has been proposed to add this outsourcing risk 

factor to the risks illustrated by this project. 
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Table 6.1. Summary of the findings. 

MODULAR 
STRUCTURE 

MODULARITY 
ASPECTS 

 
MODULARITY 
REQUIREMENTS 

 

CONFORMANCE 

IS/IT 
APPLICATION 
PORTFOLIO 

At coarse-grained 
level IS/IT 

applications are 
conceived as 

modules and at the 
fine-grained level 

the four 
technologies that 

make new CRM is 
conceived as 

modules 

Interface 
--------------------------- 
Separation of 
concerns 

In a good modular 
design, besides 
dependencies listed 
in the interface 
(SLA) specification 
no other (hidden) 
dependencies are 
allowed for 
----------------------------- 
A systematic 
method is required 
to integrate 
different 
technologies 
without introducing 
unnecessary 
modular 
dependencies  

Not met 

PROJECT TEAM 
COMPOSITION 

Project team 
members are 
conceived as 

modules 

Cohesion 
Higher  
intra-modular 
cohesion 

Not met 

SYSTEMS 
INTEGRATION 

Modular structures 
on different levels 
are conceived as 

modules 

Modular 
architecture 

Modular 
architecture should 
remain invariable 

Not met 
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6.2 CASE 2:  IS/IT outsourcing project of a public university 

 

 Unlike the first case, this IS/IT outsourcing project was very simple, less risky and 

less complex. Nevertheless, the project was considered by both parties (customer and 

vendor) as a failure. Interestingly, the project was supervised from the customer side by 

highly skilled people (university professors) and the provider was also well reputed. The 

information available about this IS/IT outsourcing project was limited, but this is not 

unusual for most of the failed IS/IT outsourcing projects.    

 Section 6.2.1 briefly explains how this case is positioned within the framework of 

this study. The approach of analysis is described in section 6.2.2, and in section 6.2.3 an 

introduction to the case has been elaborated. A discussion about analysis, findings, and 

results are elaborated in section 6.2.4. Three analyses have been discussed in section 

6.2.5, section 6.2.6, and section 6.2.7 respectively.        

 

6.2.1 Case positioning 

 

  Unlike case 1, this IS/IT outsourcing project was small in budget and scope, 

simple and not complex. These are the reasons why this IS/IT project outsourcing was 

chosen to analyze. It is not unusual to find a large and complex IS/IT outsourcing project 

ends in failure but by choosing this project the author is able to illustrate that the size and 

complexities of the project are not the main reasons of failure. Any project is risky and 

can fail if not well planned and not well implemented. In this particular IS/IT project, it 

has been found that some aspects of the concept of modularity were not properly 

applied. This case study analysis will illustrate how the instances of modularity have been 

identified and non-conformity to the modularity requirements can contribute to coupling 

in this IS/IT outsourcing project.  
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6.2.2 Case Approach 

 

  There are three main reasons for choosing this IS/IT project in order to 

address some biases in the sampling. First, unlike case 1, this project is small in size, 

budget, and scope and was not that complex as well. Second, this case may address the 

geographical bias of the sampling as this IS/IT project was undertaken in a developing 

country in Asia. Third, to add further diversity in the sampling, this particular project is 

undertaken by a public non-profit entity (a public university). The study relied on case 

study methodology as it is most widely used qualitative research method in information 

systems research (Orlikowski & Baroudi, 1991; Myers, 2013; Yin 2014) and is well suited 

to understanding the interactions between technological and human aspects in 

organizational contexts.  This case study was analyzed previously by Nauman, Aziz, & 

Ishaq, 2009 to find the causes of failure but in their analysis, the lens of the concept of 

modularity was not applied.  

 

6.2.3 Case Introduction 

 

  In this case, the vendor is as referred to as ‘Aries’ and the customer is 

referred to as ‘Taurus’. ‘Aries’ was a very competent and well-reputed provider as it was 

one of the leading independent companies working as a business unit of a large and 

reputed international company. ‘Taurus’ was a big public-sector university in a developing 

country. The IS/IT project was to create a web-based portal for academic records 

management. The customer organization ‘Taurus’ assigned a team of experts referred as 

the ‘focal team’ who were responsible for communicating with vendor ‘Aries’ and were 

responsible in supervising each and every aspect of this IS/IT project. The IS/IT project 

became complex although the IS/IT project was small and simple, which involved low 

technical and functional complexities. Moreover, the project benefits were tangible and 

measurable; nevertheless, the project failed even though an extra 12 months period was 

extended after expiring the original project completion time (Nauman, Aziz, & Ishaq, 
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2009). The IS/IT project was unanimously termed as a failure. ‘Taurus’ was dissatisfied 

with the solution and was not using it and ‘Aries’ was asking for more time and resources 

to complete the project.  

 

6.2.4 Findings 

 

  Analyzing the case, it has been revealed that some decisions had been 

taken by the vendor and the customer that might have contributed to the failure of the 

IS outsourcing project. Concerning the service level agreement (SLA), Nauman and 

colleagues (2009) stated that: 

 

“A weak legal environment in the developing countries … does not allow the development 

team to challenge the client on the basis of Service Level Agreement” (p. 273).  

 

Even though the statement is valid, it does not facilitate an understanding of why (some) 

decisions were made, or why the problematic consequences occurred. Put differently, 

such an analysis does not look for the root causes of the observed project failure. In order 

to investigate the root causes, it is worthwhile to analyze the SLA from a modularity 

perspective. In analyzing the case, some deficiencies regarding the SLA were identified. 

For instance, incongruent with modularity, the SLA contained ‘hidden dependencies’ as 

referred to in the earlier section. In addition to the SLA, other violations or non-

conformance against the principles of modularity were found as well. Consequently, 

these violations or non-conformance can aid in the identification of the root causes of 

project failure in IS/IT outsourcing projects. The violations or non-conformance against 

modularity requirements are typically identified as coupling which may lead to increased 

complexity. However, the formulation of an analysis framework based on the modularity-

perspective could aid in detecting these violations. The analysis of the case, therefore, 

follows two recurring steps. First, to adequately identify modularity aspects in a certain 

part of the case, a subsection ‘Identifying the modular structure and requirements’ is 
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used. Second, evidence from the original case description is presented which illustrates 

how these modularity requirements are violated under a subsection ‘Assessing the 

modularity requirements’. Obviously, any violation or non-conformance of modular 

design principles may, at least partially, contribute to the underperformance of IS/IT 

outsourcing initiatives. 

 

6.2.5 Analysis #1: SLA consisting of undefined or hidden dependencies. 

 

  In chapter 3, it has been stated that modules should interact with one 

another through the interface. To function adequately, the interaction between modules 

should be exhaustively and unambiguously documented in the interface. As far as the SLA 

is concerned, responsibilities of each module, rights of each module, and the relationships 

between modules are to be described in detail. In the context of IS/IT project outsourcing, 

the SLA essentially provides an interface between the vendor (‘Aries’) and the customer 

(‘Taurus’). 

 

  i) Identifying the modular structure and requirements 

 

  The outsourcing collaboration is the system in scope and within this 

modular structure, the focal team of organization ‘Taurus’ and the organization ‘Aries’, 

are conceived as modules. This configuration is referred to as modular structure 6.2.1. 

The SLA serves as the interface connecting both parties (modules), thus the focal team of 

organization ‘Taurus’ is only allowed to ask organization ‘Aries’ for services which are 

described in the SLA. Any service asked for which is not described in the SLA constitutes 

a hidden dependency, which may result in unwanted outcomes, namely coupling or ripple 

effects. Hence, in a good modular design, besides dependencies listed in the interface 

(SLA) specification, no other (hidden) dependencies are allowed for and this requirement 

is referred to as modularity requirement 6.2.1. 
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  ii) Assessing the modularity requirements 

 

  After many hurdles and delays, the outsourced IS/IT project completed the 

‘testing phase’. As agreed in the SLA, after the testing phase, the team leader of ‘Taurus’ 

would start to lead the implementation of the IS/IT project. But within three months 

‘Taurus’ discontinued implementing the IS/IT project and asked ‘Aries’ to appoint an 

expert who would supervise the entire implementation process, and to train the end 

users in using the new IS/IT system. As such services were not part of the SLA, which was 

agreed upon by both parties, ‘Aries’ declined to offer such services without getting a 

financial benefit. In turn, ‘Taurus’ was inflexible and insisted on receiving the services for 

free. As a result, both teams eventually turned away from the IS/IT project. The following 

excerpt shows that the SLA consisted of hidden (i.e., undefined) dependencies:  

 

“Head of Department of Computer Science started to lead the team to implement the 

project. However, the project implementation came to a standstill when the client 

organization desired deputation of full-time experts by the vendor organization to 

supervise the implementation which included training of the end users to use the system 

and subsequently adopt it. Vendor expressed their inability to depute an expert without 

charging a further expenditure to the customer” (Nauman, Aziz, & Ishaq, 2009, p.271).  

 

The unanticipated support asked by the focal team of organization ‘Taurus’ to 

organization ‘Aries’ was an indication of the existence of undefined inter-modular 

dependencies. The SLA specifying the dependencies between ‘Taurus’ and ‘Aries’ was, 

therefore, said to be poorly defined and contained hidden dependencies, as such 

modularity requirement 6.2.1 was not met. 
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6.2.6 Analysis #2: Lack of standard procedures and definitions  

 

  A good analysis of IS/IT system requirements (and thus a well-designed 

IS/IT system) is critical to successful IS/IT project outsourcing. Adequate analysis of IS/IT 

system requirements should result in a well-designed IS/IT system. As far as the ‘Taurus’ 

organization is concerned, for similar tasks, a single IS/IT system should serve all the 

departments of this organization with a standardized operating procedure. The 

specification of IS/IT system requirements in such a context becomes challenging when 

different departments currently use different operating procedures for similar tasks.   

 

  i) Identifying the modular structure and requirements 

 

  From a modularity perspective, the system in scope is the organization 

‘Taurus’ and within this modular structure, one can conceive different departments of the 

organization ‘Taurus’ as modules. This configuration is referred to as modular structure 

6.2.2. As it was revealed during analysis that different departments followed different 

procedures for the same tasks, and for some particular tasks there were no standard 

operating procedures, therefore, using modularity terminology, the different 

departments were using different design options. In this part of the analysis, the focus is 

on the ‘design rule(s)’ aspect of the concept of modularity. As explained earlier, a (well-

chosen) ‘design option’ (characterizing standardized operating procedures) should 

become a ‘design rule’. Knowing the design rule(s) chosen by organization ‘Taurus’, 

vendor ‘Aries’ is able to conduct, with a high degree of reliability, an IS/IT system’s 

requirements analysis. When adequately designed, the IS/IT system should be able to 

serve all the common processes in the different departments of organization ‘Taurus’. An 

unattractive alternative is not to decide on the design rule(s) and design a customized 

IS/IT system for each ‘Taurus’ departments. Obviously, both the cost and complexity of 

the unattractive alternative is higher. As far as analysis #2 is concerned, the ex-ante 

requirement for the ‘design rule(s)’ aspect of the concept of modularity is as follows: the 

‘Taurus’ organization should select a design rule from the existing design options or 
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alternatively, a new design rule to serve all the common business processes throughout 

the departments and all departments should adhere to the selected design rule is referred 

to as modularity requirement 6.2.2. 

 

  ii) Assessing the modularity requirement 

 

  In this case, ‘Aries’ was described as a “very competent and well-reputed 

provider as it was one of the leading independent companies working as a business unit 

of a large and reputed international company” (Nauman, Aziz, & Ishaq, 2009, p. 269). 

Despite being deemed very competent and reputed, ‘Aries’ realized too late (during the 

testing phase) that for some processes ‘Taurus’ organization had no standard operating 

procedures, and for the same or common business processes, different departments 

were following different operating procedures (Nauman, Aziz, & Ishaq, 2009).    

 Nauman, Aziz, & Ishaq (2009) also diagnosed ‘Taurus’ organizational processes to 

be inadequate to embrace automation and needed re-engineering. According to Nauman 

and colleagues, this inadequacy was one of the main reasons why this IS/IT outsourcing 

project failed (Nauman, Aziz, & Ishaq, 2009). In the following one example of a faulty data 

definition is mentioned: 

 

“The pattern [i.e., the structure] of student registration numbers varied in different 

departments. Such anomalies caused some requirements changes, even at the later 

phases, and delayed the implementation” (Nauman, Aziz, & Ishaq, 2009, p. 271).   

 

Due to different operating procedures adopted by different departments the project was 

delayed. The above excerpts indicate that the ‘Taurus’ organization failed to select a 

design rule from a range of alternative design options. As the ‘Taurus’ organization failed 

to decide on a design rule, it became clear that modularity requirement 6.2.2 was not 

met. 
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6.2.7 Analysis #3: Change in team 

 

  Change is inevitable within organizations and accommodating change 

poses a challenge. It was observed that the composition of ‘Taurus focal team’ changed 

three times over the course of the project (table 6.2). In analysis #3, non-technical root 

causes of failure are dealt with. The team’s composition can be interpreted and explained 

in terms of modular structures (Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes, 

& Verelst, 2014). Furthermore, Terlouw (2011, p. viii) states, “modules can comprise 

humans and/or software systems” and in addition, Dietz (2006, p. 81) proposed a method 

to identify modular actor role structures and thereby asserts that “an enterprise is 

constituted by the activities of actor roles, which are elementary chunks of authority and 

responsibility, fulfilled by subjects”. As being said, the composition of ‘Taurus focal team’ 

changed and some members were replaced by new members. To minimize the impact of 

changes within the ‘Taurus focal team’, management of ‘Taurus’ appointed a software 

engineer to lead the ‘Taurus focal team’ and expected him to coordinate with the ‘Aries’, 

up till the end of the IS/IT project outsourcing. Unfortunately, almost at the end of the 

project, during the testing phase, the team leader (a software engineer) also left for 

another job and the head of the department of computer science became the new team 

leader. Each change of ‘Taurus focal team’ composition caused some kind of hindrance 

to the IS/IT project.  

 

Table 6.2. Different compositions of the Taurus focal team. 

 Team composition 

1 
The ‘Taurus’ focal team comprises senior faculty members from different 

departments; the team leader was one ‘Head of department’ (1st team leader). 

2 Due to some routine and policy decisions, some team members were replaced by new 

team members. 

3 A software engineer was appointed as new team leader (2nd team leader). 

4 (During the IS/IT testing phase) the team leader left for another job and was replaced 

by the ‘Head of the computer science department’ (3rd team leader). 
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  i) Identifying the modular structure and requirements 

 

  The modularity literature suggests that within a system modular 

architecture can be studied at different levels. The identity of any unit as a modular 

system is not fixed. This identity is determined by the level of analysis chosen within a 

system (Schilling, 2000; Simon, 1962). If an industry is considered as a system, then an 

organization can be considered as a module of that system (industry). Moving to the other 

direction and considering an organization as a system then departments (e.g., production, 

marketing, human resource, etc.) of that system (organization) can be considered as 

modules. Applying this suggestion, at the fine-grained level, the organization ‘Taurus’ as 

a system can be studied at three different levels. The organization ‘Taurus’ is considered 

as the first level of a module, which can be further subdivided into two (hierarchically 

nested) smaller levels (i.e. submodules and sub-submodules). A first submodular level 

refers to the ‘Taurus focal team’, and the second sub-submodular level refers to ‘an 

individual team member’, for instance, a member of the Taurus ‘focal team’. This 

configuration is referred to as modular structure 6.2.3. 

 In this section, the analysis focused on two levels of modular hierarchy. Firstly, the 

analysis #3 starts with sub-modular level (Taurus focal team) and the focus of the analysis 

was on the ‘substitution’ aspect, a modular operator (Baldwin & Clark, 2000). Secondly, 

analysis #3 goes down to the next hierarchical level, i.e., sub-submodular level (an 

individual member of ‘Taurus’ focal team) and the focus of the analysis was on the 

‘modular architecture’, an aspect of the concept of modularity. 

 Baldwin and Clark (2000, p. 262) suggest that “The substitution operator allows a 

designer (or user) to swap one module of the system for a better version of the same 

module”. In a well-designed modular IS/IT system, applying the modular operator 

‘substitution’ should not impact the existing structure negatively. Modularity literature 

suggests that “substituting an older version of the module with the newer version should 

ameliorate the overall performance of the system” (Huysmans, De Bruyn, Benazeer, De 

Beuckelaer, De Haes, & Verelst, 2014, p. 4418). Terlouw (2011, p. viii) asserts that “the 

modular operators are the actions that may change existing structures in a well-defined 
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way in order to enhance the efficiency of the system”. The modular operator ‘substitution’ 

can be applied successfully and relatively easily if all module versions adhere to the same 

interface and no undocumented inter-modular dependencies are present. If the interface 

is changed, or the dependencies of the modules are not made explicit, the application of 

the modular operator ‘substitution’ is not without risk. One such risk is that applying the 

‘substitution’ operator disrupts the working of the system and may trigger ripple effects. 

So, according to the concept of modularity in a well-designed modular architecture, the 

modular operator ‘substitution’ can be applied relatively easily in order to ameliorate the 

overall performance of the system and this condition is considered as modularity 

requirement 6.2.3. 

 Moreover, when considering a team (Taurus focal team) as a modular structure, 

subsequently the boundaries of the authority of each team member can be considered 

as an interface. Consequently, these boundaries should be made explicit and should not 

change when the module is substituted. Restricting or freezing the boundaries of each 

module will facilitate to identify any hidden dependencies between the modules and also 

safeguard the integrity of the modular architecture. A modular architecture can be 

described as “a predefined set of prescriptive rules which all modules of the system need 

to adhere to” (Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes, & Verelst, 2014, 

p. 4418). This definition clearly indicates that once the modular architecture is designed, 

the modules (members of the focal team) are obliged to adhere to the predefined rules. 

The modules should remain within their defined boundaries and should not overstep it. 

So, the boundaries of the modules (members of the focal team) should be defined clearly 

and the integrity of the modular architecture should remain unchanged and this condition 

is considered as modularity requirement 6.2.4. 
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  ii) Assessing the modularity requirement 

 

  In this case, it has been observed that the composition of the sub-module 

‘focal team of Taurus’ has changed three times (table 6.2). Using modularity terminology, 

this means that the sub-module has been substituted three times. Initially, the leader of 

the focal team only acted as a facilitator in order to communicate effectively and 

efficiently with the vendor ‘Aries’. Therefore, the focal team leader has no authority to 

make any changes to the project conditions which were already agreed upon by all the 

stakeholders. In reality, this was obviously not the case. Whenever another version of the 

‘focal team of Taurus’ was put in place, already established agreements between both 

parties (i.e., requirements specification was developed and agreed upon by the customer 

and the vendor) tended to change. Substituting sub-module ‘focal team of Taurus’ with 

newer versions was negatively affecting the efficiency of the project which can be 

observed by the following excerpts:  

 

“Changes at the organizational level [….] led to some new requirements emerging from 

nowhere and caused frequent changes in the old requirements [….]” (Nauman, Aziz, & 

Ishaq, 2009, p. 270).  

 

The above excerpt illustrates that applying the modular operator ‘substitution’ resulted 

in significant problems, therefore, in this situation and in the context of this case, it can 

be concluded that modularity requirement 6.2.3 was not met.  

 Moreover, it has been observed that frequent changes in requirements are always 

enacted by the incoming new members of the ‘focal team of ‘Taurus’’. The scope and 

objectives of the project were already agreed upon by the customer organization ‘Taurus’ 

and the vendor organization ‘Aries’ at the beginning of the project. But the incoming new 

members probably ignored the predefined scope and objectives of the project and by 

doing this, the sub sub-modules (members of the focal team) did not remain within their 

defined (allocated) boundary. This led to the loss of integrity of the modular architecture 

and it can be observed by the following excerpt: 
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“The new members of the focal team were not clear about the scope and objectives of the 

project [….]. Due to this kind of divisive environment, a huge time was lost in the 

advancement of the project” (Nauman, Aziz, & Ishaq, 2009, p. 270). 

 

According to the concept of modularity, sub sub-modules (members of the focal team) 

were supposed to be free of any hidden dependencies by restricting or freezing the 

boundaries of each sub sub-module in order safeguard the integrity of the modular 

architecture but unfortunately this did not happen therefore, it can be concluded that 

modularity requirement 6.2.4 was not met. 
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Table 6.3. Summary of the findings. 

MODULAR 
STRUCTURE 

MODULARITY 
ASPECTS 

 
MODULARITY 
REQUIREMENTS 

 

CONFORMANCE 

OUTSOURCING 
COLLABORATION 

The ‘Aries’ team 
(vendor) and the 

focal team of 
‘Taurus’ (customer) 

are conceived as 
modules 

 

Dependencies 
(hidden)     

------------------------
Interface 

In a good modular 
design, besides 
dependencies listed 
in the interface 
(SLA) specification 
no other (hidden) 
dependencies are 
allowed for 

Not met 

THE CUSTOMER 
ORGANIZATION 
(COARSE GRAINED) 

Different 
departments of the 

organization 
‘Taurus’ are 

conceived as 
modules 

Design rule(s) 

The ‘Taurus’ 
organization should 
set a design rule to 
serve all the 
common business 
processes 
throughout the 
departments. All 
departments should 
adhere to the design 
rule(s) 

Not met 

THE CUSTOMER 
ORGANIZATION  
(FINE GRAINED) 

The organization 
‘Taurus’ is 

conceived as a 
module and the 

‘Taurus focal team’ 
is conceived as 
sub-module. In 
analogy, every 
member of the 

‘Taurus focal team’ 
is conceived as 

(sub) sub-module 

Modular 
operator 

‘substitution’ 
------------------------

Modular 
architecture 

The substitution 
operator can be 
applied successfully 
and relatively easily 
if all inter-modular 
dependencies are 
explicit.  
The boundaries of 
the modules should 
be defined clearly, 
and the integrity of 
the modular 
architecture should 
remain unchanged 

Not met 
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6.3 CASE 3:  IS/IT outsourcing project of a Belgian service 

sector organization 

  

 This IS/IT outsourcing project has been selected due to the special nature of this 

IS/IT outsourcing project deal. This IS/IT project outsourcing deal was about ‘total 

outsourcing’ which two decades earlier used to be a mainstream outsourcing strategy. 

Lacity and Willcocks (2009, p. 5) define total IS/IT outsourcing as “the decision to transfer 

the equivalent of more than 80% of the IT budget for IT assets, leases, staff, and 

management responsibility to an external IT provider”. The IS/IT outsourcing literature 

suggests that there is a higher rate of failure in total IS/IT outsourcing compared to 

selective IS/IT outsourcing (e.g., Barthelemy & Geyer, 2004). In this case, the outsourcing 

deal was about the entire IS/IT function and as part of the deal, almost all of the highly 

skilled IS/IT employees were transferred to the vendor organization.  

 Section 6.3.1 briefly explains how this case is positioned within the framework of 

this study. The approach of analysis is explained in section 6.3.2, and in section 6.3.3, a 

brief introduction to the case is elaborated. A discussion about the analysis, findings, and 

results is elaborated in section 6.3.4, and three analyses are discussed in section 6.3.5, 

section 6.3.6, and in 6.3.7 respectively, and section 6.3.8 concludes with a reflection.     

 

6.3.1 Case positioning 

 

  This IS/IT outsourcing project is a good example to illustrate why 

modularization is an important aspect in order to minimize risks and enhance agility and 

flexibility. While going through the qualitative data from different sources it was possible 

to find primarily the violation of the coupling aspect of the concept of modularity. The 

system was highly coupled and from the result of the analysis it has been found that the 

customer organization was in a trap of ‘vendor lock-in’.    
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6.3.2 Case Approach 

 

  When it was established that this case met the criteria for this study, the 

appointment was made with the informant. Before visiting the organization, a thorough 

desk research was conducted to have some basic idea about the organization structure 

and outsourcing practices. Through this approach, it became easier to understand the 

IS/IT architecture and the external partners who were offering IS/IT solutions to this 

organization. The author and two senior researchers made an on-site visit to this 

organization. Among the two senior researchers, one was a senior university professor 

and theorist from the IS/IT field and the other one was a postdoctoral researcher and 

author who is actively involved in this kind of research. Several sessions of open-ended, 

semi-structured and exploratory interviews were conducted.  In addition to primary data 

collected from the interviews, some data were also collected from other sources (e.g., 

documentation, archival records, and media outlets). As the phenomenon of IS/IT project 

outsourcing has rarely been studied using the lens of modularity, a descriptive case study 

approach is suitable. Literature review indicates that a descriptive case study is suitable if 

(1) the study is focused on the contemporary issues; (2) if it is a phenomenon where the 

boundaries between the phenomenon and context are not clearly defined (Yin, 2014). 

The present IS/IT outsourcing case meets both of the conditions.  

 

6.3.3 Case Introduction 

 

  The selected case deals with a vendor organization referred to as ‘Alpha’, 

and a customer organization referred to as ‘Omega’. ‘Alpha’ was regarded as a competent 

service provider. ‘Alpha’ has been on a long-term contract with one of the competitors of 

‘Omega’. ‘Omega’ was one of the biggest service companies in its sector in Belgium. The 

IS/IT outsourcing project involved managing and maintaining the entire IS/IT systems of 

‘Omega’. The total number of employees of ‘Omega’ was ‘x’, of which ‘y’ numbers were 

highly skilled employees* who were managing and maintaining the IS/IT systems since 
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long.  However, recently it was decided to outsource the entire IS/IT systems to ‘Alpha’. 

The main motivation of the IS/IT outsourcing was cost reduction. As part of this 

outsourcing contract, almost all of the IS/IT headcounts were transferred from the 

‘Omega’ organization to the ‘Alpha’ organization with job guarantees for a certain period. 

Those people were highly skilled IS/IT experts and were well paid due to their long 

experience. The contract period was of medium terms* and at the time of the interviews 

a 2nd year was running. Since a decade, ‘Omega’ has also outsourced some of its vital 

activities (non-IS/IT) to another vendor. 

(*N.B. Due to confidentiality reasons and to maintain anonymity, some information was 

masked.)    

 

6.3.4 Findings 

 

  Analyzing the case, it has been revealed that some decisions had been 

taken by the customer organization that might have led to the difficulties of the IS/IT 

outsourcing project. Concerning the service level agreement (SLA), the informant stated 

that: 

 

“The contents of the deal (SLA) are determinant of whether the outsourcing goes well or 

not”.  

 

Even though the statement is a valid one, it does not facilitate an understanding of why 

(some) decisions were made, or why the problematic consequences occurred. In order to 

investigate in depth and to find the root causes, it is worthwhile to analyze the SLA from 

a modularity perspective. In analyzing the case, some flaws regarding the SLA were 

identified. For instance, incongruent with modularity, the SLA contained ‘hidden 

dependencies’. In addition to the SLA, other violations of the principles of modularity 

were found as well. The analysis of the case, therefore, follows two recurring steps. First, 

to adequately identify a modular structure in a certain part of the case and then, 



Page - 147 - of 250 

 

requirements suggested by the concept of modularity for that structure, are described in 

a subsection ‘Identifying the modular structure and requirements’. Second, the 

description of the presented case illustrates how violations or non-conformance to the 

modularity requirements occurred under a subsection ‘Assessing the modularity 

requirements’. Obviously, any violation or non-conformance of modular design principles 

may, at least partially, contribute to the underperformance of IS/IT outsourcing 

initiatives.  

           

6.3.5 Analysis #1: IS/IT Systems 

 

  Dependency is the degree to which a module relies on other modules in 

order to function and coupling is a measure of the dependencies between modules (van 

der Linden, Mannaert, & De Bruyn, 2012).  

 

  i) Identifying the modular structure and requirements 

 

  From a modularity perspective, the system in scope is the IS/IT system of 

organization ‘Omega’, and within this modular structure, different IS/IT services are 

conceived as modules. This configuration is referred to as modular structure 6.3.1. In this 

part of the analysis, the focus is on the coupling aspect of the concept of modularity. A 

good modular design should consist of ‘low/loosely coupled’ modules which are 

described by Simon (1962) as ‘nearly decomposable systems’. A low/loosely coupled 

modular system facilitates agility, flexibility, and evolvability in a changing environment 

(Sanchez & Mahoney, 1996). A non-agile and non-flexible highly/tightly coupled system 

inhibits change and therefore is a violation of the modularity requirements. Hence a 

loosely coupled modular system that facilitates agility and flexibility is referred to as 

modularity requirement 6.3.1. 
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  ii) Assessing the modularity requirements 

 

  The presence of undefined (hidden) inter-modular dependencies was one 

of the reasons that the informant during the interview labeled the IS/IT systems of 

‘Omega’ as ‘spaghetti’, ‘cobweb’ and ‘usine à gaz’. In one occasion the informant 

expressed the following:  

 

“In our cobweb, everything works with chains. A task starts with one machine, processed 

by 2nd, 3rd, and will end in the ‘n’ machine. If a problem occurs in any one of these chains 

(machines), the entire process is blocked”.  

 

The above excerpt draws a picture of tightly coupled systems. The informant further said 

that:  

 

“Our (IS/IT) systems are not independent (loosely coupled) of one another, it is like a 

cobweb or ‘usine à gaz’.  

 

While explaining the IS/IT outsourcing contract, the informant said that: 

 

“It was a complete usine à gaz and at the technical level, it was almost impossible to split. 

There are too many connections which are dependent on one another”.  

 

These excerpts in the above paragraphs confirm that the IS/IT system of ‘Omega’ was 

tightly coupled, hence it can be concluded that modularity requirement 6.3.1 mentioned 

in section (i) was not met.  
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6.3.6 Analysis #2: SLA 

 

  Modules should communicate with one another through interfaces 

(Langlois, 2002). An interface is a common boundary where direct contact between two 

modules occurs and where these two modules communicate with each other. The 

interface is a virtual or physical document where the rules of interaction among modules 

are exhaustively and unambiguously documented. The interface describes the inputs 

required by a module to perform its part of the functionality, and the output it will provide 

to its external environment (which includes other modules in the system). In the context 

of IS/IT project outsourcing, the SLA can be considered as an interface between two 

modules, the vendor and the customer (in this case it is ‘Alpha’ and ‘Omega’). The 

importance of an SLA relating to the success of the IS/IT project is recognized and 

understood by the informant.  

 

  i) Identifying the modular structure and requirements 

 

  The outsourcing collaboration is the system in scope and within this 

modular structure, the organization ‘Alpha’ and the organization ‘Omega’ are conceived 

as modules. This configuration is referred to as modular structure 6.3.2. The SLA serves as 

the interface connecting both organizations. To function adequately, the interaction 

between modules ‘Alpha’ and ‘Omega’ should be exhaustively and unambiguously 

documented in the interface. As far as the SLA is concerned, responsibilities of each 

module, rights of each module, and the relationships between modules are to be 

described in detail. In the context of IS/IT project outsourcing, the SLA essentially provides 

an interface between the vendor and the customer. Hence, all the interactions and 

settlements between modules ‘Alpha’ and ‘Omega’ should be conducted through the 

interface (SLA) and this requirement is referred to as modularity requirement 6.3.2. 
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  ii) Assessing the modularity requirements 

 

  As long as the highly skilled former employees of ‘Omega’ were working 

for ‘Alpha’, no major problems were reported. But ‘Alpha’ started replacing those highly 

skilled people out and problems started to surface. Although it was stated in the SLA that 

the ‘Omega’ would get similar services as it was used to get from the in-house team, the 

actual situation seems to be different. The following excerpts are highlighting the actual 

situation: 

 

 “It was stated (in the SLA) that we would get similar services”.  

 

The informant further said that:  

 

“Probably, there is something behind. Why they are not delivering, why? Are they not 

capable or is it something financially not interesting for them to deliver in time?”. 

 

The ‘Omega’ team did not include several items in the SLA and as a result, they have to 

ask for extra services from the ‘Alpha’ team for which the ‘Alpha’ team charges them 

extra. As a result, the cost reduction motivation was overshadowed. An example can be 

given about the incomplete SLA from the following excerpt: 

 

“We have to ask for extra things (services), it was not calculated in the predicted cost 

reduction”. 

  

The service delivery situation became so uncertain that the service managers from the 

‘Omega’ team had to travel regularly to the site of the ‘Alpha’ organization in order to 

explain the priorities of ‘Omega’ team, and to explain the ‘Alpha’ team what they needed 

to do in order to deliver in time. At some point, it seems that the urgency and frustration 

triggered to ignore the SLA which is reflected in the following excerpt:  
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“Our service managers are physically traveling 2-3 times a week to the vendor in order to 

explain to them what the priorities are and what they need to do, jamais-vu”.  

  

Later the informant added that: 

 

“I don’t think that the SLA is important right now, it just has to work”.  

 

Although the importance of a well-defined SLA is recognized by the informant, probably, 

this realization came too late. The above excerpts illustrate that the interface (SLA) was 

weak, vague, ambiguous, incomprehensive, inexplicit, and not well defined; therefore, 

the modularity requirement 6.3.2 mentioned in section (i) was not met.  

 

6.3.7 Analysis #3: Change of team 

 

  Change is inevitable within organizations and accommodating change 

poses a challenge. The following discussion is about highly skilled IS/IT experts who were 

transferred to the ‘Alpha’ organization. In analysis #3, non-technical root causes of failure 

are dealt with. As mentioned earlier, the team’s composition can be interpreted and 

explained in terms of modular structures (Huysmans, De Bruyn, Benazeer, De Beuckelaer, 

De Haes, & Verelst, 2014, p. 4421). Furthermore, Terlouw (2011, p. viii) states that, 

“modules can comprise humans and/or software systems” and in addition, Dietz (2006, p. 

81) proposed a method to identify modular actor role structures and thereby asserts that 

“an enterprise is constituted by the activities of actor roles, which are elementary chunks 

of authority and responsibility, fulfilled by subjects”. 

 The main purpose of transferring IS/IT experts from ‘Omega’ to ‘Alpha’ were cost 

savings. The IS/IT experts had had long experience of working in blue-chip companies and 

as a result, they were very expensive people. ‘Alpha’ replaced those highly skilled and 

expensive people by younger and less experienced people in order to reduce cost. ‘Alpha’ 

succeeded in cost savings but failed to deliver the services, although it had been 



Page - 152 - of 250 

 

mentioned in the SLA that ‘Omega’ would get at least the same level of services as it used 

to get by in-house experts.      

 

  i) Identifying the modular structure and requirements 

 

  From a modularity perspective, the system in scope is the group of highly 

skilled IS/IT experts that once belonged to the ‘Omega’ organization but which was 

transferred to the ‘Alpha’ organization with job guarantees for a certain period.   Within 

this modular structure, a highly skilled individual employee is also conceived as a module. 

This configuration is referred to as modular structure 6.3.3. The focus of the analysis is on 

the ‘substitution’ operator which is part of the modularity concept (i.e., a modular 

operator). In the following, some examples from modularity literature explain that 

substituting a module with another should guarantee improved or at least same 

functioning of the system.  For instance, it has been stated that, “substituting an older 

version of a module with the newer version should ameliorate the overall performance of 

the system” (e.g., Huysmans, De Bruyn, Benazeer, De Beuckelaer, De Haes, & Verelst, 

2014, p. 4418). Baldwin and Clark (2000, p. 262) suggest that “The substitution operator 

allows a designer (or user) to swap one module of the system for a better version of the 

same module”. Furthermore, Terlouw (2011, p. viii) asserts that “the modular operators 

are the actions that may change existing structures in a well-defined way in order to 

enhance the efficiency of the system”. The substitution modular operator can be applied 

successfully and relatively easily if all module versions adhere to the same interface and 

no undocumented or hidden inter-modular dependencies are present. If the interface is 

changed, or the dependencies of the modules are not made explicit, the application of 

the substitution modular operator is not without risk; one risk is that applying the 

substitution operator disrupts the working of the system and may trigger couplings and 

ripple effects. In a well-designed modular system, applying the modular operator 

‘substitution’ should not impact the existing structure negatively and this requirement is 

referred to as modularity requirement 6.3.3. 
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  ii) Assessing the modularity requirements 

 

  As mentioned, the conditions to successfully replace a module are ‘same 

interface’ and ‘no unidentified or undocumented dependencies’. Replacing modules in a 

system with undocumented/hidden dependencies is a risky maneuver and success in IS/IT 

outsourcing may not be guaranteed. As it has been observed, the IS/IT system of ‘Omega’ 

consisted of many undocumented dependencies and the knowledge about 

undocumented dependencies was inherent in the older versions of modules (former 

‘Omega’ employees). When the modules were replaced, the knowledge of the 

undocumented dependencies was also lost. As a result, substituting modules with newer 

versions was negatively affecting the efficiency of the project, which can be observed 

from the following excerpt: 

 

“Now the circumstances have changed. Now when I contact ‘Alpha’ organization, I can’t 

find my ex-colleagues anymore. Change of people triggers changing the circumstances. 

The level of knowledge and working practices of new incoming people are inferior 

comparing to my ex-colleagues”.  

 

Furthermore, the informant said that:  

 

“Our contract with ‘Alpha’ has just passed more than a year and most of our highly skilled 

colleagues were replaced by the younger and less experienced people”.  

 

Change of people not only caused delays in delivering services but in some cases, it was 

much more complex as the knowledge of the outgoing peoples was not retained. The 

following excerpt briefly explains the situation:          

  

“Alpha took the entire spaghetti of ‘Omega’ intact and they do not have adequate 

knowledge about the legacy of ‘Omega’. The team of ‘Alpha’ does not know how to 

decouple it as some parts of this legacy is recorded in specs and manuals but some parts 
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are ‘shadow IT’. The problem becomes more complex as many authors of that shadow IT 

have left the organizations of ‘Alpha’ and ‘Omega’. Some systems are still working but 

people don’t know how they work”. 

 

The above excerpt illustrates that applying the modular operator ‘substitution’ resulted 

in problems. This led to delays in deliveries and the service managers of ‘Omega’ have to 

visit the ‘Alpha’ site in order to explain what to do and how to do. Therefore, in this 

situation and in the context of this case, it can be concluded that the modularity 

requirement 6.3.3 was not met. 

 

6.3.8 Reflection 

 

  The third analysis of this case is about team composition, which is a non-

technical issue but very often observed in the IS/IT outsourcing projects. Change of people 

or a team is a recurring event in many IS/IT outsourcing projects. There is a potential 

concern that the vendor organizations place their highly skilled people at the frontline 

during the negotiation or at the start of the project. Later, they can potentially replace 

those highly skilled people by less experienced and low skilled people. This could happen 

for two reasons: firstly, as those highly skilled people are few in numbers, so the vendor 

organization need to assign them again at the frontline to get another new project. 

Secondly, less experienced and low skilled people are cost effective.  In this case, as a part 

of the outsourcing deal, almost all of the highly skilled people of customer organization 

‘Omega’ were transferred to the vendor organization ‘Alpha’ with job guarantees for a 

certain period. 

 The literature argues that knowledge plays a key role in order to modularize a 

system as knowledge about interdependencies is crucial in designing such a system (Tee, 

2009). For instance, in-depth knowledge about interdependencies among design 

parameters of different modules is a requirement in order to map the design structure 

matrix (DSM). But the requirement of specialized knowledge is significantly reduced once 
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a modular system is perfectly designed and transformed as a ‘black box’. Nevertheless, 

even in a situation where everything is functioning well, customer organizations always 

need to keep some people possessing architectural and system integration knowledge in 

order to increase the ability to more precisely spell out contract terms and to effectively 

monitor and supervise vendors and at the same time increasing their relative bargaining 

power (Tiwana & Bush, 2007).  

 Moreover, as the failure rate in IS/IT project outsourcing is significantly higher, it 

is indispensable to use the knowledge of skilled IS/IT experts to reverse the project 

smoothly and successfully (i.e., back-sourcing or switching vendors). The term ‘reversible’ 

or ‘back-sourcing’ denotes the possibility of a customer organization (in any unanticipated 

situation), to transfer back the operations in-house from the vendor (supplier). Sako 

(2005) argues that in a ‘pure modular’ case, interfaces are standardized and are 

reversible.  Hence, truly modular outsourcing practice is conceived as being reversible and 

may potentially maximize growth, flexibility, and agility (Cohen & Young, 2006).  The high 

failure rate in IS/IT project outsourcing and particularly the situation of this case is 

interesting in the context of Mannaert, Verelst & De Bruyn’s (2016) assertion that most 

current modular systems in use are neither truly modular nor reversible because they 

exhibit only limited evolvability.  

 

 

 

 

  

      

 

Figure 6.3. Possible role of knowledge in modularity and IS/IT project outsourcing. 
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 The findings of this case support the point of view (figure 6.3) that it is 

indispensable for any contemporary organization to possess in-house, the architectural 

knowledge and the system integration knowledge of IS/IT systems in order to get 

competitive advantages from modularization and outsourcing. An organization with in-

house knowledge and expertise is capable of designing the IS/IT systems in a modular way 

(i.e., respecting the rules prescribed by the concept of modularity). Once the entire IS/IT 

system is modularized in fine-grained modules (as smaller modules as possible), this gives 

greater agility and flexibility to the customer organization either to keep some or all the 

modules in-house or outsource to a single or multiple vendor. Moreover, if a vendor fails 

to deliver as promised, back-sourcing can be done with ease. Smooth, successful and 

painless reversibility is only possible when a customer organization possesses some 

skilled people with architectural and integration knowledge. Otherwise, the customer 

organization will have to face the same situation as ‘Omega’ (i.e., the present discussed 

case #3) and will find itself to a certain degree in a ‘vendor lock-in’ situation.  

 In the context of this case, it can also be argued that by possessing in-house 

architectural and integration knowledge, an organization is able to achieve a higher level 

of absorptive capacity as well (e.g., Benazeer, De Beuckelaer, Verelst, Mannaert & 

Huysmans, 2012). One of the main motivations of IS/IT project outsourcing is to 

concentrate more on the core competency and outsource the noncore activities. But by 

outsourcing the noncore activities, organizations intend to forget those activities and 

anticipate that those noncore activities should work as ‘black box’ or ‘plug and play’ with 

minimum interventions. When a system is commoditized as a result of good modular 

architecture, a few skilled people are required to run or maintain it. Moreover, it is 

possible to avoid the risk of ‘vendor lock-in’ when a system is commoditized, and it gives 

greater agility and flexibility in choosing or switching vendors. Otherwise when the system 

is like ‘usine à gaz’, or a ‘white box’, the organization becomes dependent on skilled 

peoples to run or maintain it. This implies the relationship underlying between the 

concept of modularity, IS/IT outsourcing, and knowledge. For instance, in this case, the 

main purpose of IS/IT project outsourcing was to reduce cost. But in order to provide 
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services at low cost, the vendor ‘Alpha’ needs to replace knowledgeable (who has good 

knowledge about the system) and expensive people who were inherited from the 

customer organization ‘Omega’. As the system was not commoditized, remained as ‘usine 

à gaz’, replacing those knowledgeable and expensive people was not possible. Since 

‘Alpha’ replaced those highly skilled people by under-qualified persons, everything went 

wrong. Following the reasoning from the modularity point of view, in this case, there was 

a contradiction in the initial setup. The goal is to cut cost which is directly associated with 

commoditization, but this was never possible in the first place because the underline 

products/services were not commoditized. The following excerpts from the informant 

confirm this assertion: 

 

“Although the purpose was cost reduction but at the end, it is becoming very expensive”.  

 

As many skilled people left the new organization (‘Alpha’) after transferring from 

‘Omega’, the organization ‘Omega’ became an empty company in terms of knowledge. In 

this emerging situation organization, ‘Omega’ finds itself in a ‘vendor lock-in’ scenario 

where reversibility or back-sourcing was no more possible. The following excerpts from 

the informant confirm this assessment: 

 

“We cannot do a rollback (vendor lock-in)”.  

 

Applying the concept of modularity in the context of IS/IT project outsourcing implies that 

in a good modular architecture the outsourcing contract should be reversible employing 

low efforts but, in this case, it was not possible as the organization ‘Omega’ has lost the 

required knowledge to trigger back-sourcing.  
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Table 6.4. Summary of the findings. 

MODULAR 
STRUCTURE 

MODULARITY 
ASPECTS 

 

MODULARITY 
REQUIREMENTS 

 

CONFORMANCE 

THE IS/IT SYSTEM 
The IS/IT services of 
organization ‘Omega’ 

is conceived as a 
module. 

Coupling 

A loosely coupled 
modular system 
facilitates agility 
and flexibility. 

Not met 

OUTSOURCING 
COLLABORATION 
Organization ‘Alpha’ 

and Organization 
‘Omega’ are 
conceived as 

modules 

Interface/SLA 
Exhaustive, explicit, 
unambiguous, and 
well defined 

Not met 

HIGHLY SKILLED 
GROUP OF IS/IT 

PEOPLE 
Highly skilled 

individual IS/IT 
employee 

Modular operator 
‘substitution’ 

The substitution 
operator can be 
applied 
successfully if 
modules have 
‘same interface’ and 
do not have 
‘undefined or 
undocumented 
dependencies’ 

Not met 
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6.4. CASE 4:  IS/IT outsourcing practice of a Belgian financial  

 institution 

 

 The fourth and final case of this study concerns a Belgian financial institution using 

multi-vendor outsourcing.  The main activity of the in-house IT team of the financial 

institution was therefore concerned with the integration of all outsourced activities as 

well as its general management (package selection, vendor negotiations, etc.). This 

introductory section explains, in general terms, the multi-vendor outsourcing approach 

and the resulting focus on integration in the customer organization. 

 European organizations are moving towards multi-vendor IS/IT outsourcing 

practices. Figure 6.4 shows that multivendor outsourcing practice is rapidly increasing in 

Europe and has increased almost fourfold in ten years (2000 to 2010). Preliminary desk 

research was conducted in order to get some insights about the multi-vendor practice 

phenomenon and it has emerged that large numbers of vendors (small and big) are 

competing in offering IS/IT services and package solutions at a very competitive price. 

Multi-vendor IS/IT solution is a positive development in IS/IT outsourcing as many small 

vendors are also able to come up with their product and services in the market, hence it 

increases competition among vendors. Multi-vendor IS/IT outsourcing offers advantages 

to the customer organizations. For instance, they are able to diversify and split the risks 

of IS/IT outsourcing into smaller parts (modular). It is similar to the risk mitigation strategy 

in portfolio management. The multi-vendor IS/IT outsourcing practice is a very 

challenging task, as on the one hand the customer organizations are getting some 

advantages in cost and in risk mitigation, but on the other hand, they are now much busier 

with systems integration tasks. Literature suggests that ‘systems integrating 

organizations’ know more than they make (e.g., Brusoni, Prencipe, & Previtt, 2001). This 

means firstly, that an organization should possess advanced levels of design, architectural 

and system integration knowledge in order to deal with multi-vendor IS/IT solutions and 

secondly, and that the IS/IT architecture should be sufficiently agile and flexible in order 

to ‘mix and match’ different IS/IT solutions offered by the multiple vendors. Although 

multi-vendor IS/IT outsourcing practice is a contemporary phenomenon, it has been 
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successfully used in product outsourcing for many years (e.g., aircraft ‘Boeing’, 

automobile ‘Toyota’, & personal computer ‘Dell’, etc.). Before analyzing the 4th case, we 

discuss briefly systems integration in the context of a product (aircraft), to explain the 

inherent challenges in the systems integration task. 

 

 

Figure 6.4. Number of vendors employed by European organizations 

(Adapted from TPI-EMEA Index, January 2011). 

 

• Systems integration challenges of Boeing: “787 Dreamliner” 

  

In the following, an example is given about a complex system (i.e., Boeing 787) consisting 

of “a large number of parts that interact in a non-simple way” (Simon, 1962, p. 468). 

Literature suggests that a complex organization (i.e., Boeing) can be considered as a set 

of many interdependent parts (e.g., Thompson, 1967). In a brainstorm session, managers 
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at Boeing proposed an idea to build airplanes the same way the automobile industry 

manufactures cars (readers are referred to the example of ‘Smart’ car in chapter 3), with 

suppliers producing their entire module and as a final step, assemble their pre-

constructed modules to the assembly line. But compared to an automobile, Boeing ‘787 

Dreamliner’ was a much more complex product. On average, an automobile consists of 

15-20 thousand parts whereas the ‘787 Dreamliner’ consists of 2.3 million parts. 

Moreover, 900 1st, 2nd, and 3rd tiers of suppliers were involved in manufacturing different 

modules (Tang & Zimmerman, 2009). The Boeing ‘787 Dreamliner’ was the most 

outsourced plane ever built in the history of aviation. Approximately 70% of the 

manufacturing processes was outsourced to external suppliers of which 30% were non-

American suppliers (e.g., Australia, Canada, France, Germany, India, Italy, Japan, Korea, 

Sweden, and the UK).  

 The Boeing ‘787 Dreamliner’ was the first aircraft ever built using the principles of 

modularity (Dechstein, 2011). In December 2003, Boeing announced that a new state-of-

the-art plane would be assembled in its factory in Everett, Washington. The Boeing ‘787 

Dreamliner’ is the first ever aircraft whose primary structures (i.e., body and wings) were 

built using lightweight composite materials (e.g., graphite, titanium, and carbon fiber) 

rather than aluminum. Another non-conventional addition was the aircraft is mostly 

controlled by electrical power (i.e., lithium-ion-batteries) rather than pneumatics. The 

‘787 Dreamliner’ is one of the most recent commercial aircraft launched by Boeing (on 

26th of October 2011). In this particular project, Boeing has shifted its focus from 

responsibilities of designing, manufacturing, and assembling towards becoming a system 

integrator.  This has been affirmed by many scholars, for instance, Uzuegbunam (2010, p. 

187), who writes: “The company assumed the role of systems integrator, thereby allowing 

partner companies to design and manufacture several modules”. Moreover, Ramsey 

(2005) states that the theme of the Boeing ‘787 Dreamliner’ was integration in almost 

every aspect of the different systems involved, from its central processor to its common 

data network, surveillance system, and navigation system. The vice-president of one of 

the suppliers of Boeing has said that “In the past, we were simply a vendor, a supplier of 
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components to Boeing, building them to Boeing specifications, but now we are a supplier 

of systems (i.e., a complete module with predefined interfaces that can be assembled 

directly) we develop jointly with Boeing” (Arkell, 2005). The Common Core Systems (CCS) 

is the brain of the ‘787 Dreamliner’, developed by GE aerospace. The CCS is the backbone 

of the ‘787 Dreamliner’ computers, networks and interfacing electronics and provides the 

primary computing environment for the aircraft. The CCS centralized the processing 

functions of many different systems and allowed the avionics systems to be upgraded 

almost as easily as a modern personal computer and embodied the goals of Boeing’s 

original open-systems architecture concept. The program director of GE aerospace 

dealing with ‘787 Dreamliner’, Mike Madden, explains the internal functioning systems of 

CCS as follows:  “It is a scalable and a modular system, which means you can add elements 

of the system without having to redesign the entire thing, and its modularity means these 

elements are all common” (Norris & Wagner, 2009) . 

 Almost all radical innovations in development processes face some sort of 

challenges which are referred to in the literature as ‘teething problem’ and the ‘787 

Dreamliner’ was not immune to that. In one article of Der Spiegel, the author mentioned 

that “Boeing wanted to revolutionize the airplane business with its Dreamliner, which was 

to be built using a modular approach. But the US Company went too far in its outsourcing, 

and the aircraft has been plagued by production problems” (Dechstein, 2011). Few 

scholars consider outsourcing was the main reason for this kind of initial disruptions, but 

some interpret the issue of initial disruption differently. For instance, in Harvard Business 

Review one scholar states that “Rather, the issues the plane has been facing have much 

more to do with Boeing’s decision to treat the design and production of such a radically 

new and different aircraft as a modular system so early in its development… It’s easy to 

blame the outsourcing. But, in this instance, it wasn’t so much the outsourcing, as it was 

the decision to modularize a complicated problem too soon” (Allworth, 2013).  

 The purpose of writing this section is to illustrate that even having a modular 

architecture in place, may not be enough if it is not well-designed respecting the principles 

of the concept of modularity. This fact is relevant to all aspects of product modularity, 
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production process modularity, and IS/IT systems modularity as well. This has also been 

echoed by the informant of this case (4th case) as he said that “I understand, modularity 

is a concept, a way that gives you advantages to lower the cost of maintenance and to 

make it reusable. But indeed, from the design perspective, in application and 

development, it requires a good design to get a workable solution”. Although Boeing was 

successful in delivering a state-of-the-art revolutionary aircraft having many innovative 

features (e.g., fuel efficient, low CO2 emission, low noise footprint, etc.) and the 

production process was also innovative (e.g., low inventory, shorter lead-time, lower 

development cost, etc.), this innovation came at a very high price and with long delays.   

 The modularity literature clearly warns that “Because of these dependencies, there 

will be ramifications of any choice made” during the design of the artifact (Baldwin & 

Clark, 2000, p. 185). The next excerpt of James Allworth (2013) further elaborates the 

matter, by stating that “if you’re trying to modularize something — particularly if you’re 

trying to do it across organizational boundaries (in an outsourcing scenario) — you want 

to be absolutely sure that you know how all the pieces (modules) optimally work together 

(as a whole), so everyone can just focus on their piece (module) of the puzzle. If you’ve 

done it too soon and tried to modularize parts of an unsolved puzzle across suppliers, then 

each time one of those unanticipated problems or interdependencies arises, you have to 

cross corporate boundaries to make the necessary changes”.  

 Challenges and even in some instances failures in managing a complex system are 

obvious but the guidelines proposed by the concept of modularity, which originated from 

systems science, are often very useful in identifying and addressing those failures ex-ante. 

Analyzing the challenges and difficulties during the development process of the ‘787 

Dreamliner’, one scholar of systems engineering at MIT asserts that “Complex, system-

integration failures can not only be very difficult to anticipate but also difficult to solve. So 

how do we reduce the risk of failure in complex systems? While we can’t completely 

eliminate failures, the answer lies in systems engineering. This involves a process of careful 

design and architecture of the system itself in terms of the subsystems, connections, and 

components as well as a staged integration of the entire system, and extensive 
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qualification, verification and validation testing” (Eppinger, 2013). The above quote is 

supporting the argument in general about this study. Moreover, the above quote also 

reaffirms the position of this study that the IS/IT outsourcing is a complex issue and it can 

be managed effectively by using the lens of the concept of modularity.  

 

Figure 6.5. Systems integration of Boeing ‘787 Dreamliner’  

(Adapted from Boeing – Reuters, 2013), diagrams are not to scale. 
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6.4.1 Case Positioning 

 

  Due to the volatile business environment, contemporary organizations are 

under immense pressure to achieve greater agility and flexibility in order to adapt to the 

ever-changing business environment. In this emerging volatile and ever-changing 

situation, contemporary organizations are splitting up their IS/IT systems, outsourcing 

agreements, and organizational structures in modules. When IS/IT systems are split into 

many modules, it offers greater agility and flexibility to customer organizations to decide 

which module/s will remain in-house and which module/s can be outsourced. Moreover, 

the customer organizations get the options to decide to outsource all the modules to a 

single vendor or to multiple vendors. Hence, the modular structure of IS/IT systems, on 

one hand, offers flexibility to outsource IS/IT services to multiple vendors at a competitive 

price, and on the hand, if necessary, it offers flexibility to replace vendors or even back-

source (reversibility) the IS/IT services because the theory suggests that in a truly modular 

system, modules can be used as ‘black-box’ or in a ‘plug & play’-way. Multi-vendor IS/IT 

outsourcing refers to ‘managed delegation of IS/IT projects and services to multiple 

vendors’. Recently an increasing trend towards multi-vendor IS/IT outsourcing is observed 

although theoretical insights into this important phenomenon are scarce (Wieners & 

Saunders, 2014). In order to pursue a multi-vendor IS/IT outsourcing strategy, the 

customer organizations need to have a greater level of knowledge and expertise as they 

need to integrate different applications into their systems. By leveraging the best-of-

breed vendors in specific categories, organizations can gain access to a wider pool of skills 

and best practices. For instance, an organization is able to choose one vendor for 

application development and another for testing. In a modular environment, a customer 

organization may use the software as service (SaaS) or on-demand software.  For instance, 

'support and maintenance' services in the earlier single outsourcing deal can be changed 

to 'managed services’. Multi-vendor IS/IT outsourcing offers greater competitiveness, 

leads to better services at low cost, and enhances agility as well as flexibility in adapting 

to changing market conditions. Moreover, the literature suggests that multi-vendor 

outsourcing may help to mitigate the risks of failure associated with single-vendor 



Page - 166 - of 250 

 

outsourcing strategies (Wieners & Saunders, 2014). Also, a study which analyzed 22,031 

IS/IT contracts signed during a period of 20 years (1989 to 2009), found that highly 

modularized projects are more likely to be multi-vendor outsourced (Bapna, Gupta, Ray, 

& Singh, 2013).  

 This case was a selective choice and intended to serve two important purposes. 

Firstly, the financial service sector in Europe is becoming highly digitized, hence it is 

important to get some insights into this sector. Secondly, this particular sector is much 

more involved with multi-vendor package solutions of IS/IT services. Therefore, it is 

important to observe closely how the modularity concept is being applied in this kind of 

IS/IT outsourcing. According to the findings of ‘global outsourcing survey’ conducted by 

Deloitte (2016), the Finance industry has the highest potential for growth (36%) in IS/IT 

outsourcing strategy. Financial services differ from other industries in terms of the 

importance of IS/IT, extensive IS/IT outsourcing, and rapid technological changes (Levina 

& Su, 2008). Literature suggests that transaction cost reduced significantly due to 

deregulation and advances in IS/IT services and that this led to the modularization of the 

previously integrated processes in the financial industry (e.g., Safizadeh, Field, & Ritzman, 

2008). Gewald and Dibbern (2005, p. 2) assert that “One industry where digitization has 

dramatically altered the way in which business processes are carried out is the Banking 

Industry. Almost the entire portfolio of banking products is available in digital form and 

many services are now provided through the internet. The balance in a current account, 

an international payment, or the purchase of mutual funds is nowadays merely an 

electronic transaction which takes place in bits and bytes on a storage system within a 

corporate data center. Associated business processes like trade settlement or execution 

control are of an electronic nature as well”.  
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6.4.2 Case Approach 

 

  The third case was a typical single vendor project and this kind of IS/IT 

outsourcing strategy was in practice during the past decades by most organizations. But 

recently some organizations experience that the single vendor outsourcing strategy has 

many limitations. For instance, there are high probabilities of ‘vendor lock-in’, little 

innovation or improvement, and gradually increasing cost (all of these have been 

observed in the 3rd case). In order to explore alternative approaches, many organizations 

are now turning towards multi-vendor outsourcing and especially the financial sector is 

one of the leading sectors in adopting this new approach. Banks are becoming heavily 

dependent on IS/IT services in order to support the strategy of differentiating the 

products they offer to their clients. In fact, many Belgian banks have similar kinds of 

offerings for the clients but by adopting advanced levels of IS/IT services, they are able to 

differentiate themselves by offering the clients real-time access to market information, 

real-time transactions, and real-time investment opportunities.   

 As mentioned, multi-vendor fine-grained outsourcing arrangement can be more 

advantageous in reducing cost and in enhancing flexibility. Nevertheless, managing this 

kind of outsourcing is very challenging. This is because the customer organization needs 

special skills and knowledge in order to make all these modules (services) to work 

together as a whole. The knowledge of adoption and integration of IS/IT systems is vital 

in order to get advantages from standard services to be delivered cheaply and quickly 

(Voss & Hsuan, 2009). In a multi-vendor fine-grained outsourcing strategy, the outsourced 

services should have the characteristics of a ‘black-box’ or a ‘plug & play’ system. The 

advantage of this kind of system is that it offers greater agility and flexibility. A system 

designed as a ‘black box’ can be transferred to another provider or can be back-sourced 

with ease when a provider fails to deliver desired results.  

 The main purpose of this case analysis was to observe in-depth the contemporary 

phenomenon of multi-vendor IS/IT outsourcing and to get some insights in order to 

explore how the concept of modularity might be relevant to this new phenomenon. It was 

a great opportunity to get access to a Belgian bank as multi-vendor outsourcing is widely 
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used in this sector and this case offered an opportunity to diversify the selected cases not 

only on the basis of the sectors (domain) but also on different kinds of IS/IT outsourcing 

practices. In-depth desk research was conducted about the Belgian banking sectors’ IS/IT 

outsourcing practices in general, and about the IS/IT outsourcing practice adopted by this 

bank in particular. Several onsite visits were made with three investigators. The first 

investigator was a senior university professor and theorist from the IS/IT field, the second 

investigator was a postdoctoral researcher and author who is actively involved in these 

kinds of research, and the third person was the Ph.D. candidate. Several sessions of open-

ended, semi-structured, exploratory interviews were conducted and in addition to 

primary data collection from the interviews, data were also collected from other sources 

(e.g., documentation, archival records, and direct observation). As the phenomenon of 

IS/IT project outsourcing has rarely been studied using the lens of modularity, a 

descriptive case study approach is suitable. Literature review indicates that a descriptive 

case study is suitable if (1) the study is focused on the contemporary issues; (2) if it is a 

phenomenon where the boundaries between the phenomenon and context are not 

clearly defined (Yin, 2014). The present IS/IT outsourcing case meets both of the 

conditions.  

 

6.4.3 Case Introduction 

 

  The case organization concerns a Belgian banking organization (further 

referred to as ‘AB bank’, a fictitious name in order to guarantee anonymity and 

confidentiality). AB bank focuses on private banking activities, implying that compared to 

traditional retail bankers, their customer base is smaller but wealthier. Further, the bank's 

activities include asset management and merchant banking services. Within the Belgian 

financial services industry, the organization can be considered as medium-sized in terms 

of the number of employees, number of clients, turnover, etc. While being a private bank 

in its core, the bank also welcomes investment clients with smaller budgets which can be 
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served via an online investment portal. The portfolio management activities for bigger 

clients are offered through personal advice. 

 Due to its relatively limited headcount consisting of 140 full-time employees in 

total, the IS/IT department of ‘AB bank’ is rather small as well, consisting of ten full-time 

employees. The bank considers its IS/IT activities as operational and necessary but not as 

a strategic issue to obtain a competitive advantage. In that context, the modus operandi 

of multi-vendor outsourcing was chosen over the years. This means that multiple and 

different external suppliers were used to provide different types of services. First, most 

of the development and maintenance work of the IT infrastructure was outsourced to 

external parties. Additionally, the IT department was dealing with many applications from 

different vendors. Given its relatively small internal team and the focus on outsourcing, 

‘AB bank’ had only developed three core applications internally: CRM, client on-boarding 

(registering information of newly acquired customers), and an order management 

system. This aligns with the ambition of ‘AB Bank’ of attempting to limit the number of 

customized products but instead giving preference to the use of package solutions. 

Therefore, the main activity of the in-house IT team of ‘AB Bank’ was concerned with the 

integration of all outsourced activities as well as its general management (package 

selection, vendor negotiations, etc.).  

 The informant is the head of the IS/IT department (CIO). While sketching the 

current situation of his department as well as the outlook for the future, the integration 

of the different (often externally acquired) applications was already indicated as a major 

concern. As it has been discussed in the earlier section about Boeing, the IS/IT department 

of ‘AB Bank’ was also busy with systems integration due to multi-vendor IS/IT practice. 

The informant identifies systems integration as a challenge he was dealing with. This 

study intends to get some more insights using the lens of the concept of modularity, about 

how multi-vendor IS/IT outsourcing is managed by ‘AB Bank’ and why the integration 

issue was so difficult to resolve.  
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6.4.4 Findings 

 

  It has been highlighted in the previous section that modularity is inherently 

a recursive concept that can be applied at different levels. The analysis revealed two 

major levels at which modularity could be clearly applied to the case at hand. Therefore, 

issues relating to two levels are subsequently discussed at an inter-organizational level 

(the relationship between ‘AB Bank’ and its IT service providers) and at an intra-

organizational level (the internal organization of ‘AB Bank’, such as the architecture of its 

different IT applications and their integration). This is visually illustrated in Figure 6.6.  

 On the one hand, the figure depicts a general overview of the IS/IT system 

modules present within the case organization (the grey ovals indicate the internally 

developed and maintained applications). It has been observed that a large majority of the 

IS/IT applications (i.e., the white ovals) were outsourced to external parties. On the other 

hand, the figure shows that for these outsourced applications, a set of SLAs was agreed 

upon with a set of external IS/IT service providers. However, the formulation of an 

analysis framework based on the modularity perspective could aid in detecting violations 

or non-conformance ex-ante. We adopt the same way of reporting for each of the 

identified modularity manifestations. First, some relevant context relating to the 

manifestation and identification of the modular structure is considered. Second, the 

author ponders on which design prescriptions can be derived from the existing knowledge 

base regarding modularity for this situation and a description is presented in a subsection 

referred as ‘Identifying the modular structure and requirements’. Third, it has been 

verified whether these requirements were actually adhered to in the specific situation at 

hand and a description is presented which illustrates how violations or non-conformance 

to the modularity requirements occurred under a subsection ‘Assessing the modularity 

requirements’. Any violation or non-conformance of modular design principles may, at 

least partially, contribute to the underperformance of IS/IT outsourcing initiatives. Based 

on such reasoning, this analysis explores (1) which modularity aspects are relevant in an 

IS/IT outsourcing context (2) to which organizational artifacts and modular structures 
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they can be applied, and (3) to which extent this could clarify potential issues in the IS/IT 

outsourcing engagement. 

 

 

 

Figure 6.6. Modular structures identified: ‘AB Bank’ case. 

 

6.4.5 Analysis #1: the inter-organizational level 

 

  In general, an IS/IT outsourcing deal concerns an agreement or contract 

between (mostly two) parties in which one party (the vendor) agrees to deliver certain 

services to another party (the customer). The outsourcing contracts (SLA’s) need to be 

managed by good arrangements stipulating the roles and responsibilities of each of the 

involved actors as these deals are often highly complex and of crucial importance for both 

parties. First, it is clear that such SLA is crucial from a legal point of view. It has been 

explained earlier (chapter 1) that many IS/IT outsourcing projects fail and may result in 
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non-satisfactory relationships between the vendor and the customer which may 

sometimes even end up in a legal dispute. In such cases, obviously, the SLA serves as the 

starting point to analyze who has (not) fulfilled his or her responsibilities. However, the 

role of an SLA between two parties can be considered more broadly as well. For instance, 

based on literature it can be argued that it should include the set of people, information, 

and rules governing the flow of information between the parties (Voss & Hsuan, 2009). 

At the industry level, these interfaces often consist of regulatory frameworks, rules, 

standards, and technical specifications that allow different players to connect (Jacobides, 

Knudsen, & Augier, 2006). In more general terms, the SLA can be regarded as the set of 

rules between the vendor and the customer organization that governs the outsourcing 

relationship, which makes the SLA a crucial component of each and every IS/IT 

outsourcing engagement.  

 Given the importance of an SLA in an IS/IT outsourcing context, questions were 

asked to the informant to get in-depth information about the SLAs adopted by the case 

organization during its outsourcing engagements. More specifically, questions were asked 

how these SLAs were established during the initiation of an outsourcing deal. Moreover, 

information was obtained regarding the extent to which the respondent believed that 

these SLAs were effective in providing a sufficient amount of guidance and coordination 

between the parties involved during the execution of the project. Questions were also 

asked about the evolution of such SLA’s in case of long-term engagements: what if one of 

the parties wanted certain conditions in the contract to be adapted? (How) could this be 

done? 

 

  i) Identifying the modular structure and requirements 

 

  There are at least two types of modular structures which can be discerned 

while focusing on the role of an SLA within an outsourcing project. A first one could be 

considering an SLA as the interface between the two organizations involved. It has been 

mentioned that an interface is a common boundary between modules which facilitates in 
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managing the communication and interaction (input/output) between those modules. As 

the SLA should govern the rules and arrangements between parties, this clearly matches 

the definition of an interface. In that case, the IS/IT outsourcing collaboration is the 

system in scope and the relevant modules are the vendor organization and the customer 

organization. This configuration is referred to as modular structure 6.4.1.  

 Moreover, a second option could be to consider the SLA itself as the system and 

the different clauses, rules or paragraphs as the modules within that system. Indeed, one 

could consider documents and legal documents in particular, as modular systems (Blair, 

O’Connor, & Kirchhoefer, 2011; Smith, 2006). The paragraphs, items or clauses within 

such documents are clearly identifiable units which are often reused within different 

contracts and are aggregated into one specific contract acting as the specific SLA for a 

specific outsourcing agreement. This configuration is referred to as modular structure 

6.4.2. 

 Concerning modular structure 6.4.1., as it has been explained earlier (chapter 3) 

that a good interface between modules should be exhaustive and complete. Applied to 

the SLA, interpreted as the interface between the vendor and the customer, this implies 

that all services required by ‘AB Bank’ from the vendor should be listed in the SLA (and 

other services than those embedded in the interface should not occur). This statement is 

referred to as modularity requirement 6.4.1. 

 It has been explained earlier that an interface should be kept constant throughout 

time (as otherwise applying changes in one module may cause unnecessary ripple effects 

to other modules). However, given a long-term duration of many outsourcing contracts, 

it is conceivable that mutually agreed upon changes in the SLA do need to happen as often 

changing circumstances emerge (e.g., additional or improved services from the vendor to 

the customer). As this kind of change of interface happens purposefully in order to 

accommodate the changing circumstances, this should not be a problematic issue. 

However, in order to enable the agility and flexibility of the SLA contract, it is required 

that the SLA itself consists of smaller parts or modules (cf. modular structure 6.4.2). Each 

of these individual contract modules can then be updated or removed from the contract, 
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or additional ones can be added. So, there is a need to draft a fine-grained SLA contract 

which can be adopted at the level of individual clauses and this statement is referred to 

as modularity requirement 6.4.2. 

 

  ii) Assessing the modularity requirements 

 

  It was remarkable to note that the SLA was mainly considered by the case 

organization as a ‘necessary obligation’ attached to the beginning of each IS/IT 

outsourcing initiative. The formulation of an IS/IT outsourcing contract was primarily 

regarded as a legal issue to be dealt with by the legal department and not to be consulted 

except in cases where judicial actions were required as it is stated by the informant:  

 

“For me, a contract is something you make, you sign, and put it in a closet. You hope that 

you never need to look at it again. The moment you need that, it is because you have a 

problem”. 

 

 Instead, the informant explained that ‘AB Bank’ was counting - to a large extent - on the 

professionalism of the outsourcing partners and expected them to be reasonable. Stated 

otherwise, the ‘legal’ SLA was indeed realized via a formal contract whereas the actual or 

‘operational’ SLA was mainly based on confidence and mutual trust, as the informant said 

about it:  

 

“We have the contract, we have the SLAs but what was really missing are the operational 

things. Let’s say, it’s not about processes but more (about legal) procedures”. 

 

While in several situations such collaborations have succeeded due to personal contacts 

between people at the vendor and customer side, the respondent acknowledged this way 

of working had also clearly failed in numerous occasions, as the informant further added:  
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“(For instance) when we see a problem in a particular process and ask ‘S’ (pseudonym of 

a vendor) ‘why is this problem not noticed by you?’, the answer given was that they were 

not monitoring the process. We suggest the ‘S’ people that being a professional you should 

have monitored that problem. The ‘S’ people will reply that they have not been asked (by 

the SLA of ‘AB Bank’) to monitor that problem. [….] Both parties have done what is stated 

in the contract. Yes, but was that enough? No, probably not. It is not stated in the contract 

that we should make the design as to how the architecture (of the application) should look 

like and define it. But we expect them to operate the platform that runs the application”. 

 

From the above, it becomes clear that the description embedded within the SLA was by 

no means exhaustive. Ambiguous formulations were (often consciously) allowed within 

the contract as trust was considered to be the main driving force behind the collaboration. 

Therefore, it can be concluded that modularity requirement 6.4.1 was not met. 

 While we do not underestimate or ignore the importance of human aspects (such 

as trust) in organizational collaborations, it is interesting to find that the identified 

violation of requirement 6.4.1 (i.e., an insufficient specification of the way of interaction 

between the parties) was precisely considered by the informant as one of the most 

important reasons why outsourcing contracts were not always executed as expected. 

Discussions arose with the vendors on who should undertake which tasks and it was 

highlighted that ‘AB Bank’ was unable to insist on getting the expected services 

performed properly due to their limited leverage over the respective vendors. When 

asked about the possibility to adapt the SLAs with its vendors during the execution of an 

agreement, the informant indicated that such things simply did not happen at ‘AB Bank’. 

The informant also added that this usually assumed to be covered by mutual trust:  

 

“Let’s say tomorrow if I approach one of my suppliers and request him for a change. If they 

come back and inform me that they do not want to change it, there are no obligations to 

change things on my request. No, we do not have any such guarantee. [….] You may take 

it for granted that they will help you in making changes you need”. 
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IS/IT outsourcing contracts at the ‘AB Bank’ are often negotiated and drafted as a whole, 

and there is not really a procedure in order to accommodate changes. Contracts are 

typically signed for a fixed duration, for instance, five years and should, therefore, be 

renegotiated within the borders of this cycle. The only type of change which was explicitly 

taken into account was the (premature) termination of the contract initiated by the client 

(i.e., ‘AB Bank’). This was mainly considered from the financial and legal perspective, such 

as stipulations regarding the maximum amounts of costs for ‘AB Bank’ in order to quit the 

deal and enable to switch to another vendor, as in the following the informant stated: 

 

“In that contract, we had a very good clause detailing the processes when we want to exit. 

How do we have to start it, what are the processes to follow, what are the steps that we 

need to take? [….] It was stated in the clause that the exit will not cost more than the 

amount we paid for the setup”. 

 

From these findings, it is clear that the SLA itself was rather considered as one monolithic 

block which was to be dealt with (and negotiated) instead of a whole and parts (or 

modules) aimed at change and flexibility during the stipulated duration of the contract. 

Therefore, it can be concluded that modularity requirement 6.4.2 was not met.  

 

6.4.6 Analysis #2: Intra-organization level 

 

  At a fine-grained level, IS/IT project outsourcing concerns transferring 

certain responsibilities regarding a (set of) IS/IT applications from the client to the vendor. 

Clearly, within the client organization, those externally developed IS/IT applications 

should be integrated (both with internal systems and with systems from other vendors) 

so that they can collaborate with one another if required. As it has been aforementioned 

and illustrated (figure 6.6), ‘AB Bank’ has adopted a multi-vendor outsourcing strategy 

encompassing numerous medium-sized applications and only a limited amount of 

applications developed and maintained by themselves. The arrows within the figure 
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depict the most important interactions between the systems. Given the importance to 

‘AB Bank’ of managing this set of applications, during the interview, the conversation 

went in-depth on how the organization dealt with this particular configuration. More 

specifically, questions were asked about how the integration between these applications 

was established. Was this easy or problematic? Whose responsibility was this? And how 

was this taken into account during the different phases of the IS/IT outsourcing project 

(e.g., initiation, start-up, execution, etc.)? 

 

  i) Identifying the modular structure and requirements 

 

  The modular structure to study the communication and integration within 

the IS/IT systems of ‘AB Bank’ can be easily identified. That is, each individual IS/IT 

application is a module per se. The informant discussed and elaborated the IS/IT 

application landscape within ‘AB Bank’ (e.g., the different applications for the back office, 

front office, customer onboarding, etc.), with some applications being internally managed 

and some of them externally. As the organization did not distinguish subparts within each 

application, the application level is the lowest granularity level available when studying 

the integration issue in this case. When the informant was asked about the IS/IT systems 

of ‘AB Bank’ which seems to be a configuration of the modular structure, the informant 

replied:  

 

“Yes, it is like granularity. Indeed, we have different applications that work together. In 

the outsourcing part we have ‘SaaS’ type of outsourcing, we then have ‘remote managed 

services’. ‘ECM’ is managing the hardware of operational stuff of ‘X’ machine (which runs 

the private banking system), and software is indeed managed and delivered by ‘BLU’. The 

back office of the online portal is ‘SaaS’, and front services are running on ‘managed 

services outsourcing’. The hardware is run by ‘SR’ but ‘GL’ developed the software”. 
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Therefore, it is logical to consider the IS/IT application portfolio of ‘AB Bank’ as the 

system, with every individual application being a module. In case an internal system has 

to communicate with an external IS/IT system, this latter system should also be 

considered as a module. This configuration is referred to as modular structure 6.4.3. 

 Theoretical knowledge regarding modularity allows us to formulate several 

requirements for this structure. It has been mentioned earlier (chapter 3) that a well-

designed modular system should have a clear and well-established modular architecture. 

This means that the set of modules (here: IS/IT applications) in the system should be 

identified and the dependencies between the IS/IT applications (i.e., the interfaces) 

should be exhaustively documented. Based on this information, a set of design rules can 

be created which form boundary conditions with which the IS/IT applications have to 

comply (i.e., it describes a set of required inputs and outputs). Within these limitations, 

each IS/IT application can freely choose its specific implementation. Therefore, the 

existence of exhaustively documented inter-application interfaces and the adherence to 

centrally defined design rules referred to as modularity requirement 6.4.3.  

 Furthermore, it has been explained (chapter 3) that a good modular structure 

should exhibit high cohesion, meaning that every individual module should have a clearly 

focused responsibility. Translated to modular structure 6.4.3, this means that each and 

every IS/IT application should be concerned with a clearly delineated functionality and, 

for instance, no overlap in functionalities among multiple IS/IT applications should exist. 

This latter statement is referred to as modularity requirement 6.4.4. 

 

  ii) Assessing the modularity requirements 

    

  During the interview and in-depth discussions about IS/IT applications and 

its integrations, the initial feeling was that the architecture looked rather complicated and 

questions came to the author’s mind how integrations were managed. It was immediately 

noted by the informant that integration was an important IS/IT challenge within ‘AB Bank’ 

as it was straightforward for him to enumerate a set of pertinent issues in this area: 
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“The integration is a challenge we have. We explored many issues in ‘AB Bank’ which are 

linked to the integration of applications. The integration challenges that we have are not 

really resolved”. 

 

It was an easy task for the informant to enumerate a set of examples of related issues. 

For instance, the informant stated that if a new customer is coming to open an account, 

the administrative employee needs to enter data manually in 7 different systems and that 

in some cases this number of systems can go up to 15. Or, if a customer likes to order a 

particular equity, the portfolio manager first has to look at the equity offers on a system 

‘A’ and then needs to go to system ‘B’ to execute the order as no direct links between 

these two systems were established. Similarly, if a customer calls to ‘AB Bank’ and asks to 

buy a certain amount of a particular stock, the portfolio manager will enter this request 

into system ‘B’. System ‘B’ sends this request automatically to the broker’s system 

(typically another Belgian bank). The request comes back to system ‘B’ confirming that 

the operation is executed at a particular price per share. The additional charges for this 

operation (e.g., commission, taxes, etc.) did not get incorporated in the invoice at that 

moment as it is not included within the interface between system ‘B’ and the external 

broker. In fact, the information about the additional charges is only known to ‘AB Bank’ 

(and therefore its client) one day later. Stated otherwise, not all systems which can or 

should automatically interact were properly connected in the case of ‘AB Bank’. 

Furthermore, this did not even seem to be a real priority when asking about the process 

of vendor and application selection: 

 

“When we select an application, the first things we look at are the functional 

requirements. Do they match with our business requirements? Then we look at the non-

functional requirements. We look at things like, are we able to manage the operating 

systems, the database systems? But indeed, we don't look at the requirements in terms of 

what kind of interfaces do we want [….]”. 
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Finally, it was interesting to note that the integration problem was not only technical or 

on a syntactical level, but equally semantic: 

 

“Different systems use different concepts. The most difficult part is to match different 

concepts to each other. For me, the pain is in the interfacing part”. 

 

From the above excerpts, it becomes clear that the interfaces between the different 

applications within the IS/IT portfolio of ‘AB Bank’ were often not exhaustive if they 

existed at all. Therefore, it can be concluded that modularity requirement 6.4.3 was not 

met.  

 In order to investigate the degree of cohesion in the IS/IT applications of ‘AB Bank’, 

questions were asked to the informant about how vendor and package selection was 

performed when certain (new) functionality was required to be fulfilled and the informant 

responded by saying that: 

 

“For applications [….] our search is mainly supply based. We do not know in advance that 

we will go to a particular vendor. We go to the market and explore what are the offers 

and then we choose a vendor [….]”. 

 

 There is a clear indication that the case organization performed its search in a 

purely supply based fashion. Stated otherwise, no explicit upfront delineation of IS/IT 

application modules and their required functionalities was performed by ‘AB Bank’ when 

initiating the search for an outsourcing partner and packages. One can expect that such 

approach results in IS/IT applications with rather broad responsibilities, which are quite 

likely to be frequently partially overlapping.  

 

This was largely confirmed by the informant: 
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“Of course, if you go back to the packages, they come out-of-the-box with a number of 

functionalities that you possibly already have in other systems. [….] and at the end [….] 

you will end up with some double functionality in modules that provide the same 

function”. 

  

Based on this evidence, it can be concluded that modularity requirement 6.4.4 was also 

not met. 

 

6.4.7 Reflection 

 

  Aforementioned analysis of the case study was validated with the 

informant in the fourth phase of the interview. Questions were asked to informant 

whether present approach offered a useful way for him to look at some of the IS/IT 

challenges within ‘AB Bank’ and if so, in what way. It was interesting to note that the 

informant explicitly acknowledged that he indeed found the present perspective to be 

relevant and it was triggering him to think about certain things in a new and fresh way. In 

order to prevent possible bias and “researcher pleasing” behavior, the question was also 

asked for a more specific argumentation. Then, the informant, for instance, mentioned 

that he was not aware that their integration was a problematic issue to such large extent 

and that he was thinking about how he could incorporate ideas regarding design rules 

(which were currently absent) into his organization. 

 Nevertheless, the informant also indicated several practical issues which might 

arise when trying to avoid the above-mentioned violations of modularity requirements. 

Consider for instance the identified need for complete and exhaustive SLAs (i.e., inter-

organizational interfaces). The informant acknowledged that a necessary amount of trust 

combined with a more complete and operationally defined interface was likely to improve 

their IS/IT project outsourcing collaborations: 
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“We didn't provide (ask this service) in the SLA and perhaps we should have thought about 

it in advance that the system should function as designed and that the response times are 

within appropriate limits. Perhaps we also put the SLA at a too high level. We should have 

gone into more detailed points. [. . . .] It is indeed more on operational levels that we didn't 

describe what we expected them to do. [. . . . ] Ok, (now) I understand, if we would have 

this kind of detail description, we could easily challenge it and discuss it with the party to 

see where the differences are”. 

  

However, the actual realization of such contracts in practice did not seem straightforward 

in all cases. For example, listing all activities that should ever be done in an IS/IT 

outsourcing collaboration seems rather difficult as it is challenging to look ahead in this 

way: 

 

“In an outsourcing contract, it is difficult to foresee what I need in six months or in one 

year. It is difficult to make it specific; therefore, it is also difficult to foresee it already in a 

contract”. 

 

In contrast, what might be realistic is to have an independent industry standard, in which 

the generally accepted best-practices for such an IS/IT outsourcing deals are listed. 

Contracts based on these standards could probably already partially mitigate this 

problem. A similar remark was made with respect to the modularization of the SLA 

contracts themselves. While the informant indicated that modular contracts would be 

highly appealing from a client organization viewpoint, it was also uttered that the 

realization of modular SLA contracts is not trivial either. First, the different parts (clauses) 

in a contract are typically not fully independent: changes or stipulations in one clause can 

influence other ones, hampering simple aggregation in a plug-and-play fashion. Second, 

easily changeable contracts might reduce the negotiation power of vendor organizations 

and therefore be in contradiction with their implicit business model: in typical IS/IT 

project outsourcing contracts, deals are made for a period of 5 years guaranteeing the 



Page - 183 - of 250 

 

supplier revenues for the upcoming years. The informant also agreed with the 

observation that the modular architecture resulting from the supply-based selection of 

packages (causing duplicate functionalities to arise) could be improved. It was indicated 

that probably, a more fine-grained modular approach was required to do this: 

 

“Yes, indeed. Starting in fact from applications which are itself perhaps quite modular, but 

we don’t get the advantage of modularity because we use it as a complete functional box 

and now we are trying to cut pieces out of this complete box”. 

 

Finally, the informant acknowledged that following the principles of modularity concept, 

the integration of different IS/IT applications within ‘AB Bank’ was far from optimal. ‘AB 

Bank’ had the ambition to improve this situation in the future. However, also this was 

considered to be non-evident due to multiple reasons. For instance, being a small to a 

medium-sized financial institution with a limited number of customers, integration 

projects such as those related to the new customer registration process are very unlikely 

to obtain a sufficiently high priority. The informant additionally indicated that they also 

had some fundamental questions on how a good modular structure, in order to allow 

such integration, should be developed in the first place. While some basic and intuitive 

knowledge regarding modularity was present in the organization, the informant indicated 

that in such case it would be required for him and his organization to acquire more in-

depth knowledge regarding modular systems and sound integration practices. 
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Table 6.5. Summary of the findings. 

MODULAR 
STRUCTURE 

MODULARITY 
ASPECTS 

 
MODULARITY 
REQUIREMENTS 

 

CONFORMANCE 

OUTSOURCING 
COLLABORATION 

The vendor 
organization and the 

customer 
organizations are 

conceived as 
modules 

SLA 
Exhaustive, explicit, 
unambiguous, and 
well defined 

Not met 

SLA 
The paragraphs, 
items or clauses 

within an SLA are 
conceived as 

modules 

Modular 
architecture 

Fine-grained Not met 

IS/IT APPLICATION 
PORTFOLIO 

Every individual 
application of IS/IT 

portfolio is conceived 
as modules 

Interface 
-----------------------------

Cohesion 

Exhaustive, explicit, 
unambiguous, and 
well defined 
-----------------------------
Clearly delineated 
functionalities of 
applications and no 
overlapping 

Not met 
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6.5 Cross case analysis 

 

 In addition to a thematic analysis, a cross-case analysis is also conducted in order 

to enhance the external validity. Cross-case analysis is a research method that facilitates 

the comparison of commonalities and differences in the events, activities, and processes 

that are the units of analyses in case studies (Khan & Van Wynsberghe, 2008). In multiple 

case study research, commonalities across multiple instances of a phenomenon may 

contribute to conditional generalizations or in other words, the findings may be applicable 

to other contexts as well (Miles, Huberman, & Saldana, 2013). But we again want to 

reiterate that the purpose of this study is not to seek a generalization of any form, instead 

we are interested in finding the instances of modularity and its relevance or importance 

to the IS/IT project outsourcing. Hence, our aim is to demonstrate that the outcomes in 

the selected cases are in fact enough alike to be treated as instances of the same thing. 

In the following table we would like to illustrate in what ways the cases are alike which 

may deepen our understanding and explanation about the relevance of the concept of 

modularity. The IS/IT literature suggests that there are three steps to follow while 

conducting the cross-case analysis (e.g., Cruzes, Dybå, Runeson, & Höst, 2015). These 

steps are: data reduction, data display, conclusion drawing and verification. The first step, 

‘data reduction’ is accomplished by the tables (6.1, 6.3, 6.4, & 6.5) at the end of each case 

analysis. The second step, ‘data display’ is done by illustrating all the instances of 

modularity found in four cases in a single table (6.6). Finally, the third step, ‘conclusion 

drawing and verification’ is accomplished by illustrating a refined table (7.1) where 

instances of modularity are categorized in three different levels of modularity (i.e., 

organizational modularity, technical modularity, and modularity in documents). 

Moreover, methodological scholars (e.g., Miles, Huberman, & Saldana, 2013; Ragin, 1987) 

suggest that cross-case analysis can be conducted using three different strategies 

depending on the objectives of the research.  
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These are:  

• Case-oriented strategies;  

• Variable-oriented strategies; and  

• Mixed strategies.  

Case-oriented strategy is good at finding specific, concrete, historically grounded patterns 

common to small sets of cases while variable-oriented analysis is good for finding 

probabilistic relationships among variables in a large population (Miles, Huberman, & 

Saldana, 2013; Ragin, 1987). As this study is intended to look for the instances of 

modularity in small numbers of cases (underlying similarities and constant associations) 

and begin to form more general explanations, a case-oriented strategy seems to be the 

more appropriate option and in order to do so we adopted the replication logic approach 

(Miles, Huberman, & Saldana, 2013; Ragin, 1987, Yin, 2014).  

 

Table 6.6. Cross case analysis of the findings. 

 

Modularity aspects Case 1 Case 2 Case 3 Case 4 Result 

Design rules  X   1 

Modular architecture X X  X 3 

Interface/SLA X X X X 4 

Dependencies  X   1 

Coupling   X  1 

Cohesion X   X 2 

Separation of concerns X    1 

Encapsulation     0 

Standards     0 

Modular operator  X X  2 
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In the above table (6.6), we did cross-analysis using replication logic approach. In this 

analysis we can observe that some modularity aspects have emerged multiple times 

illustrating the level of relevance in analyzed four cases. For instance, ‘Interface/SLA’ as 

the most relevant modularity aspect has emerged in all four cases. The second most 

relevant modularity aspect ‘modular architecture’ has emerged in three cases. The third 

most relevant modularity aspects ‘cohesion’ and ‘modular operator’ have both emerged 

in two cases and the least relevant modularity aspects ‘design rule’, ‘dependencies’, 

‘coupling’, and ‘separation of concerns’ have each emerged in one case. We further like 

to clarify that the level of relevancy is a context specific factor. The above illustrated 

results in table 6.6 are relevant in the context of our four analyzed cases. In other 

contexts, the outcome may differ, but the contribution of this cross-case analysis at least 

facilitates in broadening our understanding about the weight to each aspect are 

attributed.  
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Chapter 7. Conclusions 

In this conclusion, we summarize and integrate the findings of this study in section 7.1. 

Next, we discuss the limitations and contributions in sections 7.2 and 7.3. Finally, we 

discuss opportunities for future research in section 7.4. 

 IS/IT project outsourcing has become one of the most important developments in 

the IT sector over the past decades. Notwithstanding the impressive results that have 

been achieved, research indicates that many IS/IT outsourcing projects do not deliver the 

expected results. In order to gain insight into this, this research investigates whether and 

how the concept of modularity can be applied to IS/IT project outsourcing. Our interest 

in applying modularity was triggered by the mixed results of IS/IT outsourcing projects in 

practice, as well as the research on Normalized Systems, which has shown predominantly 

at the software level, that the evolvability of modular structures is limited by a form of 

coupling called combinatorial effects, which affects not only evolution but many aspects 

of development of modular structures as well. This study is a first attempt to gain insight 

into whether these modularity aspects studied in Normalized Systems affect IS/IT 

outsourcing as well. 

 Our initial literature review on applying modularity to IS/IT project outsourcing 

resulted in a limited amount of studies. Consequently, in order to find suitable grounding, 

we widened the scope of our literature survey. The results of our initial review are 

reported in chapter 2, where we summarized several concepts, theories and frameworks 

on IS/IT project outsourcing from the management and IT-management literature, which 

to a certain extent are related to modularity. However, as the concepts, theories and 
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frameworks deal with modularity at a high level of abstraction suited more to empirical 

research than to our purposes, we broadened our literature search to the literature on 

modularity and outsourcing in general. In chapter 3, we summarized terminology 

regarding modularity, and discussed several theories or frameworks which are related to 

our study, including Baldwin & Clarke’s modularity operators and research on Normalized 

Systems. In chapter 4, we briefly summarized the literature on modularity in outsourcing 

in general, before focusing on the limited number of studies specifically on modularity in 

IS/IT outsourcing. Interestingly, and although still limited, in recent years, the number of 

articles specifically on modularity in IS/IT project outsourcing seems to have increased, 

possibly pointing at increasing interest from the academic community. 

 Nevertheless, we concluded from our literature review, that additional research 

is needed on the role of modularity in IS/IT project outsourcing, particularly at the more 

detailed level. In chapter 5, we discussed the multiple case study approach we used to re-

analyze two existing, international cases and two new case studies performed in Belgium. 

Answering our research goal, the case studies provide instances or examples of the role 

of modularity in the context of IS/IT project outsourcing, at several levels, varying from 

technical to organizational. These instances or examples can be linked to several 

theoretical frameworks, design principles and success/failure factors, providing further 

indications of their importance in IS/IT outsourcing projects.  

 

7.1  Research results 

 

 The instances or examples of modularity in the context of IS/IT project outsourcing 

that were observed in our cases, can be grouped into 3 different categories: 

organizational modularity, technical modularity and documents. Table 7.1 provides an 

overview of our results. 
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Table 7.1.  Identified instances of modularity in IS/IT project outsourcing. 

Modular systems are in capital letters. Modularity aspects are in brackets. 
 

 

 

7.1.1 Organizational modularity 

 

  The term ‘organizational modularity’ refers to the application of 

modularity not to technical artefacts, but to artefacts like organization structures, 

departments, projects, teams and others.  In this context, an IS/IT outsourcing project can 

be considered as a modular structure consisting of two (or more) organizations, i.e., the 

vendor and customer organization, transferring a number of responsibilities for IT-

systems under a collaboration defined in an SLA. The SLA can then, in terms of modularity, 

be considered as the interface of the modules. Even though the importance of an SLA is 
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universally recognized in the literature, the point of view of modularity taken in this study 

resulted in interesting observations. 

  First, in cases 2, 3 and 4, issues with incompleteness of the SLA were observed.  

For example, in case 2 on an IS/IT outsourcing project of a public university, examples of 

incompleteness in the SLA were observed which led to additional financial claims by the 

vendor organization. In case 3 on total IS/IT outsourcing by a Belgian Service organization, 

the replacement of formerly in-house IT staff by new hiring’s, led to a loss of knowledge. 

This also exposed incompleteness in the SLA with the customer organization asking for 

supposedly additional services from the vendor organization which led to additional 

financial claims, as well as frequent and costly visits to the vendor organization in order 

to clarify uncertainties in the priorities and setup of the IS/IT outsourcing project. In case 

4 on selective IS/IT outsourcing by a Belgian Financial Institution, the outsourcing 

agreement was seen to be based mostly on values like professionalism and trust, whereas 

the SLA was considered mainly a legal necessity. However, the incomplete SLA led to 

issues such as differences of opinion about which services were included. It also became 

clear that there was no procedure (nor a guarantee of the possibility) to change the SLA 

during the duration of the contract.   

 In case 2, an additional instance of organizational modularity was also observed: 

a lack of standardization in business processes and/or operating procedures in the 

customer organization (i.e., lack of design rules in terms of modularity) was deemed one 

of the main reasons why the project failed. The issues with incompleteness in the SLA’s 

and lack of standardization in business processes are not new: many sources stress the 

importance of completeness of an SLA and the advantages of standardization in general. 

However, it remains interesting nonetheless that these recommendations can be related 

to a (technical or systems theoretic) concept such as modularity, which prescribes that 

interfaces should not contain hidden dependencies, which implies completeness. The fact 

that the insights based on modularity correlate with insights from other sources, still 

constitute an indication of the relevance of the role of modularity in the context of IS/IT 

project outsourcing, even if they are not new.  
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 Perhaps less evident forms of organizational modularity than those described 

above, different kinds of issues relating to people and team composition, including 

communication and knowledge issues, can also be related to organizational modularity. 

Cases 1, 2 and 3 provide instances or examples in these areas, which can be related to 

modularity and to theories, design principles and success factors. In case 1, the role of bid 

manager was implemented as an interface, with the bid manager relying on underlying 

workstreams for specialized knowledge needed for decision making. However, this setup 

of the team, interpreted as a modular structure, and the role of the bid manager required 

appropriate communication between the bid manager and the workstreams. However, 

the communication structures to operationalize the collaboration with these 

workstreams were not in place, leading to the bid manager providing inaccurate 

estimates on the IS/IT outsourcing project, which were later perceived to be done with 

malicious intent to mislead the client. 

 Case 3 contained the most outspoken example of the link between modularity and 

knowledge. In case 3, the replacement of formerly in-house IT staff in the IS/IT project 

outsourcing team, interpreted as a modular structure, by new hiring’s for cost 

optimization reasons, led to a loss of technical knowledge about the complex IS/IT 

systems and major issues in the IS/IT outsourcing project. This led to the customer 

organization asking for supposedly additional services from the vendor organization 

which led to additional financial claims, as well as frequent and costly visits to the vendor 

organization in order to clarify uncertainties in the priorities and setup of the IS/IT 

outsourcing project. 

 In case 2, the modular structure of the project’s focal team was submitted to three 

changes in its composition over the duration of the project. Interestingly, these personnel 

changes in the project’s focal team led to frequent requirements changes. As 

requirements can be considered a form of knowledge, these changes in requirements can 

be considered a link between the modular structure of the team and the knowledge 

embedded in the team members playing a role of substantial importance in the IS/IT 

outsourcing project. Although it is not new that knowledge of specific employees and 
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teams play important roles in IS/IT outsourcing projects, the link between modularity, 

outsourcing and knowledge is interesting in several ways. A first observation is that the 

importance of keeping certain knowledge at the customer organization (including on 

requirements and quality assurance) is generally recognized in literature and practice. 

Nevertheless, modularity explains why this may be difficult to achieve in practice. More 

specifically, considering that the SLA constitutes an interface which hides the complexity 

of the IS/IT outsourcing project at the vendor’s side, this implies a loss of knowledge at 

the client’s side. This may be unattractive to the employees that the client is persuading 

to stay, in the sense that highly-qualified employees may actually be attracted to complex 

environments which challenge their skills, and which are hidden by the SLA and the IS/IT 

outsourcing project setup in general.  Additionally, it can be pointed out that the role of 

teams and knowledge, as observed in the cases, correlates with insights on Normalized 

Systems. More specifically, recently, there has been considerable optimism in the 

software engineering world that recent technological advances such as service-oriented 

architectures and micro-services have resulted in ‘plug-and-play’-like IT landscapes in 

enterprises (for the latter, see, for example, our discussion of the advantages of selective 

multi-vendor IS/IT outsourcing). This rather unproblematic view of software engineering 

can be complemented by a view of traditional project management which considers 

employees as homogeneous resources which can be quantitatively aggregated in (large) 

teams. The issues observed in our cases seem to support another point of view.  Rather, 

as several cases report issues when people are replaced by others, the knowledge issues 

observed in our cases point at considerable levels of complexity in the IS/IT outsourcing 

projects, which require certain knowledge and skills which are linked to a specific set of 

people. This correlates with insights on Normalized Systems, in the sense that this 

research points at the existence of combinatorial effects in current IT architectures 

causing complexity and limited evolvability. From this point of view, it is not surprising 

that links exist between systems and knowledge and skills of specific teams of employees. 
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7.1.2 Technical modularity 

 

  Even though this study was not specifically oriented at the technical or 

software level, it is interesting to see how relevant technical coupling was in our cases. 

Although mostly absent, or at best present only implicitly or at high levels of abstraction 

in many studies in the management- and IT management-literature, cases 1, 3 and 4 

provided instances or examples of the role of technical coupling and modularity in IS/IT 

outsourcing projects. Many of the instances or examples in our cases can be interpreted 

as violations of, or at least insufficient attention to, well-known design principles on 

modularity, thereby providing indications that they likely negatively impact aspects such 

as complexity and project success. 

 For instance, in case 1 on BSkyB (UK) vs. EDS, the ‘IS/IT Application Portfolio’ issue 

related to the ‘High Court of Justice’ proceedings pointed out that the original bid team 

had under-estimated size and complexity. It is interesting that the court did not attribute 

this under-estimation on incorrect budgeting procedures or other managerial issues, but 

on technical issues related to size and complexity. This complexity can be related to 

multiple hidden dependencies and violations of design principles (such as separation of 

concerns) which were observed in the case and were reported as resulting in unknown 

and large change impacts in the project. Furthermore, another modularity aspect was 

observed in the case, i.e., the systems integration-issue, which was of such a magnitude 

that it prompted a switch to a new systems integrator during the project, unfortunately 

at a time when most of the coding had already been done. 

 In case 3 on total IS/IT outsourcing by a Belgian service organization, the contract 

was only in its second year running at the time of the case, but already issues were 

reported as personnel changes by the vendor organization crucially implied loss of 

technical knowledge about the complex IS/IT systems involved. This complexity was 

clearly related to modularity, as the highly coupled nature of the IS/IT systems was 

described as a ‘cobweb’, ‘usine a gaz’, and ‘spaghetti’, leading to a dependency on the 

knowledge of previously in-house IT-staff of these specific highly coupled systems. Also, 

in case 4 on selective IS/IT outsourcing by a Belgian Financial Institution, integration issues 
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related to modularity were highlighted by the customer organization as one of the most 

difficult and important challenges in their multi-vendor IS/IT outsourcing project. 

Examples included unsolved issues with data duplication, delays in transaction processing 

and semantic integration issues. Their importance can be illustrated by the observation 

that these issues remain currently unsolved.   

 Hence, it is clear that in these cases, the modularity aspects of technical coupling play a 

considerable role in the IS/IT outsourcing projects. On the one hand, this is to be expected in the 

sense that several cases are concerned with systems of significant size and complexity in terms of 

modular structures in the software. On the other hand, as pointed out before, recently, there has 

been considerable optimism in the software engineering world that recent technological 

advances such as service-oriented architectures and micro-services have resulted in ‘plug-and-

play’-like IT landscapes in enterprises. This view would suggest that modularity causes minimal 

technical issues in outsourcing projects, and actually enables strategies such as multi-vendor IS/IT 

outsourcing and even back sourcing. The issues observed in our cases seem to support the first 

point of view. This also correlates with insights regarding Normalized Systems, which show that 

current IT architectures exhibit combinatorial effects which result in complexity and limited 

evolvability, which can provide issues in IS/IT outsourcing projects or even challenge their success. 

This also implies that one cannot hope that merely outsourcing IS/IT systems, makes the issues in 

their modular structures disappear.  In fact, it is more likely that they will resurface in the context 

of the IS/IT outsourcing project, and at that point, the only instrument or steering mechanism the 

customer organization has to deal with these issues, is the (sometimes limited) SLA. Summarizing, 

our cases provide indications of the importance of technical modularity, and we will call for more 

attention to these issues in the section on ‘contributions to practice’ below. 
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7.1.3 Modularity in documents 

 

  Many studies point to the importance of drafting an appropriate SLA at the 

start of an IS/IT outsourcing project, and of monitoring its execution and updating the SLA 

if and when required. From the point of view of modularity, the text of the SLA document 

can be considered as a modular structure in itself consisting of chapters, paragraphs, 

sections, and sentences that should be complete (as it is a specification of the interface) 

as well as easily updateable. In contrast, an interesting finding in case 4 was that the SLA 

was considered more a ‘legal necessity’ than a complete specification of the future 

collaboration. Furthermore, it also became clear that there was no procedure (nor a 

guarantee of the possibility) to change the SLA during the duration of the contract. This 

setup was aimed at trust replacing completeness of the SLA, and little or no attention to 

evolvability of the SLA within the duration of the IS/IT outsourcing project. It is interesting 

to note that this setup correlates with insights from Normalized Systems, as this research 

would point out that a large and complex modular structure (i.e. a more complete version 

of the SLA in case 4) is likely to exhibit more combinatorial effects and therefore, more 

complexity and limits in its evolvability. This would explain why in case 4 a limited 

variation of the SLA was drawn up. However, considering the disadvantages of incomplete 

SLA’s (see the conclusions on organizational modularity above), an alternative could be 

to strive for completeness in SLA’s and addressing their complexity and evolvability issues 

with mechanisms that control the combinatorial effects. We will return to this in the 

section on future research. 

 In conclusion, our results indicate that the concept of modularity seems to be 

certainly relevant in the context of IS/IT project outsourcing. This finding can be 

considered consistent with the literature on modularity in general and domain-

independent frameworks such as Baldwin & Clark’s modularity operators, but this 

relevance seems to be underemphasized in most current research on IS/IT project 

outsourcing. The global impression resulting from our study, is that IS/IT outsourcing 

projects deal with several types of modular structures (technical, organizational, 

documents) and their implications (knowledge, communication). This implies that the 
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aspects of these modular structures actually do play a role in IS/IT project outsourcing, 

and could be studied not only at the high, abstract level that is already dealt with in 

management- and IT management-research. The current cases have provided indications 

to this extent in the form of instances or examples. Our analyzed cases indeed contain 

many violations against modularity (as well-known modularity design principles are not 

applied), or a lack of ‘attention’, which can be linked to theoretical frameworks, principles 

or success factors to illustrate their importance. As a consequence, we call for the addition 

of modularity aspects as a complement to the current insights and practices regarding 

IS/IT outsourcing, both in theory and practice. 

 

7.2 Limitations 

 

 Currently, three main limitations are present in the study. The first limitation 

concerns the limited numbers of cases. As the current findings are based on four cases, 

no valid generalizations can be made yet, but the literature suggests that “[…] case study 

without any attempt to generalize can certainly be of value in this process and has often 

helped cut a path toward scientific innovation” (Flyvbjerg, 2006, p.10). The second 

limitation is that this study is unintentionally biased towards medium and large 

organizations because in the context of IS/IT project outsourcing, mostly medium and 

large organizations are seeking help from an external provider. Third, conducting 

descriptive qualitative case study research is necessary in the context of modularity and 

outsourcing because the objective is to get in-depth information about a contemporary 

phenomenon. Probably it is advisable to conduct confirmatory quantitative research but 

due to time and resource constraints, the quantitative part cannot be included in this 

study.   

 Finally, we would like to mention that in no way, this study is implying that 

modularity is the only or dominant factor determining the success of IS/IT outsourcing 

projects. Instead, the aim of this study was to explore the role of a factor that is in our 
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opinion often underexposed in the context of IS/IT project outsourcing, which in no way 

minimizes the role of other factors. 

 

7.3 Contributions 
   

 In this section, we first discuss the theoretical contributions of this study, after 

which we discuss several practical recommendations. 

 

7.3.1 Theoretical contributions 

 

  This study provides interpretations of phenomena in IS/IT outsourcing 

projects based on the concept of modularity, as instances or examples of modular 

structures with indications of their importance based on links to theoretical frameworks, 

design principles or success/failure factors. On the one hand, for researchers into IS/IT 

project outsourcing, these interpretations can contribute to a richer understanding of 

IS/IT outsourcing projects, and the reasons why they are (not) successful. Aspects of this 

contribution include the wide range of areas where modularity can be applied and the 

variety of ways in which modularity influences IS/IT outsourcing projects (including 

organizational, technical and documents), as well as the significant influence technical 

modularity issues seems to play, even though IS/IT project outsourcing is often 

considered from a non-technical, IT-management point of view. On the other hand, for 

researchers into modularity and more specifically those on Normalized Systems, these 

interpretations show that modularity can be applied in a concrete way to IS/IT project 

outsourcing, which is, compared to earlier attempts applying Normalized Systems to 

business processes and enterprise architectures, the most management-oriented topic 

and in a sense, the farthest removed from the initial research domain of Normalized 

Systems in software.  These contributions provide further support for the increasing 

interest in studying IS/IT project outsourcing from the point of view of modularity in the 
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literature, about which, as we pointed out earlier, a remarkable increase of research has 

already been published in recent years. 

 

7.3.2 Contributions to practice 

 

  Even though this study was not specifically aimed at practitioners, it does 

offer several guidelines for practitioners in IS/IT project outsourcing. This study highlights 

the complexity involved in IS/IT outsourcing projects, based on the concept of modularity.  

Our study shows that, even in IS/IT outsourcing projects of moderate size, not only 

complex modular structures can be present at the technical level (i.e., software), but also 

at the organizational level (i.e., teams, departments, SLA’s, business processes, 

documents, etc.). The combination of these modular structures and their interaction 

(coupling, dependencies) can result in highly complex situations, especially considering 

the amounts and size of the modular structures present, combined with the width of the 

effects of modularity, as this study points at even communication and knowledge issues 

being related to modularity. Normalized Systems research provides further indications of 

this complexity, in the sense that it explains that the complexity in modular structures is 

far greater when they start to evolve over time, with different versions and variations 

arising of SLA’s, business processes, and technical setups which all interact. Interesting 

for the practitioner may be that controlling these amounts of complexity with instruments 

such as current-generation SLA’s, with their means of reducing complexity by interfacing 

and abstraction, is far from evident. Therefore, appropriate attention to structure and 

design is called for in this highly complex environment of evolving modular structures, 

both during development of the IS/IT outsourcing setup, as well as during 

operations/monitoring. The following paragraphs provide some indication on how this 

may be realized. 

 A first recommendation is to create an environment where attention to 

modularity aspects of IS/IT project outsourcing is not only possible but also encouraged 

where appropriate. This implies including one or several people in the IS/IT project 
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outsourcing team that have advanced knowledge of modularity. Additionally, providing 

sufficient time and resources to deal with the complex issues regarding modularity should 

be allocated. Next, providing information or even training on modularity issues to a wider 

set of participants in the IS/IT outsourcing project, can be considered.  

 Second, following modularity design principles and avoiding their violations 

should be considered, particularly in the organizational and technical aspects of the IS/IT 

outsourcing project that were illustrated to be sensitive to modularity issues in this study, 

including knowledge and communication. The goal would not be not to maximize the 

modularity or even the use of the modularity concept as its precise role needs further 

research (see section on Future Research), but to make judicious and reasonable use of 

the concept, while avoiding at the same time neglecting its use where it is likely to be 

appropriate (while carefully considering, and providing mitigation strategies for, the risks 

involved).    

 In concrete terms, recommendations include: first, careful attention should be 

paid to integration issues, particularly in the context of multi-vendor outsourcing, but also 

in single-vendor outsourcing. Integration is not only a matter of realizing functionality by 

combining different technologies. Rather, it is a crucial issue in IS/IT project outsourcing 

because it is directly related to issues like switches between vendors or technologies, and 

back-sourcing, which are powerful instruments in optimizing control of the IT landscape. 

At the same time, it is an area of high complexity, particularly in changing setups. 

Therefore, it merits careful consideration and attention in the IS/IT outsourcing project. 

Strategies aimed at disregarding the issue based on the assumption that integration will 

be non-problematic, should be pursued only after careful consideration. 

 Second, careful attention should be paid to the SLA: this recommendation is 

omnipresent in theoretical and applied literature, but what this study can add is that from 

a modularity point-of-view, the SLA covers the setup of a future outsourcing operation of 

considerable complexity, even when the size of the outsourcing operation is moderate. 

Designing such an operation up-front is clearly a demanding task, and appropriate 

allocation of means is required. Perhaps a useful way of looking at the process of building 
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SLA’s is not by ‘writing’ them, but by ‘designing’ the SLA and the future collaboration. 

Even then, this study points at a difficult trade-off concerning SLA’s which deals with 

‘detail vs. flexibility’. One strategy is to draft an elaborate SLA striving for completeness 

(which is recommended by many) which provides detail and therefore certainty and 

predictability. Another strategy is to keep the SLA short and depend on trust and 

professionalism. Our study points out that the former can be difficult, complex and 

expensive because of the need to predict the structure and evolution of the large set of 

modular structures involved. However, at the same time, it points at the considerable risk 

of not addressing this in the SLA, which results in uncertainty and unpredictability. An 

interesting instrument, which provides a way to achieving some of the benefits of both, 

would be paying sufficient attention to the procedures for changing the SLA during the 

duration of the IS/IT outsourcing project. 

 Third, risk assessments or audits based on the concept of modularity can be 

considered. As the present study shows the relevance of modularity in the context of IS/IT 

outsourcing, the large and rich variety of design principles on modularity can be used as 

a basis to critically assess the setup or operation of an IS/IT outsourcing project. Examples 

can include how the customer organization is going to assess the modular quality of the 

software delivered by the vendor organization, the use of the substitution operator in 

modular structures to assess impacts of changing human resources in the project, the use 

of the substitution operator on vendor switches or future back-sourcing decisions.  

Considering these design principles during the development of the SLA or during the 

operation of the IS/IT outsourcing project, can result in important insights. 

 

7.4 Future research 

 

 This study has provided indications of the role that modularity plays in IS/IT project 

outsourcing, in a wide range of domains, from organizational to technical, with 

implications on areas such as knowledge management and communications. In order to 

build on these indications and maximize the insights that can be gained from modularity 
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in this context, we call for future research to provide more detail on the role of modularity 

and its potential to address the issues that are currently causing IS/IT outsourcing projects 

to fail. In other words, we call for the addition of modularity aspects as a complement to 

the current management-approaches to IS/IT project outsourcing, providing a 

combination of more management-oriented and more structure-oriented (i.e., 

modularity-oriented) approaches to provide a richer view of factors influencing the 

success of IS/IT outsourcing projects. 

 First, additional cases may be conducted in order to validate the extent to which 

the modularity perspective (and the identified modularity aspects) may help in obtaining 

a better ex-ante understanding of IS/IT outsourcing project risks leading to project failure. 

Extra cases may suggest complementary modularity aspects which may be useful for 

analyzing and anticipating the same or new IS/IT outsourcing risk factors. Moreover, as 

additional cases are analyzed, a clear set of hypotheses can result, proposing modularity 

aspects and requirements as instruments to identify IS/IT outsourcing project risk factors, 

of which the relationship may be tested quantitatively. The confirmation of (several of) 

these hypotheses may provide a sound basis to identify and understand IS/IT outsourcing 

risk factors more confidently.  

 Second, it would be interesting to examine to which extent new technological 

developments such as micro-services and increasing standardization at the technical level 

affect IS/IT outsourcing projects. A more correct modular setting at the technical level 

based on these new developments, could resolve a wide range of issues, including 

integration issues, and offer the possibility of switching technologies or back-sourcing 

more easily. In fact, in a hypothetical ‘perfectly modular world’, IS/IT outsourcing would 

be able to benefit from these crucial enablers to achieve long term success, whereas at 

the moment, these enablers are subject to issues and limitations. Indeed, the prospect 

for the future could be of multi-vendor outsourcing of more fine-grained modules, 

combined with high-paced vendor switching and back-sourcing. Detailed research is 

needed to open up the possibility of modularity enabling this kind of more powerful and 

successful IS/IT project outsourcing setups.   
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 Current trends in the IT-mainstream such as micro-services imply a movement 

towards more fine-grained modular structures as opposed to more coarse-grained 

modular structures which was advocated, for example, in the literature on service-

oriented architectures between 2000 and 2010. In comparison, Normalized Systems 

research advocates systematic use of even considerably more fine-grained modular 

structures in order to achieve evolvability and agility in an ever faster changing world.  

This could offer additional opportunities for future research in the context of IS/IT project 

outsourcing.   

 First, at the technical level, interesting areas for future research on the 

relationship between Normalized Systems and IS/IT project outsourcing include how IS/IT 

outsourcing projects are affected when at the technical level, the code generation-based 

approach advocated in Normalized Systems is used. The systematic use of expanders to 

generate software skeletons, for example, provides a way to have 24/7 overviews of the 

AS IS-situation at the code level. Also, this approach offers control of combinatorial 

effects, which at the integration level could facilitate switching vendor or technologies, or 

even back-sourcing. This can provide enablers for more powerful setups of IS/IT project 

outsourcing than those currently available. 

 Second, as it is likely that the rate of change facing IS/IT outsourcing projects will 

increase, further research is called for on how the definition of interfaces in the context 

of IS/IT project outsourcing can be performed at an adequate pace. A first approach deals 

with how documents and SLA’s in particular can be made more evolvable. Initial research 

results on how Normalized Systems research can be applied to documents in general have 

already been published, but further detail is needed on how these results can be applied 

in an industrial setting. Additionally, as making documents evolvable depends on 

systematic separation of concerns at the level of these documents, it would be interesting 

to study which specific concerns are important in the context of SLA’s. A second approach 

would be to investigate whether the (electronic) document format is still advisable in such 

a context. Perhaps ideas of the agile development of IT systems can be transposed, 

whereas outsourcing setups are (re-)defined in agile ways. However, it needs to be 
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investigated to which extent this is compatible with some of the very fundamental design 

principles of modularity such as illustrated in the example from the Boeing ‘787 

Dreamliner’, where it was observed that modularizing first and then changing afterwards 

caused insurmountable issues. 

 Third, future studies could focus in more detail on aspects such as structure 

degradation in IS/IT outsourcing contracts. Structure degradation, for example, 

complicates the task of obtaining 24/7 a correct representation of the AS IS-situation at 

the software level. Second, it also complicates monitoring quality (of the software) and 

progress (of the IS/IT outsourcing projects). Also, it would be interesting to study what 

structure degradation means in the context of the project communication issues we 

observed in this study. Summarizing, in the context of research on Normalized Systems, 

this study offers opportunities for future research aimed at IT management-topics rather 

than the technical software topics this research stream was initiated in. 

 We conclude by stating that in the face of these ambitious proposals for future 

research, we would like to point out that this study has provided support for the point of 

view that engineering concepts such as modularity can be applied with substantial 

relevance to research domains which are predominantly considered from an IT 

management-perspective. Perhaps the use of the same concept, i.e., modularity, at both 

the technical and management level will provide a common vocabulary and maybe even 

more to achieve better alignment between both levels and contribute to realizing more 

successful IS/IT outsourcing projects in the future. But at the very least, a common 

vocabulary should help in collaboration between researchers at both levels to advance 

the research and practice in IS/IT project outsourcing, to which this is an invitation. It 

would be a contribution to the new and emerging research area focusing on applying 

engineering concepts to the design of enterprises, coined Enterprise Engineering. 
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