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Abstract 

Large, multi-business unit firms are decentralizing their overall corporate structures.  At the 

same time, the structures of their IT organizations are becoming more centralized.  This is 

contrary to current wisdom that the IT organization structure will mimic the structure of the 

corporation, all else being equal.  Because the general business environment is increasingly 

uncertain, the trend in decision rights for the corporation has favored decentralization, yet the IT 

organization has not followed.   

Empirical work in the domain of IT organization structure has focused narrowly on the locus 

of decision rights (centralization/decentralization).  This paper extends the existing literature by 

taking a broader approach to conceptualizing IT organization structure to include the dimensions 

of standardization, formalization, centralization and configuration.  We provide evidence of a 

dramatic change in the IT organization structure toward more standardization, more formalization, 

more centralization, a configuration emphasizing headquarters IT and higher CIO Rank.  We also 

provide an explanation for this unexpected trend by empirically testing the impact of the demand 

for integration on IT organization structure using data representing 186 Fortune 1000 firms over 

the period 1993-2009.  We further provide evidence that suggests that the structure of the IT 

organization moderates the generally harmful influence that the demand for integration has on the 

performance of the firm.    

Understanding this phenomenon is critical to managing the IT organization in the most cost-

effective manner.  Since IT expenditure is a significant portion of overall capital investment for 

most firms, improving the efficiency of the IT operation significantly impacts the bottom line.  

Better understanding of the contextual factors that impact the organization of the IT function 

allows IT managers to modify the organization structure in meaningful ways and to anticipate and 

manage expectations regarding how the context impacts the role that IT plays in the larger firm.  

Additionally, the results of this study are notable for the top management team of large multi-

business unit firms.  The fact that information pervades the modern firm means that the 

appropriate design of the IT organization deeply impacts both the top-line revenue growth and the 

cost-efficiency of the businesses of the firm.   
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Chapter 1 Introduction and Description of the Phenomenon 

 An interesting phenomenon has occurred in the IT organizations of large, multi-business unit 

firms.  The IT organization in general has become more standardized, more formalized, more 

centralized, configured with an increasingly corporate perspective and with a higher CIO Rank 

than in the past.  This shift toward a corporate perspective in the IT organization has occurred at 

the same time as the rest of the firm has become more decentralized to respond to the volatility 

and uncertainty of the environment (Rajan and Wulf 2006; Rajan and Zingales 2001).  Yet, the 

firm’s IT organization structure is expected to mimic the structure of the rest of the corporation, all 

else being equal (Brown and Magill 1998; Sambamurthy and Zmud 1999).  This research 

endeavors to explain this unexpected phenomenon and improve our understanding of the 

contingencies that influence the structure of the IT organization in large firms.           

Understanding IT Organization Structure 

Strategic Importance of the IT Organization Structure 

The focus of this work is on the structure of the information systems and information 

technology (IT) organization in large firms. While the overall organizational structure of the firm is 

an essential aspect of the discussion because it serves as an important contingency related to 

the structure of the IT function (Sambamurthy and Zmud, 1999), our interest is in explaining the 

structure of one functional unit of the firm, the IT organization, how this function’s structure relates 

to the contingencies confronted by the firm, and the performance implications of the structure of 

IT given the contingencies it faces.  Spending on IT has become a significant portion of overall 

capital investment in most firms (Mithas, Tafti, Bardhan and Goh 2011). Both the cost 

effectiveness of investment in IT and the information capabilities that the IT organization provides 

for the rest of the firm impact the bottom line for the corporation and mean that designing an 

effective IT organization is an enterprise imperative.   
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Organization structure is one aspect of the IT strategy of the firm.  The IT strategy of the firm 

includes the position taken by the firm regarding technology scope (or the role that IT plays in the 

firm), systemic competences (the resources and associated capabilities that the firm possesses 

related to IT) and the governance (structural mechanisms required to deploy the IT capabilities) 

(Henderson and Venkatraman 1993, 1999).  Figure 1.1 captures these three aspects of IT 

strategy and positions this research on the structure of the IT organization as a key component of 

IT strategy.  

Figure 1.1  Structure as a Component of IT Strategy 

  

Adapted from Henderson and Venkatraman 1993 

 

Rather than digress into a deep discussion of strategic alignment here, we simply note that 

organizational performance is expected to be best when various elements are aligned in an 

internally consistent way (Venkatraman 1990).  The various components of the IT strategy, 

including the IT organizational structure, should demonstrate strategic fit with the processes, 

infrastructure and skills of the IT function itself (Henderson and Venkatraman 1993) and should 

be aligned with the business strategy of the firm that the IT organization supports (Henderson and 

Venkatraman 1993; Chan, Huff, Barclay and Copeland 1997; Sabherwal and Chan 2001; Banker, 

Pavlou, Hu and Luftman 2011).  This alignment between the IT strategy and business strategy 

occurs through a series of IT governance processes (Weill and Ross 2004) and alignment may 

even be considered as a dynamic process, as opposed to a desired state (Luftman 2003).  We 
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will pursue the performance implications of the alignment between the IT organization structure 

and the business strategy in Chapter 5.      

Anecdotal Observations of IT Structural Change 

 A common theme that we have noted in our observations of large multi-business unit firms 

over the past five years is that decisions regarding the design and implementation of software 

applications and their associated business processes are increasingly being made from a 

corporate perspective.  Whereas firms once supported customized and localized applications for 

each of their subunits, it appears that more and more firms are selecting a common approach 

across the enterprise to their applications and the business processes they support.  We have 

also noted an increasingly influential role for the IT organization in the overall operations of the 

firm.  The expectation of the IT function today in many firms is that it not only supports the 

information technology needs of the enterprise in an efficient manner, but it also contributes 

significantly to the development of the firm’s strategic, top-line financial objectives.   

To illustrate the above points, two companies that are centralizing aspects of their IT 

organization that have in the past been quite decentralized are described below.  These firms are 

centralizing their IT organizations, but are not modifying their relatively decentralized corporate 

organizations.  The cases anecdotally suggest that there may be an important change afoot 

regarding the structure of the IT organization that merits further attention and explanation. 

International Food and Agricultural Conglomerate 

 In one firm, a $100+ billion conglomerate composed of more than 50 highly autonomous 

business units, the IT organization acted as a basic support function into the early 2000s.  A 

divisional CIO in each business worked to align the activities of the division-level IT function with 

the specific needs of the business that the IT organization supported.  Applications, data, 

business processes, and even much of the infrastructure were unique to each business unit.  

There was little concern for how IT might be deployed across the enterprise and how information 

sharing across units might benefit the overall corporation.  IT investment decisions were made 
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almost entirely in the autonomous business units, not at the corporate level.  In 2006, the firm 

identified common needs or synergies across small groups of five to eight business units in the 

firm.  Such groups of businesses approved, planned and implemented IT projects which 

addressed common needs of the combined businesses (e.g., a common enterprise resource 

planning, or ERP, platform).  Decisions were not made at the corporate level, but rather among 

committees linking the IT organizations of small groups of business units.  Just a few years later, 

the firm is now undertaking a major transformation initiative to implement common business 

processes across the entire firm, while maintaining the local autonomy in the business operations 

that is a trademark of the firm.  A senior operating executive and the CIO are viewed as key 

players in this business transformation and are charged with sponsoring and driving this change 

initiative.  A single instance ERP system is an important component of this organizational 

transformation, but the transformation is much more about consistent business processes, 

leveraging economies of scale, and knowledge sharing across the business operations of the 

firm.  This is a dramatic shift from a highly decentralized IT organization structure that mimicked 

the corporate structure to a much more centralized IT structure that now diverges from the 

corporate structure. 

National Health Care Provider 

 Another example of this type of significant change in the IT organization structure is in a 

national health care organization.  This well-respected health care provider is organized 

geographically by its major clinic locations.  Its IT function has undergone a two-step 

organizational change in the past five years.  Originally, the IT organization had three managers 

each responsible for both infrastructure and applications in his/her own geographic area.  The 

first step was to combine responsibility for infrastructure across the geographic locations under a 

new corporate level director position.  The second step is the more surprising move.  

Responsibility for all corporate business applications was brought under a single director across 

all geographies.  The health care organization itself remained autonomous by geography with 
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separate clinical (i.e. business) leadership in each location; however, the IT organization was 

centralized to drive “clinical convergence,” the consistent delivery of quality care across the firm 

utilizing best practices.  Figure 1.2 represents the IT organization chart at National Health Care 

Provider before and after the major organizational redesign that occurred in 2009.  The 

transformation in the organization chart indicates a shift from a decentralized approach (localized 

to the specific geographical requirements of each of the major corporate business locations) for 

both infrastructure and applications to a centralized approach for infrastructure and applications in 

which the director positions are specialized by functional capability rather than business line.      

 As with the first example, this example shows how the structure of IT has become more 

centralized while the rest of the firm structure remains decentralized.  Both examples suggest that 

a more centralized IT structure is used to orchestrate consistent business processes while the 

business operations remain customized and locally differentiated.  As mentioned earlier, this 

divergence of the IT organization structure from the corporate structure is unexpected according 

to the existing theory that predicts similar corporate and IT structures for a given firm (Brown and 

Magill 1998; Sambamurthy and Zmud 1999).     
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Figure 1.2  Changing the IT Organizational Chart at National Health Care Provider 

 

 

Having presented some of the anecdotal evidence of this change in the IT organization 

structure, in the next section, the empirical evidence of this change is illustrated.  

Empirical Observations of IT Organization Structure Change 

Recent empirical research indicates that the locus of IT decision making in a majority of firms 

is centralized not only in expected areas such as managing IT operations and technology assets, 

but also in the areas of  improving and changing business processes, with CIOs also forecasting 

additional centralization to come (Adams, Larson, and Xia, 2007).  Despite the fact that a hybrid 

or federal approach (Brown 1997), one in which IT decision making is centralized regarding 

infrastructure to maximize cost efficiency and decentralized for business applications to improve 
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local fit, is expected to be most prevalent due to its appeal as the best of both worlds (Luftman 

2007), a majority of firms utilize a centralized approach in practice (Luftman and Ben-Zvi 2010). 

As noted above, existing theory suggests that the structure of the IT function mimics that of the 

corporation (Sambamurthy and Zmud, 1999).  When the economic environment becomes more 

volatile and uncertain, there is a tendency to push the broader organization’s decision making to 

be decentralized to the interface with the business environment (Peccei and Rosenthal 2001; 

Prahalad and Krishnan 2008; Rajan and Wulf 2006; Rajan and Zingales 2001), so decisions 

regarding IT would be expected to be decentralized as well.  While centralization in IT is often 

observed in the area of infrastructure to achieve efficiency (Brown and Magill, 1994), it is 

generally unexpected in the areas of applications and business processes, especially among 

firms that depend on local autonomy and differentiation of their business units for competitive 

success. 

We have accumulated considerable evidence of the dramatic change in the IT organization 

structure in recent years.  Data presented in this section is reported from measures that are 

described in detail in Chapter 6, Sample and Methodology.   
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IT Standardization 

The first dimension of IT organization structure presented here is the level of IT 

Standardization, or the extent to which a corporation uses a single manufacturer/vendor’s 

product as opposed to a wide variety of different manufacturers/vendors for key platforms 

(servers) and applications (ERP systems).  We count the number of unique server manufacturers 

and add the number of unique ERP vendors in use in the firm as reported by Harte Hanks Market 

Intelligence CI.  The ultimate level of IT Standardization for a firm occurs at a count of 2 (one 

server manufacturer and one ERP vendor in use across the entire firm).  Hence, a lower count is 

indicative of greater standardization.  IT Standardization indicates that fewer distinct 

manufacturers and vendors are used by the firm in a given year.  Figure 1.3 shows that the 

average level of standardization has increased consistently over the period 2001 to 2009, 

indicating that firms are consolidating on fewer platforms and applications across the enterprise 

than in the past.  For improved intuition, the value of the standardization is shown on the y-axis in 

decreasing order such that higher levels of standardization are at the top of the figure. 

Figure 1.3  Standardization of Servers and ERP Systems 2001-2009 
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The relationship between IT Standardization and time is reflected in Table 1.1 as well.  This 

regression analysis provides statistical evidence of the relationship depicted in Figure 1.3.  It 

further indicates that IT Standardization has increased significantly from 2001 to 2009.  The effect 

in our sample of 591 Fortune 1000 companies suggests that firms are gradually moving toward 

more standardization of IT platforms and applications.  For each year, the average count of the 

number of different platform manufacturers and ERP vendors in the sample decreased by 0.044 

units (β = -0.044, se = 0.004, z = -10.2, p < 0.001).  This decrease in the number of different 

platforms and ERP vendors reflects significantly greater standardization in IT. 

Table 1.1  Trend in IT Standardization 2001-2009 
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IT Formalization 

 Next, the level of IT Formalization in the IT organization is considered.  IT Formalization is 

the extent to which written rules and procedures (Pugh, Hickson, Hinings and Turner 1968) are 

used in the operation of the IT organization.  IT Formalization is measured as the usage of 

specific process frameworks, quality models and standards (i.e., Balanced Scorecard, CMM-

Software, Six Sigma and ISO 9000).  Data is only available for the period from 2004 to 2006 

hampering our ability to fully understand the trend in this dimension.  Given this limitation, we still 

find evidence that the level of formalization, or the usage of the process frameworks, quality 

models, and standards of Balanced Scorecard, CMM Software, Six Sigma and ISO 9000, has 

increased from less than 50% of the firms to approximately 57% from 2004 to 2006 as shown in 

Figure 1.4.  

Figure 1.4  Formalization of IT Processes 2004-2006 
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The trend shown in the graph regarding IT Formalization is further substantiated in Table 1.2.  

An ordered probit regression analysis of IT Formalization as a function of time indicates that the 

formalization of IT has increased significantly in the three years for which data is available.  The 

increase in usage of quality/process frameworks in our sample amounted to approximately 3.5% 

per year.  This is a statistically significant result as detailed in Table 1.2.   

Table 1.2  Trend in IT Formalization 2004-2006 
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IT Centralization 

IT Centralization is the extent to which decisions regarding the implementation and use of 

information technology and systems are made by employees in the corporate headquarters as 

opposed to the business units of the firm.  We measure IT Centralization by a commonly used 

way to observe the structure of the IT organization: the location of decision making authority 

regarding IT purchases of PCs, network equipment and servers (e.g., Xue, Ray, and Gu 2011).  

We find evidence that decision making authority regarding purchases of PCs, servers and 

networks is being made increasingly in the corporate center (centralized) rather than locally in the 

business units over the period from 2001 to 2009.  Interestingly, this trend runs counter to the 

structure of the corporation as a whole.  The corporate structure became more decentralized 

during this same time frame.  This is an important finding given the existing expectation that the 

IT organizational structure generally mirrors the structure of the corporation (Brown and Magill 

1994; Sambamurthy and Zmud 1999).  Figure 1.5 shows the increasingly centralized IT decision 

making and the contrastingly decentralizing corporate structure for the period 2001 to 2009.     

Figure 1.5  IT Centralization and Corporate Structure  2001-2009 
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A regression analysis suggests that the trend in IT Centralization of IT decision making is 

also increasing over the time period depicted above.   A probit regression suggests that the trend 

toward more centralized purchasing decisions in IT is statistically significant over the time period 

from 2001 through 2009, as shown in Table 1.3.     

Table 1.3  Trend in IT Centralization 2001-2009 
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IT Configuration 

 IT Configuration is the “shape of the role structure” (Pugh, Hickson, Hinings and Turner 

1968: 78) of the IT organization of the firm.   IT Configuration is multi-dimensional in nature and 

essentially reflects the organization chart of the IT organization.  As a complement to the 

construct of IT Centralization, we use the configuration of IT employees in the corporate 

headquarters organization relative to the percentage of IT employees in the business units to 

measure IT Configuration (Organizational).  This configuration measure also moved toward the 

corporate center in the period from 2001-2009 in our sample indicating that a larger portion of IT 

employees work in the corporate headquarters than in the business units and that the relative 

centrality has increased.  Figure 1.6 shows this increasingly centralized IT Configuration over the 

period.       

 
Figure 1.6  Configuration of IT Employees in HQ vs. Divisions  2001-2009 
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The change in IT Configuration towards more IT employees residing in the headquarters 

organization was tested for statistical significance using ordinary least squares regression.  The 

finding as shown in Table 1.4 is that the change is significant over time.  The magnitude of the 

change is a shift of 0.22% per year more IT employees in headquarters relative to IT employees 

in the divisions.    

Table 1.4  Trend in Configuration of IT Employees 2001-2009 
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CIO Rank 

 Lastly, we use a measure of the rank of the top IT executive (which we call CIO Rank) to 

observe structural change in the IT organization.  The CIO Rank reflects the relative position 

according to compensation, influence and authority of the top most IT executive in the firm.  We 

observe IT executives when they are in the top ten executives in the firm and assume a rank of 

11 if not.  This is a conservative measure and will underestimate the actual change in rank of the 

CIO as a result of the truncation at 11.  We find that the CIO Rank increased noticeably over the 

period from 1993 to 2009 as shown in Figure 1.7.  This measure of IT organization structure 

reflects at least two dimensions of organization structure: configuration and centralization and is 

further confirmation of a significant change in the overall IT structure. 

 

Figure 1.7  CIO Rank  1993-2009 
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The trend depicted above in CIO Rank is further substantiated by the regression analysis 

reported in Table 1.5.  The change in CIO Rank over time is significant and suggests that the 

rank of the CIO has increased by an average of 0.292 positions per year over the period from 

1993 to 2009. 

Table 1.5  Trend in CIO Rank 1993-2009 

 

Together, the combination of empirical evidence and our anecdotal observations of a 

dramatic organizational change in IT suggest that we sharpen our understanding of what 

determines the appropriate structure for the IT organization.  Knowledge of influential 

contingencies and their effects is important to the top management of large firms as they attempt 

to design organizations that are optimal for the unique contingencies faced by each firm.  It is also 

relevant information for the CIO and other leaders of the IT organization as well as general 

managers to better understand the contingencies that may influence the overall expectations of 

the IT organization in the firm.   

Research Questions 

As described, our observations and a growing body of empirical evidence suggests that the 

IT organization structure is taking an increasingly corporate perspective over the period from 

1993-2009.  This change is manifested in more standardization in IT platforms and applications, 

more formalization regarding the IT business processes, more centralization of decision making 

regarding IT, relatively more IT employees positioned in headquarters than in the business units 

and a higher rank of the top IT executive in the firm.  At the same time, corporations are 
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decentralizing their overall corporate structures.  This divergence between the IT organization 

structure and the corporate structure is surprising, given that existing theory suggests that the IT 

structure mimics the corporate structure, all else being equal (Brown and Magill 1998; 

Sambamurthy and Zmud 1999).   

Based on the trend highlighted above in favor of more standardization, formalization, 

centralization and headquarters orientation in the IT organization, and the importance of a link 

between the IT organization structure and the performance of the firm, two research foci are 

proposed that form the foundation for this study.  First, a full understanding of this trend in IT 

organization structure is important to ensure that the phenomenon is in line with our observations.  

To date, research on IT organization structure has been largely limited to the locus of decision 

rights.  We have broadened the description of structure to include several dimensions to improve 

on the limited, one dimensional view of IT organization structure that has been used in empirical 

research in this area.    Second, a clear understanding of this trend supports expanded theoretical 

development in the domain of IT organization structure.  As a result, our first research question is 

What is the recent trend in IT organization structure in large multi-business unit firms? 

Simply describing the trend more comprehensively is important for researchers in that it will 

encourage new theory regarding IT organization structure that is applicable to the current context.  

This description is also important to managers in order to recognize the implications of how 

specific factors of the environment they face impact their organization and the role that IT plays in 

the firm.  Proposing a broadened view of the organization structure is an important part of 

responding to this research question.   

Once the trend is well-documented, it is then important to be able to explain why such a trend 

occurs.  Given that the trend runs counter to current thinking, an explanation means that new 

knowledge may be generated that furthers our understanding of the contingencies that impact IT 

organization structure.  For managers in the firm, understanding what design choices may be 

most prevalent (and especially most appropriate) for the given context can impact the bottom-line 

and top-line performance of the firm.    
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We use two theoretical perspectives, contingency theory (e.g., Thompson, 1967; Galbraith, 

1973, 1974, 1977; Tushman and Nadler, 1978) and coordination theory (e.g., Malone and 

Crowston, 1990; Brown, 1999; Lawrence and Lorsch, 1967; Mintzberg, 1979; Hart and Moore, 

2005), to build on prior work considering the antecedents of IT structure (Brown and Magill, 1994; 

Sambamurthy and Zmud, 1999) and identify and develop a key factor that is expected to 

influence the structure of the IT organization – the demand for integration. 

Thus, the theoretical development and empirical analysis that follows is geared toward 

addressing a second research question of interest: What is the impact of the demand for 

integration of the enterprise on the organization structure of the information systems and 

technology (IT) function in large, multi-business unit firms? 

A Theory Relating the Demand for Integration and IT Organization Structure 

 The theory described here suggests that the demands of the overall enterprise impact the 

structural characteristics of the IT organization.  Specifically, the demand for integration of the 

various subunits of the firm causes the structure of the IT organization to be modified to address 

the information processing and integration requirements of the rest of the firm.  The theory 

emanates from our observations of large, multi-business unit corporations and how they have 

modified the structure of their IT organizations to address specific types of demand for integration 

in their firms.  The research has important implications as it sheds light on how the IT 

organization may act as an enterprise-wide performance lever, identifies contingency factors that 

impact the expectations of the CIO and the IT organization in a given company and provides a 

refreshed view of some of the contingencies affecting the governance and structure of the IT 

organization. 

Dissertation Structure 

The dissertation is organized as follows:  Chapter 2 presents some of the existing related 

knowledge regarding contingency theory in organizations, the relevance of coordination to 
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organization structure, general principles of organization structure and specific theory regarding 

the contingencies affecting the structure of the IT organization.  Chapter 3 presents a theoretical 

basis for the notion that the demand for integration in the multi-business firm impacts the 

structure of the IT organization.  Chapter 4 presents a framework for defining the focal construct 

in this research – the demand for integration.  Chapter 5 develops an empirical model relating the 

demand for integration to the IT organization structure.  Chapter 6 details the research design, 

highlighting the sample, data and methodologies used in this study.  Chapter 7 reveals the results 

of this empirical test of the proposed theory.  Chapter 8 investigates whether or not the IT 

organization structure may moderate the relationship between the demand for integration and the 

performance of the firm.  Discussion and limitations are presented in Chapter 9, while Chapter 10 

proposes future research.   

In the next chapter, we begin to address the question of what is driving the trend in IT 

structure that we have observed by building on the existent literature in this area to develop a 

theoretical explanation of this phenomenon. 
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Chapter 2 Contingency and Coordination Theories – Application 
to the IT Organization 

In this chapter, the relevant literature in three key areas is described as a basis for the theory 

development that follows in Chapter 3.  Two key overarching organizational perspectives, 

contingency theory and coordination theory, are addressed.  These two perspectives have been 

used extensively in a third body of literature which addresses the specific context of the IT 

organization structure of the large, multi-business unit firm. 

Contingency Theory 

Contingency theory in organizations suggests that the performance of an organization is 

dependent on the fit between the environment faced by the organization and the organization’s 

structure (Drazin and Van de Ven 1985; Van de Ven, Leung, Bechara and Sun 2011).  

Contingency theory emerged as the preeminent theory for organization design beginning in the 

1960s (Burns and Stalker 1961; Lawrence and Lorsch 1967; Thompson 1967 Woodward 1965) 

and into the 1980s; but little work has followed since (Van de Ven, Leung, Bechara and Sun 

2011).  We leverage contingency theory in the context of one subunit of the firm, the IT 

organization, rather than at the level of the organization as a whole.   

Contingency theory is distinct from prior theories of organization in that there is not a single 

organizational structure that works best for each firm.  Instead, organization structures are 

expected to differ by the unique context of the organization.  This context, including uncertainty, 

size, strategy and environment, determines the organization structure that is most appropriate for 

the firm (Donaldson 2001).  Higher levels of uncertainty are expected to be accompanied by more 

organic structures geared toward responsiveness and flexibility (i.e. less formalization, 

standardization and centralization).  On the other hand, organizations that perform relatively 

routine tasks benefit from the efficiency advantage of mechanistic organization structure (Burns 

and Stalker 1961; Gerwin 1979).  With respect to size, bureaucratic structure (more formalization, 
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more standardization and more centralization) generally increases in larger organizations to 

better control or coordinate (Child 1975; Miller 1987) the differentiated subunits in organization 

structure created as a result of size (Blau and Schoenherr 1971).  Strategy is also part of the 

context that determines structure.  “Structure has been designed for integrating the enterprise's 

existing resources to current demand; strategy has been the plan for the allocation of resources 

to anticipated demand" (Chandler 1962: 383).  So, structure lags strategy or is designed as a 

response to strategy.  Structural change is a direct response to a misfit between the existing 

structure and strategy in the current environment faced by the organization (Donaldson 1987).  

The growth mode of the firm (whether growth is achieved internally or by acquisition) is 

particularly important in determining organization structure.  While acquisition diversifiers have 

the most at stake in retaining high autonomy in their previously separate subunits, there is also 

significant pressure to integrate the businesses to achieve synergies following mergers and 

acquisitions (Pitts 1976).  The link between strategy and structure is also apparent in much of the 

contemporary research regarding structure of the IT organization and its alignment to business 

strategy (e.g.. Henderson and Venkatraman 1993; Sambamurthy and Zmud 1999; Banker, Hu, 

Pavlou and Luftman 2011).   

Contingency theory fundamentally suggests that the organization structure is a response to 

the challenges presented by the environment faced by the firm.  The organization will adjust its 

structure in order to gain competitive advantage over competitors in its environment (Hinings, 

Hickson, Pennings and Schneck 1974).  In the context of IT, the challenges of the firm’s 

environment, specifically the dynamism, munificence and complexity, affect the IT organization 

structure (Xue, Ray and Gu 2011).  

Organizations generally respond to the conflicting requirements for differentiation and 

integration created by the context of the organization (Lawrence and Lorsch 1967).  The 

appropriate organization design depends on the environmental uncertainty faced by the 

organization.  Greater uncertainty requires additional information processing by the organization 

and thus organization structures that efficiently provide the needed information (Galbraith 1974).  
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The importance of matching the information processing capabilities with the information 

processing requirements of the organization means that more complex coordination and control 

mechanisms are required in order for the organization to deal with the greater information 

processing requirements of a complex environment (Tushman and Nadler 1978).  One of the key 

design issues reflected in contingency theory is the level of interdependence among entities of 

the organization.  High levels of interdependence among the entities of the organization will 

create demand for integration in order to create mutual, cooperative action toward the success of 

the organization as a whole (Thompson 1967).   

For more comprehensive reviews on contingency theory, see Donaldson (2001) and Child 

(2005).  Our point here is to give a very high level overview of contingency theory and later apply 

contingency theory in the context of the IT organization.  

Based on the relationship between interdependence and organization structure identified 

above, the foundational work on the topic of interdependence is considered next. 

Interdependence 

Thompson suggests that there are three types of interdependence that affect the appropriate 

structural response to the demands of the environment: pooled, sequential and reciprocal 

(Thompson 1967).  Thompson points out that the types build on each other – the highest level of 

interdependence will co-exist with all less extreme levels of interdependence in a Guttman-type 

scale.  Pooled interdependence is the lowest form of interdependence and occurs between 

entities that belong to the same organization.  There are two reasons that individuals experience 

pooled interdependence, one is because there may be common objectives/incentives for the 

overall performance of the organization.  The second is the fact that individuals may “compete” 

for the limited resources available to the organization.  Sequential interdependence exists when a 

task of one entity or individual in the organization utilizes the output of another entity or individual.  

Reciprocal interdependence exists when the output of one entity is utilized as the input for 

another entity and vice versa.  This implies that the work of both entities is dependent on the 
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successful completion of work by the other.  More complex organizations are those where all 

types of interdependence are apparent (Thompson 1967).  See Figure 2.1 for a depiction of the 

relationship between coordination requirements and interdependence. 

  

Figure 2.1  Interdependence and Coordination Requirements  

 

Thompson’s three levels of interdependence are increasingly costly to manage as the cost of 

coordination increases from pooled to sequential to reciprocal.  Interdependence further 

increases uncertainty as any action by one entity of the organization may require adaptation by 

another subunit of the organization (Daft and Lengel 1986).  Van de Ven, Delbecq and Koenig 

(1976) suggest the addition of a fourth level to the Thompson hierarchy called team 

interdependence.  Team interdependence occurs when a group of actors works jointly and 

simultaneously toward a common goal.  There is no real exchange that defines the 

interdependence, but a coupling of action.  Team interdependence adds the notion of simultaneity 

of action to the Thompson levels.  This is a helpful addition to the hierarchy, but what about the 

interdependence between actors, who at first glance appear to be unrelated, and yet work 

together in a coordinated system of actors?  We suggest that the levels of interdependence be 

extended to address the extreme level of interdependence that occurs today in an increasingly 
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interconnected society.  Dependencies may exist in higher-order relationships in a high velocity 

environment that demands real time adjustments by all the actors involved.  The theory regarding 

interdependence in its present state considers the interdependence in a dyadic relationship and is 

not completely satisfying when considering the complex and dynamic web of interconnectedness 

observed today.  For this reason, we suggest an extension to the existing levels to include 

network interdependence.  A network is a “structure of interdependence involving multiple 

organizations or parts thereof, where one unit is not merely the formal subordinate of the others in 

some larger hierarchical arrangement” (O’Toole, 1997: 45).  Table 2.1 summarizes the levels of 

task interdependence, incorporating Thompson’s original conception, the subsequent addition of 

team interdependence and our proposed extension to include network interdependence.   

Table 2.1  Levels of Interdependence 

Level Description Example Source 
Pooled Parties are linked by the sheer 

fact that they are part of a 
common organization. 

All employees in a company 
experience pooled 
interdependence as they all 
depend on the success of the 
organization for continued 
employment. 

Thompson 1967 

Sequential Parties are linked by the 
output because the output of 
one becomes the input for the 
next. 

 

An automobile component 
produced by one subunit that is 
used by another subunit in the 
production of a finished vehicle 
(value chain). 

Thompson 1967 

Reciprocal One party generates output 
that is input for the other 
party’s task and vice versa. 

A retailer like Target depends on 
a supplier to manage inventory 
levels of product, while the 
supplier depends on Target for 
sales forecasts. 

Thompson 1967 

Team “Work is acted upon jointly 
and  simultaneously” with no 
time lapse in the flow of work. 

Sports team playing a game, 
think tanks. 

Van de Ven, Delbecq, 
Koenig 1976 

Network More intense interdependence 
occurs between subunits that 
are proximate in the network, 
but dependence may occur in 
second-, third- or higher-order 
connectivity between subunits.  

Firms depend on a series of 
inter-organizational relationships 
with product suppliers, 
transportation companies and 
customers, each with its own 
series of dependencies, and 
who may not share common 
goals.  

O’ Toole 1997;  
Network 
interdependence as a 
fifth level is introduced 
in this work. 
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  One reason for extending the concept of interdependence to include today’s higher levels is 

that interdependence and information processing are closely linked.  Rapid transmission of 

massive amounts of information as well as the ability to connect quickly with other individuals 

defines our level of interdependence today.  Interdependence among the subunits of the firm will 

raise the expectation for information processing among the interdependent units (Sherman and 

Keller 2010).  Therefore, in the next section, the information processing perspective (Galbraith 

1973, 1974, 1977; Keller 1994; Tushman, 1979; Tushman and Nadler 1978) is presented. 

Information Processing 

Understanding the information processing perspective is crucial to any discussion of the 

organization structure and organizational performance because different organization structures 

provide varying information processing capabilities (DeCanio and Watkins 1998). More 

importantly, the information processing perspective suggests that the IT organization will be 

differentially impacted by a volatile and uncertain environment because of its unique role in 

providing information processing capabilities for the rest of the firm.  The basic premise of the 

information processing perspective is that greater uncertainty in the task means that more 

information must be processed by the organization in order to achieve the same level of 

performance (Galbraith 1974; Tushman and Nadler 1978).  A volatile and uncertain environment 

is expected to increase the information processing demands on firms (Daft and Lengel 1986).  As 

a result, firms experiencing a volatile and uncertain environment will seek to increase their 

information processing capabilities as a response.  While the direct structural impact on the IT 

organization is not considered as part of this perspective, firms in general are expected to 

structure their organizations such that information processing requirements are curtailed 

(Fredrickson and Iaquinto 1989).  The key takeaway is that the organization will adopt information 

processing capabilities (in the form of specific resource capabilities and the appropriate 

coordination structures) to address information processing requirements.  In this respect, the IT 

organization is a natural part of the firm that may be drawn upon to provide information 
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processing capabilities and structure itself to provide such coordination structures.  The 

expectation is that the IT organization will be affected by increased environmental uncertainty as 

it attempts to most efficiently deliver the information processing capabilities for the firm.     

Multiple Contingencies 

One important facet of organizational design is that there is not a single general principle that 

applies in all contexts.  Each firm faces a unique set of contingencies and the most appropriate 

organizational design is therefore unique to the task and the environment faced by each firm.  

The organization structure will respond to a diverse set of contingencies and, as a result, fit is not 

a perfect match between a contingency factor and the design, but a tradeoff among multiple 

contingencies (Gresov 1989).  Overall assessment of the organization design includes many 

factors related to the context of the organization, including the history of the organization, the 

types of products and markets served, uncertainty of the environment, complexity of the 

environment, availability of resources, regulation and customer demand (Van de Ven and Ferry 

1980).  So, a single factor by itself is not adequate to determine the most appropriate 

organizational design.  Ultimately, understanding what factors are important drivers of IT 

organization structure and how those factors interact is useful for research and practice alike. It is 

also important to recognize that each factor influences the IT organization structure differently 

depending on the unique environment of each firm.  Factors may reinforce, conflict or dominate 

each other depending context of the firm (Sambamurthy and Zmud 1999).   

Organizational scholars have also suggested that the organization structure of a firm is the 

result of a co-evolution of strategic actions, internal institutions and forces of change in the 

environment (Lewin, Long and Carroll 1999).  Forces of change include multiple factors such as 

new communication capabilities, globalization, the level of competition, demographic shifts, and 

social movements (Lewin, Long and Carroll 1999).  While this type of work takes an evolutionary 

perspective as opposed to a fit perspective to organization structure, there is clear agreement on 

the notion that the organization structure reflects multiple contingencies of the organization’s 
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environment.  In addition to the fact that multiple contingencies are expected to impact 

organizational structure, the unique nature of those contingencies is expected to create 

differential impacts on the organization structure.  For example, contingencies of the environment 

are generally more complex because they are more difficult to manage or control than similar 

internal contingencies (Tung 1979). 

In Chapter 3, the specific contingencies that have been related to the design of the IT 

organization will be considered.  A new contingency, the demand for integration, is detailed in 

Chapter 4 and serves as the basis for this research project.  In the next section, we move from 

contingency theory to coordination theory to better understand the key aspect of an organization, 

the achievement of coordination.  In addition to its obvious role in meeting the information 

processing needs of the firm through technology and systems, we believe that the IT group plays 

the role of coordinating mechanism for the firm.  As a result, we consider the relevance of 

coordination theory to this research on the structure of the IT organization 

Coordination Theory 

Contingency theorists recognize that achieving coordination is a primary objective of 

organizations (e.g., Lawrence and Lorsch 1967; Thompson 1967; Van de Ven, Delbeqc and 

Koenig 1976).  Malone led a significant effort to understand coordination and especially how 

coordination interacts with and is changed by the introduction of improved communication via 

information technology (Crowston, Malone and Lin 1987; Malone, Yates and Benjamin 1987; 

Malone 1987; Malone 1988; Malone and Smith 1988; Malone and Crowston 1990; Malone and 

Crowston 1994).  A key learning from this stream of research and other coordination research is 

that systems that reduce the cost of communication will promote new organization designs 

(DeSanctis and Jackson 1992).  Cheaper and widespread communication as a result of 

information systems means that coordination is more efficient.  Managers may shift from being 

messengers to instead formulating policy or specializing in the needs of their own localized 

organizations (Crowston, Malone, Lin 1987).  New information technologies allow closer 
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integration of adjacent processes.  The basic argument is that improved communication 

mechanisms enable closer coordination within the hierarchy of the firm (Malone, Yates, Benjamin 

1987) because more information may be transferred between organizational entities for little or no 

cost.  This body of work recognizes the importance of both the flow of information among the 

entities of the firm and the effectiveness of the decision function given the information that is 

known to the decision maker (Malone 1987).  This description of the cost to create the flow of 

information is an explicit recognition that there are costs of coordination that impact the overall 

economic viability of any given organization structure and that the presence of technology in the 

organization may reduce those costs of coordination (Malone and Smith 1988). 

One of the important outcomes of this interdisciplinary work in coordination was to provide a 

discussion of what is meant by coordination.  In the next section, we explore various definitions 

and provide clarity on what is meant by coordination (or integration) in this research.  

Defining Integration 

Coordination, the process of interaction that integrates a collective set of interdependent 

tasks, is the central purpose of organizations (Okyuysen and Bechky 2009).  For the purpose of 

this research, the terms integration and coordination are used interchangeably as the two terms 

are commonly treated in the literature.  Definitions of coordination are frequently given in terms of 

integration and vice versa.  For example, Faraj and Xiao (2006) define coordination as “the 

integration of organizational work under conditions of task interdependence and uncertainty” (p. 

1156).  Integration (coordination) is defined as bringing or “linking together different parts of the 

organization to accomplish a set of tasks” (Van de Ven, Delbecq, and Koenig, 1976: 322).  

Although communication is an important aspect of integration, integration is more than simply 

sharing information.  Integration is the “harmonious adjustment of individual work efforts towards 

the accomplishment of a larger goal” (Singh 1992).  Integration consists of the “activities required 

to maintain consistency within a work product or to manage dependencies within the workflow” 

(Curtis 1989).  Integration is "the additional information processing performed when multiple, 
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connected actors pursue goals that a single actor pursuing the same goals would not perform" 

(Malone 1988: 5).  Simply put, integration is “the act of working together” [Malone and Crowston 

1991]. 

 Integration or coordination is also much more than a technical definition of integration, e.g., 

the use of common data definitions across the firm (Goodhue, Wybo and Kirsch 1992).  

Integration occurs when multiple subunits act in a concerted fashion to achieve a common task.  

In this work, the primary consideration is in managing interdependence across the management 

hierarchy among subunits, also called horizontal coordination (DeSanctis and Jackson, 1994).  

Integration is the project-level action that contributes to the organization’s overall market 

performance (Mishra and Shah 2009).   

 The next section delves into various coordinating mechanisms that may be used in an 

organization to achieve such integration. 

Coordinating Mechanisms 

A coordinating mechanism is an organizational tool used to integrate different units of an 

organization (Clemmons and Simon 2001).  Mintzberg suggested five coordinating mechanisms 

to describe various means that organizations use to create integration (1979).  Mutual adjustment 

is the informal discussion among people doing the work in the organization.  While the most 

expensive means of coordination, it is also most suitable for complex situations in which there is 

high interdependence among entities of the organization.  Direct supervison is a coordination 

mechanism where one person takes responsibility for the work of his/her subordinates.  The 

remaining three coordination mechanisms all rely on standardization.  Standardization of work 

processes is the pre-programming of the content of the work itself, or the specification of the 

process.  Standardization of outputs is the specification of the outcome to be achieved as a result 

of the work.   Standardization of inputs is the specification of what consistent set of skills and 

knowledge are required to perform the work (Mintzberg 1979).          
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Coordinating mechanisms have also been classified in terms of the level of involvement of 

people within the organization in the mechanism.  Increasingly interdependent scenarios require 

increasing the coordination mode from impersonal (such as standardization via information 

systems), to personal (individual communication or liaison positions), to group (steering 

committees with members across organizational subunits) (Van de Ven, Delbecq and Koeing 

1976). 

In a similar vein, modes of integration have also been categorized as: standardized (and 

electronic) processes, via the organization hierarchy, direct contact such as face-to-face 

meetings, phone calls and e-mail, liaisons, cross-functional teams and matrix structures 

(Sherman and Keller 2010).  Modes of integration may be combined to provide additional 

coordination capability for the firm (Owen-Smith and Powell 2004). 

A coordinating mechanism may also include the shared values of the members of the 

organization, or the culture of the firm.  Shared values may change the nature of relationships 

among the various organizational members from competitive to cooperative and contribute to the 

level of productive collaboration (Tjosvold and Tsao 1989; Mintzberg 1989).    

Based on the general notion of a coordinating mechanism, one type of coordinating 

mechanism, an integrative device, is described in the next section. 

The Conceptualization of an Integrative Device 

An integrative device is an organizational attribute (individual, team or department) that 

enables the integration between differentiated subsystems of the organization outside the 

traditional hierarchy (Lawrence and Lorsch 1967).  Integrative devices may exist as formal 

entities in the organization such as coordinating departments, cross-functional committees/teams, 

task forces or liason positions (Lawrence and Lorsch 1967), or as informal devices such as highly 

connected individuals with a bridging role between subunits of the organization, collocation of 

individuals or specific events including people from across subunits (Brown 1997).  So, an 

integrative device may be a subunit of the organization that communicates laterally among other 
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subunits of the organization to achieve integration of the subunits.  For example, the marketing 

organization may serve as an integrative device by driving the consistent use of a brand across 

the firm.  While the IT organization was certainly not envisioned in the early literature as an 

integrative device (such a function was in its infancy or did not exist in many firms until sometime 

later), we believe that in many firms IT now serves as an integrative device for the firm.  The 

impact of this role on the structure of the IT organization is discussed in Chapter 3. 

One common instantiation of an integrative device is the matrix organization in which 

organizational subunits report into dual lines of authority, commonly a functional and market 

hierarchy, or cross-functional structure (Ford and Randolph 1992).  A matrix organization works 

as an integrative device by connecting otherwise separate organizational subunits. 

A parallel perspective to the notion of integrative device is a network conception of the idea in 

the form of “structural holes” (Burt 1992, Burt 1997; Burt 2001, Burt 2004).  A structural hole is an 

individual that connects one subunit of the organization with another subunit where the subunits 

are not otherwise connected.  Structural holes are filled by individuals that serve as liaisons 

between unconnected groups. Individuals who fill structural holes benefit from a performance 

advantage.  This advantage manifests itself in the form of a vision advantage, the ability to see 

what others cannot see, greater access to diverse information because of the heterogeneity of 

the groups that the person bridges and a translation advantage because the person understands 

the language and perspective of the groups (Burt 2004).           

In the next section, we build on the definition of integration and its organizational applications 

to consider why integration is not universally preferred over independent action.    

The Challenges of Integration 

Collaborative work effort toward common goals would appear on the surface to be universally 

desirable, but the cost of coordination means that there are instances where integration works in 

opposition to the performance of the organization.  There are two main concerns with having too 

much coordination.  First, the costs of implementing and sustaining mechanisms that enable 
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integration may outweigh the marginal benefit of having the additional integration.  At the same 

time, integration is expected to constrain the innovativeness and responsiveness of the 

organization in its ability to address localized requirements of the environment.    

 One example of a dramatic difference in coordination costs is the difference between set-

based and iterative coordination strategies in concurrent product development processes.  A set-

based strategy emphasizes stability at the expense of time to market.  Entities that depend on 

each other wait until they have the best information before they pass that information along to 

downstream entities.   Meanwhile, the iterative strategy emphasizes precision with a markedly 

higher cost of implementation due to required rework.  An iterative strategy depends on the 

expensive back-and-forth action between two highly interdependent entities (Terwiesch, Loch, 

Meyer 2002).  More generally, the cost of different coordination mechanisms varies considerably 

by type.  Mutual adjustment is viewed as a particularly expensive coordinating mechanism, but 

one that works in particularly complex situations, while coordination by standardization is less 

expensive, but fails to accommodate uncertain or unforeseen events (Mintzberg 1979). 

 From an innovativeness or responsiveness standpoint, “integration is likely to reduce degrees 

of freedom available to users to experiment” (Orlikowski 2000: 424).  Integration is expected to 

drive exploitation of existing capabilities rather than exploration required to invent new 

capabilities.  In volatile and fast-moving environments, “top managers must empower employees 

and allow teams to make important strategic decisions so that the organization can keep up with 

the changes taking place." (Jones and George 2006: 359).  But, integration may slow this 

decision making by involving additional decision makers with dissimilar ideas and objectives.   

 Having presented an overview of some of the key literature in contingency and coordination 

theories, we now consider how that literature has been applied in the context of determining IT 

organization structure.  
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IT Organization Structure 

Productivity has benefited not only from basic automation that IT affords, but also from IT-

enabled improvements in a firm’s business processes and capabilities along with new 

organization designs (Dedrick, Gurbaxani and Kraemer 2003).  The unique leverage that IT 

creates for the performance of the firm makes the management of the IT organization a critical 

issue for the top management of the firm and the IT organization.  Large capital outlays in IT 

mean that simply reducing the cost of delivering information technology and systems leads to 

significant bottom line improvement for the firm as a whole.  Prudent use of IT enables both 

process efficiency and product and service innovations for the firm (Agarwal and Sambamurthy 

2002; El Sawy, Malhotra, Gosain and Young 1999).  In particular, the structure of the IT 

organization is a co-evolution of the IT organization most appropriate for the strategic objectives 

of the firm (Agarwal and Sambamurthy 2002). 

Models of IT Organization Structure 

 The most common description of the IT organization structure is the level of centralization of 

decision making regarding IT activities (e.g., King 1983; Ahituv, Neumann and Zviran 1989, 

Brown and Magill 1994; Brown 1997; Brown and Magill 1998; Sambamurthy and Zmud 1999; 

Xue, Ray and Gu 2011).  This conceptualization of the IT organization structure is limited in its 

perspective as it focuses narrowly on the locus of decision making regarding IT activities – are 

decisions made by individuals in the corporate center representing a corporate perspective 

(centralized), made locally in each of the business units of the firm with the specific requirements 

of the business units as the priority (decentralized), or are decision rights split between corporate 

and business unit management (hybrid or federal)?  Decisions may be distributed differently 

across various domains of IT.  For example, the locus of decision making may vary across IT 

infrastructure, IT use and project management (Samabmurthy and Zmud 1999).  The locus may 

vary based on whether the domain is more internally focused on IT operations decision areas, 

i.e., managing IT operations, technology assets, managing IT human resources, managing IT 
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financial resources and making strategic IT decisions, or business-oriented decision areas, i.e., 

managing IT projects, assessing IT performance, managing IT demand/use, defining/prioritizing 

IT projects and improving business processes (Adams, Larson and Xia 2007). 

 An extension of the centralization description of the IT organization structure is one that 

describes common types of decision structures based on what part(s) of the organization is(are) 

responsible for decision making regarding IT.  Decision structures include a business monarchy 

in which the a group of top business leaders makes decisions regarding IT, IT monarchy in which 

IT management is solely responsible for decisions regarding IT, federal governance in which top 

executives and the business unit managers share decision making responsibility, IT duopoly in 

which IT management and executives from one influential business unit share responsibility for IT 

decisions, feudal governance in which each business unit makes it own decisions regarding IT 

and anarchy in which each individual user or small group of individuals make their own IT 

decisions (Weill and Ross 2004).  This typology of IT governance is further refined by considering 

that decision structures may vary across five decision types, IT guiding principles, IT architecture, 

infrastructure strategies, business application needs and investment (Weill and Ross 2004).     

 Different dimensions of IT organization structure are reflected as the levels of centralization, 

formalization and complexity in the IT organization.  Low levels of centralization and formalization 

accompanied by high levels of complexity are associated with an organic organizational form, as 

opposed to a mechanistic form (Brown and Bostrom 1994).  Interestingly, the conceptualization of 

complexity in this work is less about the environment faced by the firm and more about the level 

of interdependence within the IT organization.  Xue, Liang and Boulton (2008) defined a set of IT 

governance archetypes based upon the lead actor in each of the decision stages in the IT project 

process and found that the IT governance archetype is contingent upon the context faced in the 

project and firm.     

 Another way to describe IT organization structure is the extent of use of different coordination 

modes (Brown 1999) or linking mechanisms (Fonstad and Robertson, 2006).  Coordination 

modes may include formal groups such as steering committees, formal individualized roles such 
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as cross-unit integrators or corporate oversight roles, informal network practices and cross-unit 

human resources practices such as job rotation (Brown 1999).  Linking mechanisms ensure 

coordination between top-down management objectives and bottom-up day-to-day work 

especially at the project level to accomplish the overall company objectives.  Linking mechanisms 

further ensure that the actions of IT are aligned between IT and the business, that corporate 

strategies are being driven throughout the organization and that corporate requirements are 

considered in IT projects (Fonstad and Robertson 2006). 

 One description of IT organization structure that reflects the “organization chart” of the IT 

organization for a firm is the organizing logic model by Agarwal and Sambamurthy (2002).  Three 

ideal organizing models are presented which reflect guiding principles regarding the IT activities 

of a given firm.  The Partner model is focused on the IT organization and the business units of the 

firm working in direct and close relationship to drive innovation.  It reflects a leadership orientation 

of IT in driving innovation in the firm.  The Platform model treats IT as an enabler of the rest of the 

organization with the role of IT being to provide the capabilities and especially connectedness for 

the business units of the firm.  The Scalable model depends on strong relationships with sourcing 

partners to leverage third-party capabilities for flexibility, innovativeness and cost efficiency in IT 

(Agarwal and Samabmurthy 2002). 

Occasional efforts have been made to characterize the organization structure of IT according 

to the position or status of IT leadership within the firm.  The rank of the top IT executive in the 

firm measured by the number of levels between the CEO and the top IT executive is related to 

differences in the role that IT plays in the firm and multiple dimensions of IT planning for the 

organization (Raghunathan and Raghunathan 1989).  Who the top IT executive reports to in the 

firm is also an important characteristic of the IT organization structure.  For example, in many 

organizations, the CIO reports to either the CEO or the CFO, depending on the strategic 

orientation of the firm (Li and Ye 1999; Banker, Hu, Pavlou and Luftman 2011). 

 Together, the varied conceptualizations of the IT organization structure reflect that structure 

is not a uni-dimensional or simple concept.  It is a complex, multi-dimensional concept and 
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opportunities exist to better understand how the various dimensions may together provide a 

complete assessment of the IT organization and how the various dimensions may interact to 

affect the overall performance of the organization.  

In the next section, the contingencies that are expected to influence the structure of the IT 

organization are detailed.        

Contingencies Driving IT Organization Structure 

As mentioned, centralization and decentralization of the IT organization have been studied at 

length (e.g., Brown and Magill, 1998; King, 1983; V. Sambamurthy and Zmud, 1999).  It is part of 

the broader organizational literature that addresses the trade-off between differentiation and 

integration (Lawrence and Lorsch, 1967).  Until recently, most IT organizations in large, multi-

business unit firms were thought to be some form of federal model (Agarwal and Sambamurthy, 

2002, Brown 1997) and that the organizational structure of IT would mimic the structure of the 

broader organization (Sambamurthy and Zmud 1999; Brown and Magill, 1994). At the same time, 

the organizational literature recognizes the effects of a more volatile and uncertain environment 

and the need to provide flexibility and decision authority at the interface of the business with its 

environment (Prahalad and Krishnan, 2008).  Thus, businesses in general are decentralizing their 

decision authority (Rajan and Wulf 2006; Rajan and Zingales 2001) and, if IT mimics the overall 

organizational trend, IT would be decentralizing as well.   

 Recall that our specific interest is in explaining why an increasingly centralized and corporate 

perspective is being utilized in the IT organization in the large multi-business unit firm.  

Understanding the factors that are related to the IT structure and their relative effects is important 

in developing a better understanding of why the phenomenon of more standardization, more 

centralization, more formalization, a headquarters’ orientation and a higher CIO Rank is occurring 

in so many firms at this particular period in time.  Knowledge of these factors and their influence 

is important to the top management of large firms as they attempt to design organizations that are 

optimal for the unique contingencies faced by each firm.  It is also relevant information for the CIO 
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and other leaders of the IT function to better understand the contingencies that may influence the 

overall expectations of the IT function in the firm.   

 There is considerable research that has investigated the contingencies that influence the 

structure of the IT organization.  King (1983) found that organizational size, the nature of the 

technologies deployed and the requirements of the internal and external clients are important 

factors that influence either centralization or decentralization of IT decision making.  Weill (2004) 

suggests that IT decision making, while following the strategy of the firm, varies by the decision 

domain within IT.  Brown and Magill (1994) found that the nature of the IT organization, the level 

of IT investment, the structure of the overall organization and the external environment are key 

factors that drive IT structure.  In later work, they refined their understanding to suggest that 

centralization of decision making of the IT organization is highly correlated with the centralization 

of the overall structure of the corporation, larger size firms have more decentralized IT structures, 

and the strategy of the firm can influence the IT structure (e.g. a “defender” firm is likely to have a 

more centralized IT organization) (Brown and Magill 1998).  Sambamurthy and Zmud (1999) 

found that corporate structure, firm size, level of acquisition activity, level of relatedness, 

exploitation of economies of scope and the level of line knowledge regarding IT all influence the 

structure of the IT organization.  IT decision making patterns may vary considerably based on 

strategic and performance goals of the firm, overall organizational structure, governance 

experience, size and diversity, and industry and regional differences (Weill and Ross 2004). 

 More recent work has found that environmental variables such as the complexity, 

munificence and dynamism of the firm’s environment also influence the IT structure (Xue, Ray 

and Gu 2011).   

A firm’s overall business strategy is also considered to be an important factor in determining 

the structure of the IT organization.  IT strategy should be “aligned” with the business strategy.  

For example, Prospectors, firms with business strategies that are proactive and growth-oriented, 

not defensive and primarily focused on cost, should follow a strategy of pursuing IT for flexibility 

and have organic IT organization structures.  Meanwhile, Analyzers, firms with dual strategic 
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objectives of efficiency and innovation, should follow a comprehensive IT strategy and take on a 

matrix or hybrid IT organization structure (Sabherwal and Chan 2001).  As mentioned earlier, a 

firm pursuing a business strategy directed at cost leadership most often is associated with a CIO 

reporting to the CFO, while a firm that pursues a differentiation strategy is likely to have a CIO 

reporting directly to the CEO (Banker, Hu, Pavlou and Luftman 2011).          

 Overall, research on IT governance suggests that the same approach does not work equally 

well in all firms and contexts and may not even be consistent within a given firm (Brown 1997), so 

improved understanding regarding the contingency factors is important for research and practice 

alike.    

 Having summarized some of the important contingencies that affect IT structure, the next 

section considers the notion that these contingencies may have different relative importance in 

unique contexts to influence the structure of the IT organization.  

A Multiple Contingencies Approach Regarding IT Organization Structure 

As with overall organization design, the designing the IT organization requires making 

tradeoffs among a diverse set of requirements that the organization endeavors to achieve 

(Gresov 1989).  The IT organization structure is expected to respond to a number of 

contingencies, each contingency with its own relative weight and nature of influence according to 

the unique context faced by each firm.  Sambamurthy and Zmud (1999) describe the relationship 

between multiple contingency factors as being reinforcing, conflicting and/or dominating.  The first 

principle is that the organization structure depends on multiple factors that cannot be treated as if 

they exist in a vacuum.  Instead, multiple factors must be considered simultaneously in 

determining the most appropriate organization structure.  The second principle is that any given 

factor may reinforce, conflict or dominate other factors in the determination of IT organization 

structure. 

Reinforcing factors influence the structure in a consistent way to build support for a given 

organization structure characteristic.  Conflicting factors set up the key tradeoffs in that one factor 
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may suggest a given IT organization structure, but other factors may suggest the exact opposite 

structure.  The result is that the relative priority of each contingency factor determines the 

appropriate IT organization structure or that a hybrid organization structure may be appropriate to 

balance the competing factors.  Finally, the possibility exists that a dominating contingency is 

particularly important for a given organization and its environment and that factor will trump other 

relevant factors (Sambamurthy and Zmud 1999).  In this work, we consider the demand for 

integration as an important and unacknowledged factor that may dominate other factors (e.g. 

corporate structure) to drive IT organization structure.          

The myriad factors that have been suggested as predictive of IT organization structure were 

detailed above.  In reviewing these potential contingencies, some of the factors are mentioned 

consistently include corporate structure, the size of the firm, the relatedness of the firm’s 

businesses, business strategy, and the particular industries in which the firm competes (e.g., 

Brown and Magill 1994; Sambamurthy and Zmud 1999).  In our efforts to understand the 

influence of the new factor, demand for integration, we will control for the effects of these 

established factors.  

Opportunities to Improve Our Current Understanding 

Based on our understanding of the current state of knowledge in this area, we view four 

significant opportunities to advance our understanding of IT organization structure.   

Opportunity 1 – Assessing the Dominance of the Corporate Structure Contingency 

The first opportunity is to revisit the assumption that the IT organization is most likely going to 

mimic the organization structure of the rest of the corporation.  Based on some of the empirical 

evidence presented in Chapter 1 (e.g. Figure 1.5) and our own observations, it seems as though 

this assumption may not hold in the current context.  Instead, there may be other factors that may 

be counteracting or dominating the influence of the corporate structure on the IT organization 

structure.   
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Opportunity 2 – Establishing the Existence of a New Contingency Factor 

While many factors have been identified in the literature that influence the organization 

structure of IT, the existence of a factor that would better explain the current experience regarding 

the IT organization structure would be useful to extend theory and inform practice.  It is not useful 

to simply add factors to a long list of established factors unless a new factor would provide an 

improved explanation of current practice.   

Opportunity 3 – Conceptualizing the IT Organization as an Integrative Device 

A third opportunity in this work is to recognize the role that the IT organization plays in many 

firms as an organizational integrator.  The role that IT plays as a technological integrator is well 

established (e.g., Christiaanse and Venkatraman 2002; Mukhopadhyay and Kekre 2002; Rai, 

Patnayakuni and Seth 2006; Zaheer and Venkatraman 1994).  However, our personal experience 

and discussions with IT executives indicates that the IT organization plays an important role in 

facilitating coordination among otherwise separate business units in the firm.  The IT organization 

and IT personnel play this role due to their unique global perspective that comes about from the 

interaction between IT and all of the business units of the firm.  While individuals within each 

business unit may be able to represent the needs of their own unit, IT personnel are more likely to 

understand the business requirements, language, business processes and capabilities of multiple 

business units.  This means that IT is uniquely positioned to play a coordinating role in the 

organization.           

Opportunity 4 - Broadening the Notion of IT Organization Structure 

Given the multitude of ways that IT organization structure has been conceptualized in 

previous research and a dearth of empirical work beyond simple, uni-dimensional 

conceptualizations of IT structure, there is a clear opportunity to treat the IT organization structure 

as the multi-dimensional construct that it is by utilizing multiple dimensions or conceptualizations 

of IT organization structure in empirically testing theory in this area.  Managers in practice have 

many more levers regarding IT organization structure than, for example, the centralization of IT 
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decision making.  So, consideration of a broadened view of IT organization structure may be quite 

helpful in guiding such managers in designing comprehensive organizational designs.  

In Chapter 3, the existing knowledge summarized here is used to build a theory to explain our 

observations of structural change in the IT organization.                     
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Chapter 3   A Theory of How the Demand for Integration Affects 
IT Organization Structure  

A High Level Description of the Theory 

 The theory comes from a desire to explain the noticeable change in the organization structure 

of IT in large multi-business unit firms and to guide managers regarding organization design for IT 

in the current environment.  First, the chapter begins by laying out why the recent environment 

faced by most firms has created new pressures for the accompanying IT organizations.  These 

pressures are driving the need for more information processing, creating intense levels of 

interdependence, and have introduced a strong demand for integration to which the IT 

organization seems to be responding in many firms.  Second, this demand for integration is 

developed as an explanatory factor that is modifying the IT organization structure in large multi-

business unit firms.  We consider how IT may play this role of integrator for the firm in three ways, 

as a technical integrator providing the physical assets and information systems that serve as a 

conduit for high volume communication required by the rest of the firm, as an enabler and 

required complement of the creation of firm-wide capabilities, and as a organizational integrator 

providing a unique systemic perspective and a coordinative link between otherwise separate 

business units.  Third, various characterizations of organization structure and, more specifically, 

IT organization structure are presented.  An understanding of how IT organization structure is 

conceptualized is important to understanding the impact of the demand for integration on that 

structure.  Fourth, the impact of the intense demand for integration on the form of the IT 

organization structure is explained.  These pressures are expected to impact the IT organization 

structure in dramatic ways, resulting in more standardization, more formalization, more 

centralization and with IT in a position in the overall organization of greater influence.  Lastly, the 

expected performance implications will be described.  While the demand for integration is an 

important consideration for the structure of the IT organization, it is important to find the right 

balance between a standardized and centralized structure that may benefit the bottom line and 
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support higher demand for integration, versus a more decentralized and organic structure that 

provides needed flexibility and responsiveness.   

 At a high level, the theory suggests that demand for integration impacts the IT organization 

structure as depicted in Figure 3.1.  The enterprise-wide demand for integration will influence the 

structure of the IT organization along a number of dimensions including centralization, 

standardization, formalization and the configuration of the IT organization. 

 

Figure 3.1  The Impact of the Demand for Integration on IT Organization Structure 

 
 

 The next section begins to present the theory by taking a contingency approach to 

understand the effects of the environment on the IT organization structure.   

The Impact of the Firm Environment on the IT Organization Structure 

Information Processing View 

Organizational design has deep roots in a contingency view (Thompson, 1967; Lawrence and 

Lorsch, 1967) in which the appropriate organizational structure is the most suited to the 

environment faced by the organization.  The information processing view builds on the 

contingency tradition to consider how the task uncertainty that each subunit faces in the 

environment determines the information processing requirements of the organization (Galbraith 

1974).  Tasks that are certain and well-defined create little interdependence, but uncertain, 



 
Page 45 

complex tasks lead to greater reciprocal interdependence, creating demand for more information 

processing to manage such interdependence (Tushman and Nadler, 1978).  In the face of high 

uncertainty, the organization may take steps to reduce the information processing requirements 

or address the requirements through vertical information systems or lateral relations (Galbraith 

1977).  Information processing capabilities must be fit to the information processing needs of the 

organization (Bensaou and Venkatraman 1995).  In an environment of relatively high information 

processing demands, this creates an increased expectation of the IT organization of the firm to 

create more information processing capability to address the high volume requirement regarding 

information processing capability.  The IT organization is also expected to improve the quality of 

the information processing in order to support the communication required to sustain lateral 

communication among entities of the firm.  The IT organization must go beyond simply providing 

a conduit for communication, but ensure that the information moving throughout the organization 

is usable and addresses the requirements of each business unit.  A key, high-level take-away 

from the information processing view is that environmental complexity and uncertainty generates 

increased expectations of the IT organization in a large multi-business unit firm. 

There are three key impacts as shown in Figure 3.2 to the IT organization when a firm faces 

increased uncertainty.  The information processing view suggests that a firm faced with task 

uncertainty requires increased volume of information (need for information), the firm needs the 

appropriate capability to share the relevant information across its subunits to deal effectively with 

the uncertainty (need for coordination) and the firm may take on a different organization structure 

to improve its information processing capabilities (overall structure).  In a highly interdependent 

firm that faces an uncertain environment, integration can shield the organization from the 

instability of the environment (Sorenson 2003).  So, an environment of increasing uncertainty and 

volatility such as the one experienced by most firms in the past fifteen years means that these 

firms must improve their information processing capabilities as a response.   
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Figure 3.2  The Impact of Environmental Uncertainty on Information Processing 

 

 

 

The IT organization is a natural entity for the rest of the firm to turn to for both improving the 

bandwidth or conduit for information processing (the technological link for supporting increased 

volume of information processing in the firm) and the coordination capability (the organizational 

link for facilitating the coordination among the different subunits of the firm).  The IT organization 

is clearly responsible for delivering scalable information systems, network infrastructure to enable 

increased information flow and the large-scale databases to provide the ability to store and 

access high volumes of information.  As firms experience an increasingly volatile environment, it 

is necessary to increase the bandwidth of information flow in the firm (Mendelson and Pillai 

1998).  One significant approach that the IT organization may take under conditions of increased 

information processing requirements is to drive standardization that enables subunits of the firm 

to communicate efficiently and share information.  The IT organization also serves as an 

organizational link between different subunits of the firm to provide additional means for 

information processing between the subunits.  Modes of such integration include standardization 

via electronic processes, modifications to the organizational hierarchy, direct contact among 

individuals, cross-functional teams and matrix structures (Sherman and Keller 2010).  The IT 

organization may facilitate agreement among subunits in the design, development and 

implementation of standardized electronic processes in order to provide information in a 

consistent and usable format across the subunits of the firm.  The IT organization may change 

the information processing capability of the firm by modifying its own structure to emphasize local 
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control or centralized control (Brown and Magill 1998).  The IT organization possesses a unique 

perspective on the organization as the diversified subunits of the organization are all supported 

by IT, with IT staff participating on or managing projects across the organization.  The result is 

that the IT organization has liaison relationships with the full breadth of organizational subunits of 

the firm and is part of important cross-functional teams that support the information processing 

capabilities of the firm.  These modes of integration provide both bandwidth to address the 

volume of information processing and the “structural conduits” that enable coordination via the 

information processing among the subunits of the firm (Owen-Smith and Powell 2004). 

One solution to the problem of high environmental uncertainty is the deployment of an 

integrated enterprise resource planning (ERP) system for the firm.  ERP systems provide the 

ability to store and transfer unprecedented volumes of information for a firm.  ERP systems also 

provide a mechanism to provide common information across subunits of the firm.  The 

combination of information volume and information commonality promotes a stronger information 

processing capability in-line with the higher information processing demands of the firm in an 

uncertain environment.  It is important to note that the benefits of such systems are greatest when 

the level of interdependence among the subunits of the firm is the highest because ERP allows 

for coordination among the subunits to take place.  So, an incentive exists in firms to deploy 

standardized, integrated ERP systems when environmental uncertainty and therefore 

interdependence is high.  On the other hand, the costs of ERP are high when the degree of 

differentiation of the subunits is high (Gattiker and Goodhue 2004).  The importance of ERP in 

addressing the information processing requirements of the firm emphasizes the role that the IT 

organization plays in managing the information processing requirements for the rest of the firm.  

The increased information processing requirements of the organization are also expected to 

impact the organization structure directly.  In addition to the information processing capabilities of 

the firm, the organizational structure dictates the firm’s ability to manage information processing 

requirements.  Organizational structure impacts the efficiency with which a specific organization 

responds to the same information processing requirements (DeCanio and Watkins, 1998).  
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Research has indicated that Chief Executive Officers are compensated based on the information 

processing demands of the organization (Henderson and Fredrickson, 1996), providing additional 

evidence that the expectations of the organization are related to the information processing 

requirements of the firm.  While it remains an empirical question as to how the organizational 

structure is impacted by increased demands for information processing, it is expected that the 

demand for the information processing capabilities of the firm are impacted and, in turn, the IT 

organization structure is impacted.  The bottom line is that our primary question of interest 

regarding the impact of information processing requirements on the structure of the IT 

organization is unresolved, so understanding this link remains an important issue for 

management scholars.  

Heightened Levels of Interdependence in the Multi-business Unit Firm 

One of the consistent themes that we find in our analysis of the external environmental forces 

faced by the firm is that organizations are being forced to manage an ever-increasing level of 

interdependence among their business units as a result of these forces.   Technology affordances 

make communication not only possible but inexpensive across the enterprise, with suppliers and 

customers, and with other stakeholders throughout the world.  Large-scale databases mean that 

data may be shared across all business units in the organization.  These affordances create a 

platform by which other forces create heightened levels of interdependence.  The demand to 

share knowledge in the organization whether to address innovation, locate and exploit 

complementary opportunities, or achieve economies of scale and scope means that entities 

within the organization depend on other entities for their effective operation and vice versa.  The 

uncertainty associated with a volatile environment demands greater information processing 

among the subunits of the organization.  The business units may no longer simply follow a local 

set of rules or procedures, but must coordinate their actions to produce the best overall response 

to the changing environment.  The expectation of customers that a firm delivers a consistent 

product, coupled with complementary service means that each of the businesses is dependent on 
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the others to negotiate and maintain satisfactory standards of service and product quality.  A new 

heightened emphasis on service in addition to product creates new and uncertain 

interdependencies for the organization (Okhuysen and Bechky 2009).  Interdependence is high 

because every change to products and processes requires a coordinated effort across all of the 

businesses in order to maintain this consistency across the company. 

Today’s constantly changing and uncertain environment creates a wealth of reciprocal 

interdependence, team interdependence and network interdependence, especially with respect to 

information.  Just-in-time inventory requires the downstream subunit to communicate information 

about production or market forecasts in near-real time so that the upstream subunit can adjust its 

output schedule accordingly.  An awareness of supply shortages is critical for the downstream 

unit as well in order to adjust its production and sales efforts accordingly.  This is further 

complicated when the interdependence is frequently between two or more firms.  Organizations 

are also trying to increase revenue by cross-selling to common customers, bundling 

complementary products and developing personalized products and services based on real-time 

analysis of customer data.  This means that each subunit responsible for the individual products 

shares information about customers, marketing and forecasting and adjusts its own tasks based 

on this shared information.   

The pressures to shorten product cycle times create greater levels of interdependence 

especially in terms of the product development lifecycle.  Innovativeness comes from divergent 

thinking when groups span their traditional functional and organizational boundaries (Sutton and 

Hargadon 1996).  Firms with unique capabilities to collaborate across their own internal 

organizational boundaries possess a unique competence that may generate a performance 

advantage over competitors (Mishra and Shah 2009). 

More and more, firms seek to reduce costs by purchasing raw materials or product 

components from vendors in the market as opposed to producing the components themselves.  

There is interdependence in internal supply chains and supply chains that include other firms, but 

such interdependence is especially high when the firm must coordinate its activities with vendor 
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firms (Gulati, Lawrence and Puranam 2005).  This is especially true when the design and 

production of a procured product require collaborative activity by the supplier and the focal firm.  

Given the high level of interdependence in today’s multi-business firm, there is a distinct need 

to manage this interdependence through coordination or integration of the business units.  In 

other words, the external environmental forces create a strong demand for integration that the 

organization seeks to satisfy.   

Integration Demands 

We argue that the demand for integration in the large multi-business unit firm has intensified 

in the span of the last two decades.  Figure 3.3 depicts six environmental pressures that create 

demand for integration and that have increased dramatically.  The six forces include the firm’s 

level of acquisition activity, the relatedness of its businesses, the level of vertical integration, 

regulatory pressure, the level of specialization in the firm and the importance of the brand.  How 

each of these pressures has increased the demand for integration will be described immediately 

below.  More detail about the full conceptualization of the demand for integration is provided in 

Chapter 4. 

Figure 3.3  Intensified Integration Demands 

 

Whether a firm participates in frequent growth by acquisition or grows its business organically 

is expected to modify the demand for integration felt by the firm.  Mergers and acquisitions have 

taken place at a record pace since 2001, are increasingly international in scope, and are often of 

much grander scale than in the past  (Gaughan 2011).  The achievement of operating synergies 
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is one of the primary strategic objectives of many mergers and is the most likely to lead to a 

successful merger (Gaughan 2011). Creating such synergies means that it is necessary to 

integrate subunits of the firms being merged.  Subunits may be physically relocated to 

consolidate locations, may be organizationally combined to eliminate functional redundancies or 

realize complementary capabilities, or may simply interact operationally to reduce costs or 

improve revenue.  Mergers create positive abnormal returns only when the resources of the 

acquirer and the target are shared (Capron and Pistre 2002), creating reciprocal interdependence 

among the subunits of the newly combined firm.  The act of combing the two companies, by it 

itself, creates interdependence and accentuates the challenges presented by a dynamic 

environment (Shaver 2006).  As a result of greater interdependence post-acquisition, the demand 

for coordinated action is higher than before the merger and this greater interdependence 

contributes to an increased demand for integration.   

Another closely related driver of increased demand for integration in large, multi-business 

firms is a shift in the management perspective regarding diversification.  There is a clear 

emphasis on participating in a portfolio of related businesses as opposed to diversifying into 

unrelated businesses (Goold and Luchs 1993).  The prevailing knowledge regarding 

diversification suggests that firms are better off when they diversify into related, rather than 

unrelated businesses (e.g. Singh and Montgomery 1987, Anand and Singh 1997).  The ability to 

leverage synergies among subunits is one of the primary motivations for this shift toward 

operating related businesses (Brown and Magill 1998).  However, simply operating in related 

businesses does not automatically accrue benefits to the firm.  "The potential for synergy does 

not imply that synergy will actually be realized." (Nayyar and Kazanjian, 1993: 739).  The firm 

must develop capabilities that span the subunits of the firm in order to create advantage from the 

relatedness of its businesses.  This leads to an intensified demand for integration as the 

managers of the firm seek ways to share information regarding common customers, products and 

services, and develop common business practices based on knowledge across the firm 

(Tanriverdi and Venkatraman 2005).  The coordination and control required in firms diversified 
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into related industries is much more complex and information processing intensive than in firms 

diversified into unrelated industries (Dewan, Michael and Min 1998).   

Interdependence and the demand for integration are particularly high in firms with complex 

supply chains that require constant coordination to efficiently deliver products to the consumer.  

Coordination is an imperative across the supply chain, but must be achieved with minimal 

coordination costs (Jiang, Tao, Santoro 2010).  Time-based competition driven by advances in 

technology has pushed firms to improve response time in their supply chain (Xu and Beamon 

2006).  This means a more complex environment that creates interdependence and the need for 

all parts of the supply chain to be tightly coordinated.  Process innovation is further emphasized in 

highly competitive environments as customers become satisfied with commodity product features 

(Adner and Levinthal 2001), but differentiate between competitive choices based on availability of 

product and high service levels.  This expectation further suggests the importance of a highly 

coordinated supply chain and an increase in the demand for integration.       

Government regulation has impacted the need to integrate the large, multi-business unit firm.  

Especially the Sarbanes-Oxley Act of 2002 has increased the demand for integration in the firm.  

Regulation tends to push key knowledge to that part of the organization that requires it to deal 

with regulatory agencies, with the part of the organization that deals with regulatory agencies 

normally being the corporate center (Jensen and Meckling 1995).  This means that the 

transactional reporting of each of the business units must be accumulated to a corporate level.  

This creates demand for the component systems and processes to be integrated across the 

subunits of the firm in order to deliver corporate-wide data reporting and provide consistent 

controls across these subunits (Sutton and Arnold 2005).  The intensity of the demand is also 

increasing as the top leadership has become personally and legally accountable for the accuracy 

of the financial reports of the corporation.  This requirement places additional pressure from top 

executives in the firm to create systems that are managed in an integrated way in order to 

coordinate and control the overall process of financial reporting. 
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Specialization in firms creates the need for integration to manage the complex dependencies 

among specialists and their specialized units (Malone and Crowston 1994).  Specialists are likely 

to adopt specialized tools that fit their specific needs, but such adoptions can also fuel demand 

for more communication (Scott and Davis 2007).  Hart and Moore suggest that individuals in the 

firm take on the role of coordinator or specialist.  In their model, coordination and specialization 

are theoretical antitheses, meaning that specialization in the firm means coordination is more 

challenging and hence a greater demand for integration to fill that space (Hart and Moore 2005).   

While in the past brand may have been managed independently in each of the business units 

of an organization, such an approach is no longer competitive in today’s market.  Brand must be 

managed across “organizational silos” in order to allocate marketing resources, create clear and 

consistent brand messages, improve overall marketing management capability, and develop firm-

level marketing programs (Aaker 2008).  This need to holistically manage the brand at a firm level 

creates high levels of interdependence among the business units of the firm.  Firms with a high 

value brand or brands will be more acutely affected by this interdependence due to the sheer size 

and the impact of their efforts to create a strong brand.  “Coordination across functional areas is 

also essential in achieving a market orientation” (Cravens and Guilding 2003: 28).        

We will describe the specific factors and the theoretical arguments for each of the factor’s 

contribution to the demand for integration in Chapter 4.  However, recent shifts in the import of 

integrating firms following a merger, a strategic preference for related, as opposed to unrelated, 

diversification, market pressures to integrate the supply chain, regulatory changes that have 

heightened the need for tighter integration, intense specialization that by definition creates 

integration challenges, and the criticality of a coordinated firm-wide effort to drive brand value 

have all contributed to intensified demand for integration in many large, multi-business unit firms.  

In the next section, we temporarily shift the discussion to the key outcome variables of interest in 

this research program, the variables that make define organizational structure.  We consider how 

heightened demand for integration modifies the structure of the IT organization structure.    
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Impact of Competition on the Demand for Integration 

There is also significant competitive pressure on firms to compress the time to market for new 

product and service innovations.  The need for improved time to market is a source of new and 

intensified demand for integration in firms.  The race to shorten innovation cycles for new 

products has replaced traditional sequential interdependence with reciprocal interdependence 

between design and manufacturing departments in new product development processes (Adler 

1995).  Increasing the level of interdependence creates increased demand for integration.  The 

combination of increased technology affordances and the increased pressures of competition 

means that firms are “engaging in unprecedented levels of integration efforts” (Barki and 

Pinsonneault 2005).  Intensified competition and the requirement for constant innovation create 

greater needs for the subunits of the organization to coordinate in order to compress time-to-

market for new products and processes (Lawrence and Lorsch 1967).  As a result, time-based 

competition creates higher levels of the demand for integration. 

In highly volatile and uncertain environments, the management in large firms demands high 

levels of integration in order to ensure that the actions of the business units are aligned with the 

interests of the corporation (Xue, Ray and Gu 2011).  The short-term incentives of business unit 

managers are most likely to differ from the overall objectives of the firm when the environment is 

shifting frequently.  So, in a dynamic environment, the agency problem in which the behaviors of 

local business unit managers runs counter to the best interests of the firm is particularly intense 

(Jensen and Meckling 1995; Foss and Laursen 2005).  A particularly acute agency problem 

requires integration of the subunits of the firm in order for the corporate center to monitor and 

control the behavior of business unit managers.  Specifically with respect to IT, information 

technology and systems that are “aligned” with local business needs create firm-level integration 

challenges, especially in environments where the local needs are particularly distinctive 

(Shpilberg, Berez, Puryear and Shah 2007).       
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The Demand for Integration and the IT Organization Structure 

 An information-based organization requires specialists who retain their autonomy, but who 

work toward collective performance based on “clear, simple, common objectives” (Drucker 1998: 

9).  Such an organization makes information the responsibility of everyone, recognizes 

interdependencies among subunits and what information is required to address these 

independencies (Drucker 1998).  Arguably, today’s large, multi-business unit firm is an 

information-based organization.  This intense focus on information means that the large, multi-

business unit firm is one in which the level of interdependence is unprecedented (Whitman 1999).  

Firms gather, store, retrieve and less frequently discard information in managing their production 

and supply chains, interacting with and understanding their customers, assessing their 

competitive environment and in many other ways.  This increasing reliance on information means 

that one subunit of the firm depends on another in increasing modes of interdependence.  For 

example, just-in-time inventory processes create sequential and reciprocal interdependence 

among organizational entities each responsible for one aspect of the supply chain.  The use of 

big data across the firm to understand customer behavior and potential needs creates reciprocal 

interdependence between units that in the past simply collected and stored data according to 

their localized business requirements.  The dynamic, real-time nature of social media in 

consumer relations for large firms means that traditional marketing campaigns must be 

coordinated with social media campaigns and are dependent on actors outside the control of the 

organization, through the influence of customer tweets or information contagion (Lerman and 

Ghosh 2010).   

 High levels of interdependence require additional information processing and coordination 

capabilities.  Information processing capabilities depend on the IT organization to develop and 

maintain a high volume, high reliability infrastructure to support the transfer and usage of 

significant amounts of information.  Coordination capabilities depend on the ability for users 

throughout the firm to be able to translate and understand the information from other subunits of 

the organization.  The IT organization may provide assistance with this translation by creating 
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standardization of the data and the processes of the firm, both significant coordinating 

mechanisms, as generally described by Mintzberg (1979).  The IT organization may also enable 

coordination capability by providing additional information required to allow subunits of the firm to 

mutually adjust (Thompson 1967; Mintzberg 1979).   

 This infusion of information in the firm means that the emphasis shifts from physical product 

to the service and related information (Zhu and Kraemer 2005).  This places greater demands on 

IT to enable processes that can help differentiate the service of the organization.  For example, 

the shared knowledge between IT and the customer service unit affects the performance of the 

customer service process (Ray, Muhanna, Barney 2005). Today, innovation in new products 

creates more interdependence among manufacturing and design units of the firm than in the past, 

with joint adaptation (reciprocal interdependence) replacing sequential interdependence between 

design and manufacturing (Adler 1995).  Research has linked the greater need for integration in 

the large, multi-business firm to the higher level of investment in IT (Dewan, Michael and Min 

1998) and we would expect structural change to accompany such increased investment.       

 Closely connected to the idea of an information-based firm is the idea of services replacing 

product as the focal point of competitive advantage.  Services have changed the nature of work 

such that a single appropriate solution to any given problem is unlikely and the interdependencies 

among organizational units are complex and uncertain (Okhuysen and Bechky 2009).  The 

integration of products with complementary services is a new imperative for the IT organization 

(Tanriverdi, Rai and Venkatraman 2010).  

 Up to this point, we have argued that the IT organization is central in its role in addressing 

intense information processing needs and the demand for integration in the firm.  More specific 

discussion of the impact on the IT organization of these firm-wide demands is presented in 

subsequent sections.  In the next section, we direct the discussion toward how we conceptualize 

the IT organization as a type of integrative device for the rest of the firm.  This integrative device 

provides the information conduit and the coordinative capability that is required to manage the 

increased information processing requirements of today’s uncertain environment.  If the IT 
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organization plays this role of integrative device, we would expect that the IT organization be 

more standardized and formalized to drive consistency of the technology and systems across the 

enterprise and more centralized and configured with a headquarters orientation in order to 

possess a systemic view of the organization, understand the commonalities among the business 

units and serve as a link between otherwise separate entities of the organization.                 

Conceptualizing the IT Organization as an Integrative Device 

An integrative device is an organizational mechanism that provides coordination that is 

beyond the coordination provided by the traditional hierarchy of the organization (Lawrence and 

Lorsch 1967).   

Today, in many large, multi-business unit firms, the IT organization plays the role of an 

important integrative device for the firm.  The IT organization facilitates the coordination of the 

differentiated subunits of the firm through a number of different means.  Through technology, 

organizational structure, individual integrators, project structure and culture, the IT organization 

enables coordination among the subunits of the organization.  Figure 3.4 broadly depicts the 

notion of the IT organization as an integrative device for a stylized organization consisting of three 

organizational subunits (e.g. business units).  The three lateral organizational subunits are all 

connected via coordination capability provided by the IT organization.      
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Figure 3.4  The IT Organization as an Integrative Device 

 

 

When the activities of the organization’s subunits are interdependent, IT may act to 

coordinate those activities or enable the coordination of such activities across the firm.  The 

broader organization’s structure does not necessarily change to drive this coordination.  The 

entities that require integration do not report to the IT organization in the formal hierarchy, 

however the coordination of activities traditionally accomplished through the hierarchy may be 

accomplished either via the work output of the IT organization (technology) or through the work 

process of the IT organization (organization structure, individual integrators, project structure or 

culture).   

An “integrative device” or “coordinating department” (Lawrence and Lorsch 1967) is a way to 

effectively manage the benefits of integration.  Even as early as the 1970s, the IT organization 

was recognized as an important cross-unit coordination mechanism (Galbraith 1973).  Acting as 

such a device, the IT function of today’s corporation has a uniquely broad view of the entire firm, 

as technology and information systems pervade every function and unit of the corporation.  This 

broad view makes it possible for IT resources to make connections and realize synergies among 
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business units.  These unique opportunities may enable IT to discover new means-end 

relationships, the process of entrepreneurial discovery (Eckhardt and Shane 2003) that other 

employees more deeply embedded in the organization are unable to recognize. IT employees are 

much more likely to have a systemic view of the different organizational subunits with whom they 

work, while employees within a subunit of the firm may be limited in their view to within the 

subunit they represent. Increasingly, taking a corporate perspective is critical to developing firm 

level scale economies (Hagstrom 1992).  In various forms, IT is taking just such a corporate 

perspective and is able to provide insight about how the interdependent subunits may share 

common business requirements, how each unit may possess useful data or knowledge that might 

benefit the other subunits of the firm, and how the activities of each subunit may interact with 

other subunits. 

Different Ways that IT Plays the Role of an Integrative Device   

We have identified five unique ways that the IT organization plays the role of an integrative 

device for the firm: technology, organizational coordination, individual integrators, enterprise-wide 

project management and culture.   

Technology is the first and most widely recognized means by which the IT organization 

provides coordination capability for the firm.  Information technology and systems provide efficient 

communication channels to the organization.  The greater the efficiency of communication within 

the organization, the greater the tolerance for interdependence (March and Simon 1958).  Both 

vertical and horizontal coordination may be achieved by deploying advanced electronic 

communication.  “Technical rationalization” replaces “social rationalization” leading to computer-

integrated production guided by software rather than bureaucratic rules (Heydebrand, 1989).  But 

horizontal coordination is also improved by IT through electronic, rather than collocated work flow, 

parallel design processes, inventory reduction and the virtual organization (Fulk and DeSanctis, 

1995).  Information technology is a “key resource that enables coordination and communication” 

(Dewan, Michael and Min 1998: 229).  Information technology increases the accessibility of 
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information to managers (Rajan and Wulf 2006) meaning that more intensive coordination among 

those managers is possible through the deployment of IT.  An integrated IS capability, a capability 

in which the firm’s “information systems provide integrated data and process integration”, leads to 

improved coordination across the functions within the firm and with companies external to the firm 

(Bharadwaj, Bharadwaj and Bendoly 2007: 441).      

 While technological coordination in the organization is important, Heath and Staudenmayer 

suggest that the process of coordination and especially the social aspects of coordination are 

equally important, yet understudied (2000).  There are a number of ways that the IT organization 

may serve to provide organizational coordination of the activities of the subunits of the firm that 

they support via non-technological mechanisms.  “Horizontal mechanisms” are commonly used in 

IT to drive coordination among the business units of a firm.  They are designed to coordinate the 

interdependent work of two or more subunits. These horizontal mechanisms include steering 

committees, corporate/business unit IT teams, cross-unit liaisons, architecture teams, collocation, 

informal networking events, job rotations and cross-unit input to performance reviews (Brown 

1999).  These organizational mechanisms allow a centralized IT organization to support the 

coordination requirements across business units in the large firm and create both cost efficiencies 

from economies of scope and synergies among the business units (Brown 1999).  A centralized 

IT organization has a unique, systemic perspective of the organization since it supports the 

multitude of business units that comprise the firm.  Simply the fact that the IT organization 

interacts with all of the subunits of the firm means that the IT organization has knowledge of the 

specific requirements of each of the businesses and an appreciation for how those requirements 

may be met with firm-level solutions.    

 Individuals in the IT organization may also serve in the role of an integrator.  An individual 

that serves in such a role connects otherwise unconnected individuals across hierarchical 

boundaries.  Especially in a centralized IT organization, many individual IT employees serve 

multiple “customers” or business units in their specialized roles.  For example, a help desk 

analyst may receive calls from employees spanning the subunits of the enterprise.  A project 



 
Page 61 

manager may handle projects across business units during their career and is likely to also 

manage a team of resources from different organizational subunits.  A developer with specialized 

skills may work on projects from across the firm and interact with individuals from multiple 

business units in order to gather requirements, demonstrate progress through prototypes, test 

software and respond to maintenance and support issues.  In all of these cases, individuals in IT 

communicate with and learn about the issues across the traditional hierarchy of the firm.  Such 

individuals may fill structural holes (Burt 1992), connecting individuals in the business units of the 

firm to other individuals whom they would not otherwise be connected.  Individuals that fill 

structural holes possess a “vision advantage”, an advantage in the diversity of information that 

they are able to perceive and the ability to translate information across groups (Burt 2004).  

Because of the systemic view and the likelihood that IT employees interact with individuals across 

organizational boundaries, IT employees understand the diverse needs of the business units they 

serve and frequently facilitate agreement on how to best meet those potentially divergent needs.  

 One of the important integrating roles that the information technology organization plays is 

through the multitude of projects to which the organization contributes and frequently manages 

for a large enterprise.  An enterprise-wide project management capability is a critical business 

function that drives integration in large firms (Bolles and Hubbard 2007).  The interdependence of 

projects is an important consideration as certain projects provide value to the firm by not only 

creating value themselves, but by creating options for executing future projects (Bardhan, Bagchi 

and Sougstad 2004).  Achieving company-wide objectives across multiple stakeholders is a 

challenge, requiring each project to incrementally contribute to the overall objectives (Fonstad 

and Robertson 2006).  Project teams are frequently built by choosing team members from 

different functional and business areas.  The important role IT plays in designing, developing and 

implementing the information systems that are a part of these cross-functional projects and the 

likelihood that IT employees serve as project managers on projects means that the IT 

organization plays an integrating role through its constant participation in projects throughout the 

firm.       
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 When we began investigating the notion of IT playing a role as organizational integrative 

device, we were surprised to see how culture also plays a major role in how the IT organization 

acts as an integrative device.  One company in particular that we studied utilized a very 

centralized approach in their selection of information systems.  A corporate IT steering committee 

determined standard applications for the entire corporation and the business units in the 

corporation nearly always accepted the standard offering.  Exceptions to the published standard 

were granted only in extreme cases and required high level executive approval.  In most similar 

companies, the IT organization would be viewed as unresponsive and criticized for failing to align 

IT strategies with those of the business. However, in this company, a culture exists in which the 

business units recognize the business value of standardization and the important role that IT 

employees play in driving that standardization.  It also supports trust on the part of the business 

units that the IT organization will listen to and respond to the needs of each unit.  This unique 

culture enables the IT organization to efficiently integrate the information systems of the firm.  The 

result is better data sharing among the business units of the firm (e.g. one invoice capability for 

customers across the firm’s business units, shared intelligence regarding vendor pricing) at an 

overall cost advantage of one percent of revenue as compared to its competitors.  The culture of 

this firm is such that the individual stakeholders share a common identity that crosses the internal 

boundaries of the firm.  This culture is supportive of the IT organization’s drive to support a 

common technological platform across the firm at a low cost.  This type of culture, one of 

“cooperation and common identity,” is required to take advantage of related modularity in the firm 

(Galunic and Eisenhardt 2001:1244).  Further, culture can act as an important source of 

sustained competitive advantage as it is often causally ambiguous and difficult to imitate by other 

firms (Jeffers, Muhanna and Nault 2008).  IT may even be able to drive a commonality of culture 

in the firm as it “facilitates the sharing of beliefs, values and norms because it allows for the quick 

and vivid transmission of rich information between people and subunits” (Dewett and Jones 

2001:332).  Overall, we do not suggest that culture is important in every organization in enabling 
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IT’s role as an integrating device.  However, it does appear to be critical at least in some firms to 

enable the integration provided by IT.  

Implications of Conceptualizing the IT Organization as an Integrative Device 

One of the implications for the IT organization that is playing the role of integrative device is 

that skills of network management become critical to the IT staff playing this role (Agranoff and 

McGuire 1999).  These skills include tapping into the skills and capabilities of others, interaction 

among subunits oriented toward the overall strategy, collective behavior based on a general 

concern for others, and decisions made jointly (Agranoff and McGuire 1999). 

Enterprise-resource planning (ERP) systems use is now pervasive, especially among large, 

multi-business unit firms that are the focus of this study.  The implementation of ERP creates both 

control (integration via authority of the hierarchy) and coordination (less direct, but still sharing of 

information across subunits of the firm) (Clemmons and Simon 2001). So, clearly ERP is a big 

part of the drive to integrate the firm.  Standardization of the data and business processes 

associated with ERP drives integration in large multi-business unit firms. 

Another possibility regarding IT acting as an integrative device is that the IT organization may 

serve as an integrative device while the business units themselves are specialized and 

decentralized.  The evidence that we presented in Chapter 1 regarding the divergence of the IT 

organization structure from the overall corporate structure is certainly supportive of this notion.  

Others have found support for this divergence in structure within the firm where specialization 

(modularity) in terms of the subunits of the organization actually promotes integration of the 

broader organization (Brusoni and Prencipe 2006).  

In the next section, three instantiations of integration that the IT organization may provide as 

a result of serving as an integrative device are identified and described.  

Three Instantiations of Integration Potentially Enabled via the IT Organization 

 We consider three instantiations of integration that the IT organization plays for the rest of the 

firm: technical, capability and organizational.  
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Technical Integration 

Just a few years ago, the notion of integration was simple for me.  As a consultant for a 

small-sized software consulting company, I was assigned to a project team that was working to 

integrate three of our key software products for a client.  This integration allowed the sharing of 

data in real-time between three applications that managed natural gas volume measurement, 

royalty contracts, and royalty payments processing.  The project simply ensured that the three 

applications enforced a single source for common data such as business associates, meter 

numbers and contract numbers and were able to share that common data throughout the three 

otherwise separate business applications.  It was a very important goal for the client to improve 

efficiency and reduce data errors, but integration in this sense did not have significant impact on 

the organizational structure of the enterprise.  The integration of common data among these three 

applications provided a means to avoid duplication of effort especially regarding data entry and 

maintenance.  It allowed for the accumulation of related data across business processes to allow 

better management reporting of the performance of contracts and physical assets.  And it 

reduced the problems associated with having a single business entity (e.g. meter, customer, 

supplier, contact person, or contract) represented by different identifiers in different systems and 

the different units of the organization.  While it was a starting point for integrating the various 

business functions of the company, the level of integration was mainly at a technical level, 

ensuring that identifiers in the systems were standardized and consistent, rather than enforcing 

standardized business processes or enabling coordination among the different organizational 

units.  This type of IT investment is especially beneficial in providing control and coordination for 

the organization (Chari, Devaraj and David 2008).   

Capability Integration 

An intermediate instantiation of integration that IT provides to the firm is in the enablement of 

other firm-level capabilities.  IT management capability is critical in developing other firm level 

capabilities such as customer management, process management and performance 
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management (Mithas, Ramasubbu and Sambamurthy 2011).  Information management is more 

than a technical capability; it is instead the “ability to (1) provide data and information to users 

with the appropriate levels of accuracy, timeliness, reliability, security, and confidentiality; (2) 

provide universal connectivity and access with adequate reach and range; and (3) tailor the 

infrastructure to emerging business needs and directions” (Mithas, Ramasubbu and 

Sambamurthy 2011: 240).  For example, shared knowledge between IT and other subunits of the 

firm is, by itself, related to performance, whereas generic information technology is not associated 

with performance (Ray, Muhanna and Barney 2005). 

Organizational Integration   

In my role as a product manager and software consultant, I also noticed a different type of 

integration, the organizational connectivity created via the IT employees.  I noticed that IT 

employees, a group in which I would include myself, were acting to enable a type of 

organizational integration among the business groups of the firm.  The role that I played was in 

defining the business requirements and helping to define the applications and associated 

business processes of the natural gas liquids trading business for a client.  In this role, I primarily 

served two subunits of the organization, the trading/marketing group and the accounting group.  

These two organizational entities often differed in their requirements regarding the information 

systems that we delivered.  The trading group wanted responsiveness and timely market data 

available to improve their overall understanding of their positions relative to the market and 

improve profitability.  On the other hand, the accounting group sought better financial controls and 

enhanced monthly reporting capabilities.  I was frequently part of discussions negotiating 

compromises on business processes to accommodate the needs of both the trading and 

accounting groups.  There were several reasons why an IT employee such as myself would play 

a role integrating business entities of the firm: 1) a perspective that crossed the silos inherent in 

the organizational structure of the rest of the firm, 2) the closely linked association between the 

information systems of the firm and the business processes of the firm, and 3) the day-to-day 
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interaction that IT employees have with the users of information systems.  This view of the IT 

function as an integrator in the firm is clearly an organizational role, in addition to the 

technological role that IT is assumed to play in connecting the subunits of the firm.   Individuals 

who play the role of organizational integrator can dramatically impact the level of cross-functional 

cooperation in the organization (Song, Montoya-Weiss, Schmidt 1997). 

The three instantiations of integration that the IT organization provides (technical, capability 

and organizational integration) create a combination of personal relationships and electronic 

connectivity that serve as complementary coordination mechanisms (Kraut, Steinfield, Chan, 

Butler and Hoag 1999) for the rest of the organization.  This is consistent with research that 

suggests IT interacts with human capital and business resources to improve performance (Powell 

and Dent-Micallef 1997).  Prior research has also shown that employees that take on integrator 

roles are highly valued employees for their ability to coordinate across the various organizations 

involved in the overall operations of IT (Brown 1999), so we expect that employees that play the 

role of integrator for the firm will be even more highly valued by the organization.       

The next section provides a brief overview of some of the ways that organization structure 

has been characterized, before we delve into the structure of the IT organization specifically.             

Describing Organization Structure 

 We have discussed above the role that the IT organization may play in meeting the needs of 

the firm for integration.  Our interest is in how the demand for integration affects the structure of 

the IT organization.  There are many ways of describing organization structure.  Here, we review 

a number of those descriptions in the broad organization structure literature as a basis for the 

discussion of structure within the IT context.  Descriptions vary, but also share commonality along 

various dimensions.  After the various conceptualizations are described, we will consider the 

commonality among the characterizations of structure and suggest dimensions that provide a 

broad view of IT organization structure.    
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Organization Structure in General 

 One way of describing the organization is whether the structure is mechanistic, characterized 

by precise functions and well-defined hierarchy, or organic, flexible in function and more 

concerned with coordination outside of the traditional hierarchy.  A mechanistic structure focuses 

on exploitation and is best-suited for a stable environment while an organic structure focuses on 

exploration, making responsiveness and the ability to adapt to a changing environment the 

priority (Burns and Stalker 1961; March 1991). 

 Many conceptualizations of structure describe organization in terms of a series of 

dimensions.  Hall describes six dimensions of bureaucratic structures including “1) a well-defined 

hierarchy of authority, (2) a division of labor based upon functional specialization, (3) a system of 

rules covering the rights and duties of positional incumbents, (4) a system of procedures for 

dealing with work situations, (5) impersonality of interpersonal relationships, and (6) selection for 

employment and promotion based upon technical competence.” (Hall 1962: 297).  Lawrence and 

Lorsch characterize the dimensions of the sub-system structure in terms of the attributes of 

supervision in the organization: “1) Span of supervisory control: 2) number of levels to a 

supervisor shared by other subsystems, 3) specificity of review of subsystem performance, 4) 

frequency of review of subsystem performance, and 5) emphasis on formal rules and procedures” 

(Lawrence and Lorsch 1967: 16-17).  Structure has also been characterized in terms of at least 

five dimensions: specialization (the number of diverse jobs performed by the organization), 

standardization (rules that apply invariably to the organization), formalization (the extent to which 

the rules of the organization are written), centralization (the level of decision making authority), 

and configuration (the shape of the role or the characteristics of the organizational chart) (Pugh, 

Hickson, Hinings and Turner 1968). 

 Structure has also been described in terms of structural characteristics used to improve 

information processing.  Daft and Lengel suggest seven such structural characteristics that 

reduce uncertainty and ambiguity and hence amplify information processing capability: 1) group 

meetings, 2) individual integrators that bridge subunit boundaries, 3) direct contact among 
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employees, 4) planning processes, 5) special reports, 6) information systems, and 7) standard 

rules (Daft and Lengel 1986). 

 One conceptualization of organization separates the policies and activities, the structuring, 

from the structural, or physical, characteristics of organization (Dalton, Todor, Spendolini, Fielding 

and Porter 1980).  In this conception, structural characteristics include size, span of control, 

hierarchy and administrative intensity and structuring includes specialization, formalization and 

centralization.  

 The organization may be described in terms of the functional parts which comprise it.  

Mintzbeg suggests that there are five functional parts to the organization: the strategic apex or 

the top management of the firm, the operating core responsible for basic production of the firm, 

the middle line or the vertical authority structure connecting top management and production, 

technostructure that serves to standardize the work of others, and support staff that provides 

services to enable the production (Mintzberg 1979).  In synthesizing the organizational research 

up to that point, MIntzberg also suggests that there are five coordinating mechanisms, mutual 

adjustment (information coordination that works in complex situations), direct authority (where 

responsibility for the work of others is given to a manager in a hierarchy, and then three types of 

standardization, pre-programmed work processes, specification of work outcomes and input 

standardization where skills and knowledge are consistent across the organization (Mintzberg 

1979).  An additional form of standardization, one in which a common agreement on culture or 

norms drives standardization in the organization was added subsequently (Mintzberg 1989). 

    While the characterizations of organization structure have varied markedly in the literature, 

there are some consistent themes that emerge.  The division of labor and the accompanying level 

of specialization that the organization utilizes to accomplish its tasks is one important aspect of 

structure.  The types of rules that are deployed by the firm and the extent to which they are 

written down are part of the organization structure of the firm, meaning that standardization and 

formalization are important aspects of structure. Another important aspect of structure is who is 

responsible for making decisions in the firm.  Decision making authority may be defined by the 
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organizational hierarchy, by the level of centralization of decision making or by informal 

mechanisms, but locus of decision making is a consistent component of structure among different 

characterizations.  Finally, the shape of the organization with regard to relationships among its 

members and its subunits is an important aspect of the organization structure.  An organization 

chart may serve the purpose of defining the shape of the organization such that the organization 

is defined in terms of how individuals relate to each other and the connections between 

individuals.  Overall, the analysis suggests that organization structure is composed of multiple 

dimensions. These multiple dimensions may include at least specialization, standardization, 

formalization, centralization and configuration.            

 Having considered some of the characterizations of the organization structure of the firm as a 

whole, the next section describes different ways that the structure of the IT organization are 

defined in order to place this work in the context of other research that has investigated the 

structural consequences to the IT function and also to relate the IT organization structure to the 

broader organizational literature. 

IT Organization Structure 

 There are many different ways to conceptualize the structure of the IT function.  Common 

ways include decision making policy related to IT, the centrality of decision making regarding IT, 

configurations that represents decision patterns regarding IT, and organization charts 

representing the hierarchy of the IT function.   

  One common description of IT structure is IT governance.  IT governance has been defined 

as “specifying the decision rights and accountability framework to encourage desirable behavior 

in using IT” (Weill and Ross, 2004).  IT governance includes decisions made by both IT and non-

IT management considering the types and level of IT investment by the firm.  According to 

Fonstad and Robertson (2006), IT governance creates alignment between the corporate strategy 

and the enterprise architecture, “the organizing logic for applications, data, and infrastructure 

technologies, as captured in a set of policies and technical choices, intended to enable the firm’s 
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business strategy” (Ross, 2003).  IT decision making policy is one way to describe IT structure in 

that it constrains and supports the implementation of key principles in strategic IT initiatives. 

 A second way to think about IT structure is the centrality of decision making in IT.  Are 

centrally positioned, corporate level executives responsible for key decisions regarding IT 

investment and policy choices?  Or do investment and policy decisions get made in a 

decentralized fashion, by localized, business unit management in the firm?  Centralization and/or 

decentralization of IT have been studied at length (Brown and Magill, 1998; King, 1983; 

Sambamurthy and Zmud 1999).  It is part of the broader organizational literature that addresses 

the trade-off between differentiation and integration (Lawrence and Lorsch 1967).  Recently, most 

IT organizations in large, multi-business unit firms were thought to be some form of federal model 

(Sambamuthy and Zmud 2000) and that the organizational structure of IT would mimic the 

structure of the broader organization (Sambamurthy and Zmud 1999; Brown and Magill 1994). At 

the same time the organizational literature recognizes the effects of a more volatile and uncertain 

environment and the need to provide flexibility and decision authority at the interface of the 

business with its environment (Prahalad and Krishnan, 2008).  Thus, we would expect 

businesses to be decentralizing decision authority and, if IT mimics the overall organizational 

trend, IT would be decentralizing as well. 

 A third conceptualization of IT structure is the configuration of patterns of each corporation 

regarding IT decisions.  Decisions may be shared to different degrees among corporate 

headquarters, IT and the business groups of the firm.  The pattern by which decisions are made 

across five domains, IT principles, architecture, infrastructure, business applications and IT 

investment, is one way to specify the governance or structure of IT decision making for the 

corporation.  Specifically, five principle archetypes define the types of decision making patterns 

observed in large corporations (Weill, 2004): 
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 Business monarchy – business leadership makes IT decisions. 

 IT Monarchy – IT staff make IT decisions. 

 Federal – coordinated approach between corporate leadership and business units to 

make IT decisions.  

 IT Duopoly – coordinated decision making inclusive of IT and one other business group. 

 Feudal – decentralized approach in which business units make IT decisions.  

 

 Organization charts are a fourth and tangible means to describe IT structure.  Previous 

research has found that different models of IT organizations exist in order to achieve the specific 

objectives of the corporation regarding the IT function.  Specifically, Agarwal and Sambamurthy 

(2002) found three general organizational structures of the IT function, each aligned with the 

specific expectations of IT in the corporation.  The Partner Model is one where the focus is that IT 

leadership works in close proximity to the business unit in order to drive innovation via IT 

solutions.  The Platform Model is one in which the IT function is primarily expected to efficiently 

support the lines of business through its efficient creation of enterprise-wide platforms and 

capabilities.  Finally, the Scalable Model relies on a strong sourcing network to provide flexibility 

in the volume and type of IT capabilities to support business growth (Agarwal and Sambamurthy, 

2002).     

 A fifth way to describe the structure of IT is the coordinating mechanisms that are used to 

coordinate the activities of subunits.  Horizontal mechanisms are “designed to encourage liaison 

contacts between individuals in order to coordinate the work of two units” (Brown 1997).  Such 

cross-unit collaboration is required for the cost advantage of economies of scale, standardized 

infrastructure and enabling synergies among units (Brown 1997).  Formal groups such as 

steering committees with shared membership between IT and the business units and standing 

committees encourage the creation of IT-related synergies from systems development activities 

across business units (Brown and Magill 1998). 

 Most empirical applications of IT organization structure tend to focus on a single dimension of 

structure (e.g., Sambamurty and Zmud 1999; Xue, Ray and Gu 2011; Banker, Hu, Pavlou and 
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Luftman 2011).  A notable exception in the literature considers centralization, formalization and 

complexity of the IT organization (Brown and Bostrom 1994).  Even in this work, the three 

dimensions of structure are combined to reflect an organic vs. mechanistic structure (Brown and 

Bostrom 1994). 

 There has been a recent effort to conceptualize the structure of IT in terms of the services 

that IT provides.  Specifically, IT services are comprised of three structural dimensions: 

standardization, formalization and centralization (Ball, Xia and Adams 2012).    

 Having built a foundational understanding of both the demand for integration and the IT 

organization structure, we now consider the relationship between the demand for integration at 

the enterprise level and the structure of the IT organization.  

Relating the Demand for Integration of the Enterprise to IT Structure 

Why the Impact on the IT Organization Structure? 

 We have developed an argument that suggests that large multi-business unit firms have 

evolved into organizations that are intensely information-based.  Information processing capability 

is critical to the performance of the firm as a result of an increasingly volatile and uncertain 

environment faced by the firm.  The firm’s dependence on information suggests that the function 

in the firm that is primarily responsible for information, the IT organization, plays an important role 

in enabling or providing information processing capabilities to meet these demands of the firm.   

The important role that IT plays in information processing and the well-established link between 

information processing capability and structure (e.g., Tushman and Nadler 1978), implies that the 

structure of the IT organization may be modified in order to best fit a changing set of information 

processing needs.  Further, the unique and comprehensive view that the IT organization has in 

the firm suggests that the IT organization may play an important role as an organizational 

integration device, coordinating the activities of subunits of the firm.  This comprehensive view 

creates opportunities for IT to facilitate common agreement on standards, identify synergies 

across distinct units, and leverage projects that may benefit multiple subunits of the firm. 
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 As the role of the IT organization changes and as the demands on it increase, its structure 

will be affected.  In the next section, we discuss the nature of this change. 

Nature of the Impact on the IT Organization Structure     

 The anticipated change in the structure of the IT organization as a result of high demand for 

integration is for more centralization.  The IT organization is known to vary based on the needs of 

the rest of the organization.  “Centralized cooperative computing is related to functional 

organizational forms with high integration” (Fiedler, Grover and Teng 1996).  There are many 

reasons to expect centralization of IT in the context of increased demand for integration.  

Centralization is important in order to initiate and maintain standardization because a central 

coordinator may impose the standardization directly rather than waiting for the consensus of 

multiple, potentially divergent stakeholders subject to the standards.  Centralization also 

strengthens the IT organization’s comprehensive view of the organization and enables the IT 

function to coordinate the activities of the business units of the firm.  A centralized IT function that 

supports every business unit of the firm possesses information regarding every business unit of 

the firm, has insight into activities that may be common or benefit from common processes across 

the firm, and benefits from a vision advantage.  For all of these reasons, the IT organization is 

more likely to centralize its organization to meet the demand for integration in the remainder of 

the organization.          

 We challenge the long-held view that all else equal, the structure of the IT organization will 

mirror the corporate structure (Brown and Magill 1998; Sambamurthy and Zmud 1999).  While 

this appears to be the case until the turn of the century, our study suggests that the IT 

organizations no longer follow the corporate structure (e.g., see Figure 1.5).  Instead, when 

integration is particularly important as we have suggested, individuals within the subunits of the 

organization recognize their interdependence and “communicate and coordinate very well under 

decentralization” (Alonso, Dessein and Matousek 2008: 147).  Business unit individuals need a 

means to share and process large amounts of information and an integrative device that assists 
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in translation and in the negotiation required to coordinate among the subunits.  It is possible that 

firms are taking advantage of the information processing and coordination capabilities that a 

centralized IT organization provides while retaining the benefits of decentralization in the rest of 

the firm.    

 An increasingly complex external environment is related to decentralization of the firm 

(McCann and Galbraith 1981).  While it is true that decentralization of IT occurs at lower levels of 

uncertainty, more extreme levels of environmental uncertainty are associated with more 

centralized IT because local business units may not be able to respond independently to the 

volatile and ambiguous demands of the environment and because the need to take coordinated 

action may dominate other important concerns (Xue, Ray and Gu 2011). 

 Lastly, the demand for integration will modify the relative rank of the top IT executive and as a 

result the configuration of the IT organization within the rest of the organization.  The first reason 

is that if decision making authority is focused at the corporate level, there is typically one single 

top IT executive in the firm.  In the opposite case where decision making authority is distributed to 

the business units, then there is likely to be one business unit level CIO or top IT executive for 

each business unit.  The overall influence of the IT organization is allocated among multiple top 

executives so that the overall influence or rank in the corporation for any given individual is lower.  

A second reason that the rank of the top IT executive will be higher in a centralized IT structure is 

that an individual that is in a central position in the network of the organization is likely to be better 

compensated (Burt 2004).  Individuals that link other entities of the organization are compensated 

differentially for their vision advantage (Burt 2004) and intermediate orientation that is highly 

valued for enabling communication and integration (Lawrence and Lorsch 1967). 

Performance Implications 

 So far, the discussion of the impact of the demand for integration on the structure of the IT 

organization has been primarily descriptive, geared toward understanding and explaining a 

phenomenon that we have observed in practice.  However, we are interested in this line of 
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research because the appropriate IT organization structure is likely to influence firm performance 

in multiple ways.  Understanding how to structure the IT organization to maximize performance is 

an important normative question for IT management and the general management of the firm.  

Delivering IT capabilities at minimal cost directly contributes to the profit margin of the firm so an 

organizational structure that delivers the most capabilities for a given cost directly relates to firm 

profitability.  Also, given the enabling nature of IT investment, an IT organization structure that is 

most capable of supporting and enabling other organizational capabilities is likely to create 

competitive advantages for the firm (e.g., El Sawy, Malhotra, Gosain and Young 1999; Agarwal 

and Sambamurthy 2002; Wheeler 2002; Ray, Muhanna, Barney 2005). 

Alignment of the IT Organization Structure with the Demand for Integration 

 In Chapter 2, we described the importance of contingency theory with regard to the influence 

of the demand for integration on the IT organization structure.  Contingency theory implies that 

the performance of the organization depends on the fit between the organization structure and 

the environment (Drazin and Van de Ven 1985; Van de Ven, Ganco and Hinings 2011).  As 

applied to contingency theory in this research, we use the term environment to include both the 

environment of the firm and the environment of the IT organization itself (which includes aspects 

of the firm, such as, the firm strategy and the firm structure).  The basic theoretical implication 

regarding performance is that the IT organization structure should fit its environment.  Better fit is 

associated with better performance of the firm, all else being held equal. 

 Fit in this scenario may also be thought of as the alignment between the structure of the IT 

function (part of the overall IT strategy) and both the business strategy and the environment faced 

by the firm (Henderson and Venkatraman 1993).  The alignment of the IT strategy (including its 

organizational structure) with the business is expected to drive overall organizational performance 

(Sabherwal and Chan, 2001; Chan, Huff, Barclay and Copeland 1997; Henderson and 

Venkatraman, 1993).  We expect that the appropriate fit or alignment between the demand for 

integration in the firm and the IT organization structure is that higher levels of demand for 
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integration are addressed by more standardization, formalization, and centralization of the IT 

organization structure.  Standardization is a strong coordinating mechanism that allows a function 

such as IT to standardize the work of others (Mintzberg 1979).  Standardization enables more 

efficient coordination of the rest of the firm and satisfies the high demand for integration.  

Formalization documents the rules or processes of the firm and ensures consistency across the 

firm.  Formalization ensures that different subunits of the organization understand how other 

subunits of the firm respond in given situations, reduces variability and promotes integration.  

Centralization in IT accomplishes multiple objectives in responding to the demand for integration.  

First, centralized decision making is supportive of standardization and is therefore responsive to 

the demand for integration for the reasons already mentioned.  Centralization also means that the 

IT organization possesses a global, corporate-wide perspective.  IT employees in a centralized IT 

organization are more likely to understand the diverse requirements, language and business 

needs of the subunits that demand integration.  Centralization in IT also means that IT can 

maximize the economies of scale and provide information processing capability for the firm at the 

lowest overall cost.  Intense demand for integration may be met with additional information 

processing and an IT organization that is able to provide that information processing capability 

efficiently will recognize a performance benefit.                      

 However, if demand for integration is low, an over-response with respect to IT organization 

structure is expected to have deleterious effects.  Excessive standardization, formalization and 

centralization of IT may be costly to implement, but more importantly is likely to adversely impact 

the performance of the rest of the organization.  Standardization reduces the responsiveness of 

each of the subunits because each subunit is unable to meet the specific, differentiated 

requirements of its market.  Standardized IT requires long decision cycles and is likely to be 

associated with business unit resistance (Kettinger, Marchand and Davis 2010).  While 

standardization in IT may benefit companies that sell commodity products, such standardization 

can be especially problematic for companies focused on innovation (Ross, Weill and Robertson 

2006).  Formalization (i.e. documented, written policy) is costly to create and may be completely 
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unnecessary when integration requirements are low.  Excessive detailed formalization in IT 

(especially IT architecture) may be overwhelming to the rest of the organization and can actually 

minimize the influence of the IT organization that creates it (Ross 2003).  Finally, centralization of 

IT will reduce the fit between the specific IT solutions and the localized business requirements.  

Forcing the fit of uniform IT decisions across the enterprise may create efficiencies in 

coordination, but may not perform as well as customized decision making in IT tailored to the 

needs of each business unit (Brown and Magill 1998).  It is also possible to provide too much 

information processing capability for a given requirement for information processing (Tushman 

and Nadler 1978).  In total, excessive structure may dampen the organization’s flexibility and 

cause the organization to miss out on the opportunities of a changing environment (Davis, 

Eisenhardt and Bingham 2009).  

 The structure of the IT organization is expected to affect the integration capability of the 

function and ultimately the performance of the firm.  For example, recent work has demonstrated 

that the relationship between the level of standardization, formalization and centralization and the 

performance of the IT organization is mediated by coordination and integration (Ball, Xia and 

Adams 2012b).  Figure 3.5 indicates our expectations in aligning the IT organization structure 

with the level of demand for integration.  Alignment is expected to be achieved when the 

organization responds to high demand for integration with high levels of standardization, 

formalization and centralization of the IT organization or when the organization responds to low 

demand for integration with low levels of standardization, formalization and centralization of the IT 

organization.  Specifically in the figure, we expect alignment and best performance along the 

“Alignment for Performance” diagonal.  Weak performance is expected off the diagonal when the 

organization either responds with too much standardization, formalization and centralization for 

low levels of demand for integration or the IT organization fails to respond to the demand for 

integration (i.e. the firm’s IT organization is a misfit to the environment that it faces).                 
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Figure 3.5  Aligning the IT Organization Structure with the Demand for Integration 

 

 One example of the tradeoff depicted in Figure 3.5 is whether or not a firm should pursue 

integration in the context of mergers and acquisitions.  While there are significant costs and 

inherent risks in undertaking significant integration as a part of a merger, not addressing the 

demand for integration that comes from a desire to combine synergistic capabilities results in 

missed opportunities and potentially even higher costs to integrate later (Neiderman and Baker 

2009). 

Assumptions of the Study of Performance 

In our subsequent empirical analysis regarding performance, two fundamental assumptions 

are maintained.  First, as mentioned above, the ideal IT organization structure is expected to be 

the result of multiple contingencies such that the demand for integration may or may not be a 

dominant contingency for a given firm.  Therefore, we control for alternative contingencies to 

ensure that any finding regarding the demand for integration is robust to an extensive set of 

potential factors.  Second, it is admittedly difficult to isolate the effect of one function’s 

organization structure on the performance of the firm.  For this reason, the analysis is considered 

exploratory with the understanding that more definitive results linking the demand for integration, 

the IT organization structure and firm performance will require additional research.   
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Chapter 4 The Concept of the Demand for Integration 

Our notion of the demand for integration is synonymous with what Lawrence and Lorsch 

called “requisite integration.” (1967: 10)  It is the requirement that subsystems of an organization 

must engage in constant collaboration in order to accomplish the organization’s tasks.  It is the 

felt need for joint decision-making in the organization (March and Simon 1958).  The demand for 

integration is a pressure felt by the firm as a whole to integrate or coordinate the actions of its 

subunits.  It involves the need to share information across subunit boundaries as a result of the 

interdependence among those subunits.  The demand for integration increases with increasing 

levels of interdependence.  Demand for integration is a firm-level pressure that impacts the 

expenditure on IT (Dewan, Michael and Min 1998) and further impacts the IT organization 

structure.  It is the general need to coordinate activities among the subunits, not necessarily the 

specific need for subunits to coordinate with the IT organization or vice versa.      

In order to develop the concept of the demand for integration and eventually build a measure 

for the construct, we begin by understanding the component sources of the demand for 

integration in the large, multi-business unit firm.  In the next section, we describe those 

component sources in terms of an overall framework for the demand for integration.   

An Overall Framework for the Integration Demands of the Enterprise 

Up to this point, we have described a general demand for integration in the firm, a force that 

we suggest has become particularly important in recent years as a potentially dominating 

contingency in many firms influencing the structure of the IT organization.  Now, we turn to the 

more specific contingency factors behind this general demand for integration that are likely to 

influence the structure of the IT organization.  These contingency factors are exogenous to the IT 

organization.  They may be exogenous or endogenous to the firm as a whole.  In other words, the 

factors are contextual factors for the IT organization, are not controlled or caused by the IT 

organization and are factors to which the IT organization may respond.  As with the demand for 
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integration, these sources of demand are firm-level factors which are in-line with our basic 

premise that firm-level demand for integration influences the IT organization structure. 

As mentioned, interdependence is a key consideration when evaluating the demand for 

integration in a given firm.  Levels of  interdependence increase from pooled, where subunits are 

interdependent because they share common organizational resources or objectives, sequential, 

where the output from one subunit is input for another subunit, and reciprocal, where the output 

from one subunit is input for another subunit and vice versa (Thompson 1967).  Additional levels 

of interdependence are considered to be at the group level, where the reciprocal interdependence 

is further complicated by the need for simultaneity in action to manage the dependence (Van de 

Ven, Delbecq and Koenig, 1976), and network, where interdependence exists among a network 

of connected entities. When sequential, reciprocal, group and network interdependence are 

present, the demand for integration is highest.  The levels of interdependence are indicative of 

the incentive the firm has to integrate the activities of its subunits.  High interdependence is 

therefore a direct gauge of the demand for integration.  Firms with high interdependence must 

share information and work together to address this interdependence.  So factors that influence 

interdependence in the firm likewise influence the demand for integration in the firm.   

 The framework of demand for integration presented here considers two overarching 

sources of the demand for integration in the large multi-business firm, strategic (demand for 

integration comes from choices made by the firm) and operational (demand for integration comes 

from the normal activities of the firm).  Each of the overarching sources, strategic and operational 

demand, includes three specific sources of demand for integration.  Table 4.1 shows the 

categorization of the components of demand for integration in a large firm according to this 

framework and provides a brief description of each of those components.  Each of the 

components is described in significant detail below.     
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Table 4.1  Components of the Demand for Integration 

 

 

The construct of the demand for integration is further depicted in Figure 4.1 with the six 

sources all contributing to the level of demand for integration in the firm.  Each component factor 

constitutes a potential source of demand for integration in the large, multi-business firm, with the 

contribution of each of the components described in detail in separate sections below. 
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Figure 4.1  Components of the Demand for Integration 

 

 

 

Specific Integration Demands of the Enterprise 

Acquisition Growth 

An important source of increased demand for integration in large, multi-business unit firms is 

acquisition growth.  Growth is generally accompanied by a change to the structure of the 

organization (Baker and Cullen, 1993; Chandler, 1962; Hoskisson, 1987).  The additional 

requirement that accompanies acquisition growth is for firms to achieve synergy between the 

target and the acquirer.  The quest for synergy between target and acquirer subunits means that 

mergers and acquisitions create a demand for integration (Pitts 1976).  Resources must be 

transferred between horizontal subunits of the acquirer and the target in order to garner 

competitive advantage from an acquisition (Capron and Hulland 2004; Capron and Piste 2002).  

The transfer of resources among the target and the acquirer means a greater need to coordinate 

their activities. 
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Expectations of Wall Street are extremely high regarding mergers and acquisitions and 

require the firm to focus on recognizing synergies between the target and acquirer (Mehta and 

Hirschheim 2007).  In fact, these pressures to achieve synergies in short order are so strong that 

most firms will postpone attempts to align information systems with the business needs of the firm 

and instead will focus on integration of the target and acquirer (Mehta and Hirschheim 2007).  

The drive to discover and exploit synergies means that firms will seek to physically consolidate 

operations, with the demand for integration being highest when efforts are geared toward such 

consolidation.  As a result, growth by acquisition is associated with higher levels of demand for 

integration (Schweiger 2002). 

The simple fact that a firm diversifies into many business units to address different product 

markets is expected to increase the demand for integration in the firm.  Just the presence of 

additional units is expected to demand some level of integration.  In a diversified firm, multiple 

entities share at least pooled interdependence (Thompson, 1967), meaning that the business 

units have common objectives and may benefit from some level of coordination.  A diversified firm 

specializes the tasks and jobs its employees perform in order to address the unique objectives of 

each of the product-markets that it serves.  Each individual may perform narrowly-focused and 

autonomous jobs in order to best meet the specific needs of the unique product-market that 

he/she serves.  But job specialization creates communication and coordination problems 

(Mintzberg, 1979; Hitt, Hoskisson and Nixon 1993; Barki and Pinsoneault 2005; Okhuysen and 

Bechky 2009) and increases the demand for integration. 

Expansion into new product markets means that the scope of research and development 

activities is normally expanded as well.  Higher levels of diversification of the firm have been 

found to be associated with broader investment in R&D (technological) diversification.  However, 

coordinating the technological capabilities of the organization is challenging when relatively 

autonomous entities are engaged in the process.  The bottom line is that growth, especially in 

new product areas, is associated with higher demand for integration as the firm seeks to deploy a 

broad set of technologies across its business units, while taking advantage of strong economies 
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of scale and scope (Granstrand, 1998).  Overall, growth by acquisition creates a broader 

technological requirement and higher demand for integration.  

In summation, the need for synergy especially as a response to analysts’ expectations, the 

inherent increase in specialization and a broader R&D capability all create demand for integration 

in a post-merger firm.  In the next section, we turn our attention to the level of relatedness of the 

businesses of the firm.  

Related Diversification 

Related diversification measures the extent to which a firm is diversified into multiple, closely 

related business segments.  A firm measures higher on related diversification when the business 

units of the firm are expected to have synergies based on the similarity of the industries in which 

the business units do business (Markides and Williamson, 1994).  Firms that participate in 

businesses that share technological capabilities and knowledge may leverage existing platform 

knowledge to create new applications of that knowledge in related industries (Kim and Kogut, 

1996).  The creation of platform knowledge that is accessible throughout the business units of the 

firm requires a level of common understanding of that knowledge across the subunits.  This 

necessitates that the business units of the firm coordinate among themselves, sharing information 

across internal organizational boundaries to first develop and then leverage that platform 

knowledge (Kim and Kogut, 1996).  Firms that diversify into related businesses are expected to 

demand integration at a higher level than their counterparts that diversify into unrelated 

businesses (Dewan, Michael, and Min, 1998).  While diversification itself requires integration, 

standardized market demands in related businesses drive business unit integration (Birkinshaw, 

Morrison and Hulland 1995).  A firm composed of related businesses should act as a well-

coordinated, synergistic accumulation of businesses rather than simply as a portfolio of 

companies.  The expectation is that firms with high related diversification are more likely to use 

common resources across the business units of the firm.  Firms with high related diversification 

utilize knowledge relatedness, “the extent to which a multi-business firm uses common 
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knowledge resources across its business units,” to drive either top-line or bottom-line synergies 

across their business units and ultimately firm performance (Tanriverdi and Venkatraman, 2005: 

100).  This requirement to leverage the knowledge of the firm creates a demand for integration in 

order to create, maintain and communicate the common knowledge across the boundaries of the 

firm’s business units.  Another means that allows related diversifiers to outperform their 

counterparts is that they may be able to leverage the “experience of building strategic assets in 

existing businesses, to create a new strategic asset in a new business faster, or at lower cost 

(Markides and Williamson, 1994).  Even in this case where the relatedness of the firm’s 

businesses leads to creation of strategic assets, this creates demand for integration in that a 

business unit must act upon the knowledge developed by another business unit of the firm.  It is 

at least sequential interdependence that exists between the subunits as one unit uses knowledge 

created by the other for the purpose of developing a strategic competence.  And there is likely to 

be reciprocal interdependence in that the knowledge learned in creation of the new competence 

may be useful to the originator.  This sequential and reciprocal interdependence creates demand 

for integration of the interdependent sub units of the firm.  

In general, firms diversified in related businesses require significantly more coordination and 

control than firms in unrelated businesses due to the complexity and volume of their information 

processing requirements (Dewan, Michael and Min 1998; Chari, Devaraj and Parthiban 2008).  

This is consistent with empirical evidence that firms spend more on information processing 

capabilities in related diversifiers than comparable firms that have high unrelated diversification 

(Kobelsky, Richardson, Smith, and Zmud, 2008).   

Firms with higher related diversification emphasize cooperation among their business units in 

order to leverage the potential for economies of scope regarding the use of common resources, 

while firms high in unrelated diversification emphasize competition among the business units to 

thwart agency concerns regarding the management of each unit (Hill, Hitt and Hoskisson 1992).  

This very different emphasis in the organizational arrangements of related vs. unrelated 

diversifiers leads to very different demands for coordination depending on the diversification 
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strategy of the firm.  Because of the emphasis on competition as opposed to cooperation, 

unrelated diversification is expected to create less demand for integration, while related 

diversification is expected to heighten the demand for integration.  

The bottom line is that related diversification of the firm’s business units is a substantial 

source of demand for integration in the firm.  In the next section, the vertical integration, or the 

extent to which the firm participates along the full breadth of the value chain in which it operates, 

is considered. 

Vertical Integration 

Vertical integration occurs when “a company is producing its own inputs (backward 

integration) or owns its own source of distribution of outputs (forward integration)” (Hitt, Ireland, 

and Hoskisson, 2001:245).  “Two businesses are vertically related if one can employ the other’s 

products or services as input for its own production or supply output as the other’s input” (Fan 

and Lang, 2000: 630).  The motivation for vertically integrating includes the desire to reduce the 

uncertainty associated with materials and services that serve as input to the business operations 

of the firm (Carlton 1979), fully utilize the slack resources of the firm (Chandler 1962) and to avoid 

the transaction costs associated with the alternative arrangement of contracting with the market 

for the desired products or services (Malone, Yates, and Benjamin 1987; Williamson 1981; Coase 

1937).   There is significant value to coordinating the supply chain, but this coordination must be 

achieved with minimal costs (Jiang, Tao and Santoro 2010). 

Demand for integration has increased due to the efforts to streamline supply chain 

operations.  The Internet, e-commerce and better information systems have propelled time-based 

competition and produced added pressures for improving response time through coordination (Xu 

and Beamon 2006).   This means that firms that are vertically integrated across the value chain 

feel additional pressure to coordinate the activities of the subunits that constitute the value chain.  

Firms are further compelled to digitize their supply chain operations (Barua, Konana, Whinston 

and Yin 2004) and develop an integrated supply chain infrastructure (Rai, Patnayakuni and Seth, 
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2006) in order to achieve better performance, creating additional demand for the integration of the 

systems used for supply chain management in vertically integrated firms.   Managing the 

informational and physical flows “requires a systems approach to successfully identify, analyze 

and coordinate the interactions among the entities” of the supply chain (Sahin and Robinson 

2002: 505).  Integration and an emphasis on the system are particularly important in highly 

automated production processes (Brusoni and Prencipe 2006) that are common in modern supply 

chains.  

Vertical integration requires coordination among the businesses comprising the firm to 

minimize the inventory held by each business unit in the firm and the subsequent effect on 

entities downstream in the firm.  High sequential and potentially reciprocal interdependence lead 

to high demand for integration, especially in corporations performing sequential tasks of 

manufacturing (Clemmons and Simon, 2001).  High levels of vertical integration are also 

generally an indication that sourcing the work through the market is fraught with high transaction 

costs (Williamson, 1981).  However, there is significant cost to coordinating the various stages of 

the supply chain (Harrigan 1984; Rothaermel, Hitt and Jobe 2006). 

Overall, high levels of vertical integration increase the demand for integration in the large 

firm.  So far, we have detailed three strategic sources of demand for integration in the large, 

multi-business unit firm.  Next, we detail the operational demands beginning with the regulatory 

pressure felt by the firm.  

Regulatory Pressure 

A key environmental factor that has changed dramatically and is a source of demand for 

integration in a multi-business unit firm is the regulatory pressure felt by the firm.  In particular, 

legislation such as the Sarbanes-Oxley Act of 2002 has had a profound impact on the 

interdependence of the subunits of the firm.  The basic premise of the Sarbanes-Oxley legislation 

is of course that the organization is able to demonstrate that security and controls are in place to 

ensure effective financial reporting, provide transparency to shareholders and demonstrate that 
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strong corporate governance is in place.  The implications are widespread.  Financial reporting is 

no longer the relatively straightforward accumulation of the financial transactions from each of the 

subunits, but is a continuously coordinated effort involving finance, IT, corporate risk 

management and all of the business units of the firm (Damianides 2005).  There is an increasing 

expectation that financial data is integrated across the firm, making the IT organization 

responsible for integrating systems into the operations of the company as opposed to simply 

gathering historical financial data (Sutton and Arnold 2005).  For example, information security, 

though not specifically addressed by Sarbanes-Oxley, is an implicit compliance requirement to 

demonstrate internal control (Gordon, Loeb, Lucyshyn and Sohail 2006).  Technical staff is 

required to safeguard data through appropriate passwords, authentication and authorization 

verification.  But this security cannot be done in a vacuum.  Documentation and training must be 

comprehensive and consistent, and control procedures must be formal and standardized to 

achieve high reliability of internal controls, meaning that central information security groups are 

taking on greater responsibility (Brown and Nasuti 2005).  Regulation also creates incentives for 

companies to develop economies of scale with respect to the implementation and documentation 

of its processes.  A company that coordinates standardized processes across its separate 

business units reduces the number of unique processes it must document, maintain and manage.  

Regulation is likely to compel the firm to make IT decisions that consider the need to standardize 

across the overall corporation ahead of the needs of each business unit for customized, unique 

IT.  In fact, the 2006 Financial Executives International Survey of SOX 404 Costs indicated that 

centralized companies benefited from lower compliance costs relative to their decentralized 

counterparts (Financial Executives International 2006).  While no explanation is provided, we 

believe that companies that take a corporate perspective are able to drive standardization of their 

business processes through common technology and applications across the firm.  A coordinated 

approach requires less adjustment to accommodate local differences among business units and, 

consequently, lower cost. 
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Part of the regulatory pressure felt by the firm comes about from the level of public scrutiny 

felt by the firm.  Public scrutiny also creates a demand for integration in the large, multi-business 

unit firms.  There are three main reasons to expect that public scrutiny of large, multi-business 

unit firms has intensified.  The first is that a broader subset of the population is interested in the 

operations and management of each firm because information is available to a broader audience 

through the Internet.  This transparency means that more individuals have access to the type of 

information about the firm that allows public scrutiny.  The second is the fallout from recent, highly 

publicized corporate failures such as Enron, Worldcom, Global Crossing and Bear Stearns.  

Increased public scrutiny is a natural response to the attenuation of trust that such failures drive 

“because more information is required in making predictions about a company’s future 

performance” (Currall and Epstein 2003: 202).  The third reason for increased public scrutiny is 

the sheer volume of individual equity traders.  Self-managed retirement and equity accounts 

mean that more individual investors are actively engaged in stock market trading (Langevoort 

2009).  These individuals are just one more source of public scrutiny that a firm encounters that is 

greater than in the past.   

Corporate board members are increasingly expected to play a hands-on role in oversight of 

the firm.  Models such as the balanced scorecard (Kaplan and Norton, 1996) “are needed to help 

directors cope with complexity, and to ensure that they focus on the things that really matter” 

(Carter and Lorsch 2004: 153).  To achieve a balanced scorecard that measures and aggregates 

the firm’s financial information requires data that is consistent across the enterprise.  This can be 

done after the fact with complicated mapping and cross-reference algorithms or more efficiently 

through the standardization of data into similar formats across the company or even the 

integration of data in common systems.  Either way, the need to support a balanced scorecard or 

similar corporate performance measurement tools drives the demand for coordinated decision 

making across the subunit boundaries of the firm. 
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Specialization 

"Specialization is concerned with the division of labor within the organization, the distribution 

of official duties among a number of positions" (Pugh, Hickson, Hinings and Turner 1968: 72).  

Specialization is an indication of the breadth of different functions or roles in which the 

organization engages.  Specialization is highest in organizations where most or all of the possible 

job functions that could be present are indeed present.  In other words, a firm that has many 

unique job functions is more specialized than one with fewer unique job functions. 

Organizations undertake division of labor in order to overcome the problem of bounded 

rationality (March and Simon, 1958).  The functions that they perform are specialized in order that 

the individual may focus on a specific component of the task that is most-suited to his/her 

individual capabilities.  This resolves the problem of our limited cognitive capabilities, but 

specialization requires the organization to integrate the component parts that come with 

specialization.  Specialists may lack the broad understanding of the organization’s overall task 

(Feldman 2000).  And the task of integrating component parts is now more problematic because 

the specialists may not share common language or perspectives, making communication and 

translation among specialists particularly challenging (Heath and Staudenmayer, 2000).  The 

result of specialization is that there is more need for integration due to the parsing of the 

organization into component parts and that the integration itself is more difficult.  In short, 

coordination or integration is important for managing the dependencies introduced by 

task/subtask specialization (Malone and Crowston 1994).   Specialization of the firm is normally 

accompanied by the adoption of specialized tools to support the specialist workers, but the usage 

of a diverse set of tools means that there is additional demand for communication (Scott and 

Davis 2007) and coordination (Okhuysen and Bechky 2009).   

Overall, the result is that specialization increases the demand for integration for the firm.  In 

the next section, discussion of the operational demands is continued, but with a particular focus 

on the demand for integration resulting from the emphasis on the brand or brands of the firm.   
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Brand Equity 

 The brand equity or brand value of the firm is “the ability of the brand to deliver profits” 

(Kapferer, 2004).  Brands that are of high importance to the overall success of the firm are those 

with the greatest value or the greatest ability to deliver profits.  Brands are intangible assets of the 

firm and are sometimes thought of in terms of the customer – what is the perceived value for the 

customer of buying from the firm as opposed to its competitors.  Legally, brand is defined as “a 

sign or set of signs certifying the origin of a product or service and differentiating it from the 

competition” (Kapferer, 2004).  A shared reputation, or brand, creates dependency that 

necessitates coordination (Malone and Crowston 1994).   

Brand equity is an important aspect of the demand for integration since a strong brand 

requires a consistent, coordinated product or service across all the markets and geographies in 

which a firm participates.  Sustaining and building a strong brand requires communication and 

cooperation across the subunits of the firm (Schmitt and Simonson, 1997; Aaker 2008).  A strong 

corporate brand is valuable to the corporation because it reassures buyers, especially when new 

technology is part of the product/service (Aaker 2004).  In particular, a silo-spanning information 

system is one of the most effective means to improve a firm’s overall marketing position (Aaker 

2008).   A portfolio of brands requires a significant amount of coordination across the firm 

(Kapferer 2004).  As a result, a firm in which brand is important in differentiating the firm from its 

competitors requires coordination between the subunits of the firm in order to realize the full value 

of that brand.  In addition, marketing and technology capability interact to improve performance in 

turbulent environments (Song, Droge, Hanvanich and Calantone 2005), so the demand for 

integration will be particularly acute in such environments.  Firms in which a higher portion of their 

assets is attributable to brand therefore possess an increased demand for integration in order to 

create and maintain this brand equity, as compared to firms that depend on non-brand assets or 

resources.  

A trend toward more holistic management of the brand, a brand orientation strategy, the total 

management of the operations of the firm with consideration for brand, seems to be afoot in large 
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firms.  Decisions regarding product positioning and corporate identity need to be made at a high 

level in the firm, rather than in local units (Urde, 1994).  Brand equity is associated with strong 

market orientation by the firm, including “functions of (the) organization working together to create 

superior customer value” and “departments working closely in managing brands” (Cravens and 

Guilding, 2000).  So, market orientation demands the integration of the functions and 

departments of the firm.  In this way, brand equity creates demand for integration and may 

subsequently influence the structure of the IT function to support such integration.   

One specific type of organizational integration that is becoming more critical in terms of brand 

equity is the coordination between the marketing and public relations units of the firm.  The 

concept labeled integrated marketing communications (IMC) is a holistic approach that leverages 

synergies between once disparate marketing and public relations departments and is best-suited 

for contemporary database marketing, mass media marketing and heightened competition 

(Cornelissen, 2003).  Without getting into the specific implications of this influential marketing 

technique of recent years, the need to link the marketing and public relations entities of the firm 

will drive the demand for integration and communication between the entities, at least in this one 

portion of the organization.    

One interesting case regarding brand management and its effect on the demand for 

integration is FedEx.  The FedEx acquisition of Kinko’s in 2003 may have been motivated by the 

synergy of the office supply store where customers create professional documents with the 

overnight shipping company that delivers those documents.   Today, the business units of FedEx 

share common information systems in perhaps unexpected ways.  A customer of FedEx Office 

may now track their copy order on-line using the same web platform that is used to track the 

delivery of packages shipped via FedEx Express or FedEx Ground.  This clearly suggests a high 

level of interdependence among the FedEx business units and requires a higher level of 

integration to implement and maintain this capability across the FedEx brand.  Having a common 

customer interface and brand across the businesses of the FedEx brand is valuable to the firm 
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and compels a more centralized decision making approach, especially regarding the information 

systems of the firm. 

An interesting new challenge with regard to brand is the prominence of social media and the 

beneficial and harmful influences that it can have on brand.  Customers now communicate 

directly with other customers regarding the brand rather than simply receiving brand messages in 

a uni-directional mode from the marketing organization of the firm.  The role of marketing is to 

continue to coordinate all elements of the promotion mix even when these elements are more 

uncertain and interdependent than ever before (Mangold and Faulds 2009).  This further 

increases the demand for integration among the different subunits that interact with customers via 

social media and determines how social media fits within the marketing portfolio.  

Up to this point, we have described six sources of demand for integration in the large, multi-

business unit firms.  Sources of demand for integration created by strategic choices made by the 

firm include acquisition growth, related diversification and vertical integration  Additional sources 

of the demand for integration that occur as a result of the operations of the business are 

regulatory pressure, firm-level specialization and brand equity.  We close our conceptualization of 

the demand for integration with two comments, one regarding technology’s role in surfacing the 

demand for integration and the other regarding the comprehensiveness of our conceptualization.  

Comments Regarding the Demand for Integration 

A Note on Technology Affordance 

 An argument may be made that some of the demand for integration existed all along, but that 

technology was not adequate to provide the information processing capabilities to meet the 

demand.  This is especially relevant in the period of our study as single instance, enterprise-wide 

ERP capability really became a reality well after 2000.  It is possible that there was latent demand 

for integration in the firm, but the firm did not have the capability to deliver the level of integration 

that was demanded. In this way, technology affordance (the level of technology capabilities 

available to the firm) is an important factor that may enable the conversion of latent, pent-up 
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demand for integration to realized demand for integration.  In all of our subsequent analyses we 

assume that firms have available to them the same level of technology affordances.  Rather than 

control for an invariant factor, we allow the passage of time to represent the increased level of 

technology affordance available to all firms.   

Basically, technology affords high levels of integration among the subunits of a firm when it is 

possible to combine the firm’s data into a single instance of an enterprise-wide system (e.g. ERP 

or CRM) and the users are able to easily retrieve data from and transmit data to that single 

instance of an enterprise system regardless of where they are located geographically.  Thus, 

technology affordance is related to the maximum, cost-effective database size that may exist in a 

single instance and the speed of digital transmission that is available to connect technology users 

and their business partners.  There was an important tipping point where the technology no 

longer was a limitation on the degree to which firms integrated the data of their separate business 

units.  In the mid- to late-90s, databases were not available to manage the volume of data that 

large firms require, at least at reasonable costs.  Bottlenecks still existed due to lack of 

bandwidth.  These limitations “forced geographically dispersed companies to install regional ERP 

systems” especially in the rush to meet impending Y2K deadlines (Worthen, 2003: 69).  Large-

scale databases now afford the opportunity to capture and store enterprise-wide data in a single 

instance.  The database no longer acts as a limitation on the data integration of the firm, but 

instead as an enabler for information sharing among the subunits.  Additionally, standard internet 

protocols have allowed efficient communication both across the firm and between different firms, 

linking people and allowing for coordination of people across the world.   

The point of technology affordance is not that the technology is faster and cheaper every 

year, but that at some point it became possible to manage the entire enterprise in a more 

integrated fashion than was possible in the past.  The concept of technology affordance does not 

create any imperatives for integration in the firm, but does increase the likelihood that latent 

demand will be converted to actual demand for integration.  New technology affordance means 

that it is possible for integration to take place on a much broader scale, on an enterprise-wide 
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basis.  While this does not infer that information processing requirements are met necessarily, it 

does mean that demand for integration that exists may be managed though technology deployed 

by IT.  In the past, even if demand for integration was particularly high, the structure of the IT 

organization may not have been impacted because the technology simply was unable to 

completely address the demands.   

The bottom line regarding technology affordance is that we acknowledge that some of the 

demand for integration that is present currently may be the result of the formerly latent demand 

that is now capable of being addressed by the firm.  We assume that the most appropriate 

structural response in the IT organization will be the result of realized demand and that 

technological capabilities available in today’s marketplace have made it possible to address wide-

spread demand for integration in the large, multi-business unit firm.    

Comprehensiveness of Our Conceptualization of the Demand for Integration 

In Chapter 6, we will describe a measure of the demand for integration that is used in our 

subsequent empirical analyses.  The demand for integration is a formative construct (e.g. 

(Diamantopoulos and Winklhofer 2001), i.e., it is comprised of multiple factors that all contribute 

to or build the overall construct of the demand for integration.  The factors are not necessarily 

highly correlated and do not act as substitutes for each other.   

One of the criteria for constructing a measure based on formative indictors is that there 

should be reasonable confidence in the coverage of the construct of interest in the selection of 

the component factors (Diamantopoulos and Winklhofer 2001; Petter, Straub and Rai, 2007).  We 

analyze three different ways of partitioning the concept of demand for integration in the 

organization to provide substantiation that the six factors provide complete coverage of the 

construct, demand for integration.         

First, the demand for integration is partitioned into two managerial types, strategic and 

operational, as in the framework presented above.  The result is that both strategic demands and 

operational demands are covered by the six sources of demand for integration with three sources 



 
Page 96 

attributed to each managerial type of demand. In addition to the fact that the measures are 

comprised of strategic and operational demands, we also took a stakeholder perspective 

(Freeman 2001) to verify that the demand for integration among each of the major stakeholders 

of the firm is represented in our measures.  There are items for the construct of demand for 

integration representing all major stakeholders of the firm:  suppliers (vertical integration), 

customers (brand equity), employees (specialization, related diversification), government 

(regulatory pressure) and equity markets (acquisition growth, related diversification and 

regulatory pressure).   This coverage of the key stakeholders of the firm provides additional 

confidence that the conceptualization of demand for integration is comprehensive.  We further 

considered how the construct includes demands that are horizontal (demand for integration 

among organizational units of the firm) and vertical (demand for integration up and down the 

hierarchy of the firm) coordination.  The components provide good coverage across these two 

dimensions as well.  Acquisition growth, related diversification and regulatory pressure are 

horizontal demands in the firm, while vertical integration, specialization and brand equity are 

vertical demands.  Using all of these perspectives provides additional confidence in the 

comprehensiveness of the components in our specification of the demand for integration.  Table 

4.2 provides a summary of the comprehensiveness analysis and indicates the factors related to 

the categories of each framework. 
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Table 4.2  Comprehensiveness of Our Conceptualization of the Demand for Integration 

 

 

 Another point raised by the fact that the demand for integration is determined by six sources 

is that each firm may experience different levels of any combination of the six forces.  For 

example, the demand for integration may be high in one firm as a result of intense acquisition 

growth.  In another firm, the demand for integration may be similar overall, but the sources of the 

demand may be completely different (e.g. vertical integration and specialization with entirely 

internal growth).  We therefore avoid the assumption that one source moves with another source; 

instead, the sources may be completely independent of each other.  This equifinality with respect 

to the determination of the level of demand for integration is realistic, i.e. demand for integration 

may come from any given source in a given firm, and lends further credibility to the demand for 

integration as a formative construct.     

We believe that the increased demand for integration described here as resulting from six 

sources has a profound impact on the way that the IT organization is structured in order to meet 

these demands of the enterprise.  

 In the next chapter, a proposed empirical test of the influence of the demand for integration 

on the structure of the IT organization over the past fifteen years is described. 
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Chapter 5  Specific Hypothesized Relationships 

As argued so far, the demand for integration in the large, multi-business unit firm is expected 

to be associated with more structure in the IT organization, as depicted in Figure 5.1.  In the 

following sections, justification of the impact of the demand for integration on each dimension of 

IT organization structure is presented and the resulting hypotheses are explained. 

 

Figure 5.1  Demand for Integration and the IT Organization Structure 

 

 

The Impact of the Demand for Integration on IT Organization Structure  

Hypothesized Effect of the Demand for Integration on IT Standardization 

The IT organization is uniquely positioned to facilitate the standardization of business 

processes because of the important link between the business processes of the firm and the 

associated information systems.  “Standardization of work content is a very strong coordinating 

mechanism" (Mintzberg, 1979: 83).  Standardization is a coordinating mechanism that the IT 

organization is uniquely able to drive.  While standardization is certainly a means of achieving 

lower costs, significant standardization is also likely in firms attempting to better integrate 

disparate systems across its businesses (Ross and Vitale, 2000).  The IT organization may 

facilitate agreement on standardized applications across the firm and design standardized 
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solutions that consider the combined requirements of the different subunits of the firm.  "Cross-

functional business processes depend on information flows that cross organizational boundaries 

and are supported by the IT infrastructure" (Weill and Ross 2004: 94).  Information flows are 

easier to achieve in an IT organization that emphasizes standardization. 

One of the important capabilities that the IT organization is commonly responsible for is 

project management.  If addressed at an enterprise-level, standardized project management 

practices can be a strong integrating mechanism for the rest of the firm (Bolles and Hubbard 

2007).  This standardization in IT has the ability to satisfy some of the demand for integration in 

the firm since standardization enables more efficient integration of diverse subunits of the firm.  

The level of knowledge sharing among subunits of the business and the importance to the 

organization for learning from other subunits affects the level for standardization in the 

technological architecture (Bartlett and Ghosal 1998).  A firm in which knowledge sharing and 

organizational learning (i.e. demand for integration) is high is likely to standardize its IT platforms 

and software vendors (Kettinger, Marchand and Davis 2010).  In fact, investment in 

standardization is critical for modular design, which enables integration across the enterprise, and 

even some level of flexibility that comes with it (Baldwin and Clark 2000).  A modular organization 

design depends on standardization so that components may be decoupled but linked via 

standard interfaces (Brusoni and Prencipe 2006).  Standardization allows top executives to 

recognize the usefulness and develop insights from the significant amount of data that a firm 

collects in its normal operations (Prahalad and Krishnan 2008).  Specifically, in the area of 

performance measurement, “managers prefer measures that are common across a number of 

situations” (Chenhall 2005: 400).  Standardization in IT drives a common set of measures and 

data that is especially helpful in an environment with high demand for integration.          

Not only is standardization a strong coordinating mechanism, it is less expensive than more 

complex mechanisms such as mutual adjustment (Mintzberg 1979).  As a result, we hypothesize:  

H1: Higher demand for integration in the firm is associated with higher levels of standardization in 

the IT organization.  
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Hypothesized Effect of the Demand for Integration on IT Formalization 

 Formalization and standardization are very closely related as formalization is often what 

enables the standardization of work processes (Dalton, Todor, Spendolini, Fielding and Porter 

1980).  Formalization; the extent to which rules, procedures and activities are written down, is one 

of the design parameters that should be fit to the contingency factors that the organization faces 

(Mintzberg 1980).  High levels of demand for integration in the firm and the associated high 

information processing requirements are expected to be met with complex coordinating 

structures, including formal information systems (Tushman and Nadler 1978).  Formalization in IT 

planning enables alignment with business needs and provides improved vision of the 

environment (Wang and Tai 2003).  So, formalization in IT is expected to enable the IT 

organization to better align its activities to meet the business need for addressing the demand for 

integration and be more responsive to environmental uncertainty.  Formalization of the IT 

processes is also found to improve the performance of collaborative exchange (Patnayakuni, 

Ruppel and Rai 2006).  Formal interventions, especially those geared toward enabling interaction 

among a group of people, can improve the coordinated performance of a group of actors 

(Okhuysen and Eisenhardt 2002).  Formalization is also a key enabler of innovation through 

effective communication (Nobel and Birkinshaw 1998).  Demand for integration drives the need to 

formalize the IT organization because formalization of information and systems enables diffusion 

of new technology capabilities across the organization with fewer concerns about variation in 

usage of the new technology in practice.  This diffusion of consistent technology across the 

organization enables integration among the business units of the firm.  As a result of the 

importance of formalization of IT to meet integration requirements, we hypothesize: 

H2: Higher demand for integration in the firm is associated with higher levels of formalization in 

the IT organization.  
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Hypothesized Effect of the Demand for Integration on IT Centralization 

Centralization of the IT organization represents the locus of decision making authority 

regarding IT activities (Brown and Bostrom 1994).  Centralization of IT enables sharing of 

resources and integration across the resources of the firm (Xue, Ray, and Gu 2011).  

Centralization of IT decision making contributes to both reducing costs via economies of scale 

and to increased cross-unit collaboration (Brown and Magill 1998; Brown 1999).  Thus, demand 

for integration is expected to push the IT organization to centralize in order to provide the cross-

unit collaboration required by the rest of the organization.   

On the other hand, decentralization in the IT organization, while generally associated with 

flexibility and responsiveness, is problematic for systems integration and makes standardization 

more difficult (DeSanctis and Jackson 1994).  A centralized IT function is positioned to serve as a 

coordinating mechanism enabling standardization of IT and integration among organizational 

subunits.  Centralized IT has a unique purview that cuts across the subunits of the firm.  As a 

result, a centralized approach in IT will be preferred in the face of significant integration needs.  

As a result of the preference for centralized IT in the face of high demand for integration, we 

hypothesize: 

H3: Higher demand for integration in the firm is associated with higher levels of centralization in 

the IT organization.  

Hypothesized Effect of the Demand for Integration on Organizational Configuration 

The configuration of the IT organization can take on a number of instantiations.  Organization 

configuration is the “shape of the organization’s role structure” and includes span of control and 

the ratio of workers per supervisor among other dimensions (Pugh et al. 1968: 71).  A 

configuration may also be thought of as “a multidimensional constellation of conceptually distinct 

characteristics that commonly occur together” (Meyer, Tsui and Hinings 1993).  For example, the 

configuration of the IT organization has been described as one of three ideal models, each 

composed of characteristics that either promote sourcing relationships, enable the integration of 
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the subunits of the firm or are characterized by close business-IS partnerships that drive 

innovation (Agarwal and Sambamurthy 2002). 

In this study, we narrow the concept of configuration to specify the configuration of IT 

employees, either organizationally or geographically.  Organizationally, employees may be 

assigned to the headquarters organization or dispersed in the organization.  Geographically, 

employees are located in the same geographical area as headquarters or not.  In either case, a 

ratio of the IT employees assigned to or located in the headquarters of the firm compared to the 

number of IT employees assigned or located elsewhere serves as a measure of the configuration 

of the IT organization.  This conceptualization has an element of centralization as it measures 

whether the IT organization takes on a more dominant corporate, as opposed to subunit, 

perspective.  However, it is distinct from centralization in that it does not consider the locus of 

decision making that might vary considerably from the configuration of employees. 

IT employees who are assigned to the headquarters organization have a broader view of the 

rest of the enterprise, may support business units across the firm (as opposed to a single 

subunit), and can drive common infrastructure and information systems across the firm by taking 

an overall corporate perspective.  Employees who are located in the headquarters city are more 

likely than employees in different locations to be members of the headquarters organization.  

Employees who are located in close proximity to the corporate headquarters are also more likely 

to appreciate and embrace a global perspective because they are more likely to interact with 

people who are members of the corporate headquarters organization.  For these reasons, we 

hypothesize that: 

H4: Higher demand for integration in the firm is associated with a configuration of IT employees 

emphasizing the corporate headquarters.  

Hypothesized Effect of the Demand for Integration on CIO Rank 

Having considered the centralization and configuration of the IT organization, we also 

consider the organizational position of the top IT executive, or CIO Rank.  CIO Rank is a measure 
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of the structure of the IT function in the sense that it measures the centrality of decision making 

regarding IT (ie. a CIO that is among the top executives in the firm is an indication that decision 

making in IT is made among the top leadership of the firm and from a corporate perspective 

rather than locally within each of the business units).  CIO Rank is also a measure that represents 

the configuration dimension of structure.  A higher CIO Rank is indicative of a configuration in 

which IT plays a more prominent role in the firm (Raghunathan and Raghunathan 1989) and 

serves as a proxy for where the IT organization reports in the firm’s hierarchy.   

Firms are undertaking an “unprecedented level of large scale integration endeavors” (Barki 

and Pinsonneault 2005: 165).  The IT function is a natural entity in the organization to address 

these endeavors.  First, it is the information technology that enables much of the integration.  This 

creates more influence for the IT function in the firm, potentially changing the structure of the IT 

function to be more central to the rest of the firm.  Just as important, large scale integration 

requires standardization that must be driven by hierarchical authority or by coordination among 

the units to be integrated.  A more influential top IT executive is required in order to command the 

authority to drive standardization and to play a strong role in enabling significant integration 

across the firm.  In an environment with high demand for integration, an influential top IT 

executive is critical to addressing this demand.  Also, to the extent that the rank of the CIO 

represents centralization of the IT organization, the above arguments are also in line with a higher 

CIO Rank when demand for integration is high.  The CIO role is also seen as much more 

valuable in centralized configurations of IT organization structure, with little importance in 

decentralized IT organizations (Brown and Magill 1994).  Accordingly, we hypothesize:   

H5:  Higher demand for integration in the firm is associated with higher CIO Rank. 

Hypothesized Impact on Firm Performance 

By performance, we mean firm-level performance in terms of profitability and/or market 

valuation.  Measures such as return on assets, return on sales, return on equity, and Tobin’s q 

include both the influence of top-line revenue and bottom-line expense and are the most 



 
Page 104 

appropriate for this research.  For the purposes of this study, we avoid the use of any 

performance measure that solely focuses on cost performance or sales revenue because of the 

inherent tradeoff in organization design.  An organization structure may be ideal for cost efficiency 

but may have undesired consequences with respect to sales, or vice versa (March and Simon 

1958; Lawrence and Lorsch 1967).  A narrow focus that considers only one side of the profitability 

equation risks missing the aforementioned tradeoff in organization design.  While we are also 

interested in the performance of the IT organization itself, in this research, we consider the 

performance of the firm as a whole because of the arguments we have made regarding how the 

IT organization structure serves as an important mechanism to address demands for integration 

in the entirety of the firm.   

There is evidence that a firm’s level of integration among its business units is associated with 

improved performance, especially in global, competitive environments and where integration can 

enable the firm to harness economies of scale by integrating the business units of the firm 

(Birkinshaw, Morrison and Hulland 1995).  Research has demonstrated that the best performing 

IT firms are those that are able to “integrate and coordinate the activities of the firm” (Harris and 

Katz 1991).  However, there is also an ongoing concern that integration when unnecessary 

creates more uncertainty and higher information processing requirements without any 

performance benefits (Hill, Hitt and Hoskisson 1992).  Integration, especially in the area of 

information systems, is expected to “reduce the degrees of freedom available to users to 

experiment with and modify their technological artifacts in use” (Orlikowski 2000).  This constraint 

on the variety and novelty of information systems may reduce the overall innovativeness of the 

organization.  So, high levels of bureaucratic structure (more standardization, formalization, and 

centralization) may adversely affect overall performance (Donaldson 2001), especially if that 

structure is not required by the organization. 

While it would appear that higher levels of standardization, formalization and centralization 

adversely affect innovation, we argue that this is not a given, in fact, the relationship may be 

exactly opposite.  There is an interesting tradeoff between exploration and exploitation (March 
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and Simon 1958) in terms of innovation and organization structure.  As mentioned above, more 

standardization, more formalization and more centralization in organization structure are 

expected to reduce the innovativeness of the organization.  Ideation may be truncated because 

idea generators believe that their ideas will be caught up in bureaucratic organization and 

formalized processes, reducing the incentive for idea generators to submit their ideas and 

reducing the likelihood that ideas will even be surfaced.  While we recognize the damaging effect 

of bureaucratic structure on the overall innovativeness of the firm, we suggest that the 

standardization, formalization and centralization of IT may be beneficial to the overall 

innovativeness of the firm as well.  The argument is that standardization, formalization and 

centralization serve as a catalyst of innovation, if the given structure does not hinder idea 

generation or if there are alternative mechanisms in place to promote good ideas.  If the actual 

responsiveness of the organization is thought of in terms of being a function of the perceived 

responsiveness and the ability of the organization to respond, structure may be the vehicle to 

provide a coordinated and vigorous response throughout the organization (ie. the ability to 

respond).  In other words, exploration is encouraged because idea generators believe their ideas 

will be taken into account and considered based on their merits.  Idea generators are incented to 

generate additional ideas because they trust that their ideas will be heard.  At the same time, 

innovation may be a function of the organization’s ability to respond (exploitation of the 

opportunity).  Standardization, formalization and centralization can facilitate the rapid and efficient 

implementation of the idea once it has been surfaced and chosen for implementation.  Assuming 

that there are mechanisms in place in the organization to promote and support the ideation, 

bureaucratic structure may actually be enabling of innovation.    

With regard to the IT organization structure specifically, standardization across the firm may 

be the best approach for companies with commodity type products and services, but “costs of 

standardization outweigh the benefits” in companies depending on innovation for success (Ross, 

Weill and Robertson 2006: 38).  Centralization in the IT organization creates “a structural barrier 

to strong alignment with business management” (Brown 1999) and may cause the organization to 
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“fail to meet the varying needs of the different business units” (Xue, Ray and Gu 2011: 3).  So, 

attempts to address high demand for integration with IT organization structure may have 

detrimental effects to the responsiveness of the IT organization to the business unit requirements. 

Our normative expectation with respect to performance is that, all else being equal, the firm’s 

IT organization is structured to a level which addresses the level of demand for integration in the 

rest of the firm, but that the IT organization not be excessively structured.  This is an alignment 

argument where a more standardized, formalized and centralized IT organization structure is best 

suited to manage high demand for integration in the firm.  Less standardization, formalization and 

centralization in the IT organization is required to manage low demand for integration.  Excessive 

levels of structure when the firm faces low levels of demand for integration amounts to overkill, 

while inadequate levels of structure will mean that demand for integration is not addressed fully.  

Both scenarios are expected to adversely impact performance.  In Figure 5.2 (repeated from 

Figure 3.5), the theoretical expectation with regard to the relationship between demand for 

integration and IT organization structure and the impact on firm performance is depicted.  As 

expressed above, the firm is expected to recognize a performance advantage when the IT 

organization structure is aligned (as in the gray colored boxes along the performance diagonal in 

Figure 5.2) to the level of demand for integration in the firm.  
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Figure 5.2  Aligning the IT Organization to the Demand for Integration for Performance 

 

 

Better firm performance is expected when there is both a strong role for IT in enabling growth 

and innovation and there is strong alignment between the business and information systems 

strategy (Oh and Pinsonneault 2007).  So, we also expect firm performance to be best when the 

information systems role and structure is aligned with the demands of the firm and its 

environment. 

Another way to describe this performance expectation is that the IT organization structure 

moderates the impact of the demand for integration on performance.  High levels of IT 

organization structure (more standardization, formalization and centralization will reduce the 

negative effects of the demand for integration. The specific mechanics of how the performance 

expectation will be tested will be presented in Chapter 8.    

H6:  IT organization structure moderates the relationship between demand for integration and firm 

performance. 
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Chapter 6 Sample and Methodology  

Chapter 6 describes the research design that is used in testing the six hypotheses noted 

above (H1 – H6).  The design is described in terms of the sample and data associated with the 

sample, the empirical model, how the variables used in the empirical analysis are measured and 

the methodology used to test the specific hypotheses.    

Data/Sample 

Population of Interest 

The population of interest for this study is large, multi-business unit firms.  Companies were  

selected at random from the 2008 Fortune 1000 list (Fortune 2008), the largest 1000 American 

firms by annual revenue for which revenue information is publicly available.  This population of 

firms is chosen due to the high degree of global interest in these firms, but more importantly 

because they generally comprise multiple business units, geographies and/or product markets.  

This allows a better context to test for the impact of the demand for integration across the 

subunits of the firm.  Smaller, single business unit forms will experience very different integration 

demands and therefore are not among the intended population of firms for this study.      

Sampling Design 

We randomly selected 216 companies from the population for inclusion in the study.  The 

choice of the number of firms to sample from the population was made to provide adequate 

power for testing the effects of interest, while recognizing the significant data collection effort 

required for all of the measures used in this empirical analysis.  Thirty firms were eliminated from 

our sample for one of the following three reasons: (1) segment data is reported differently for 

banks (6 of the selected companies), making comparisons between banks and firms in other 

industries ill-advised, (2) a handful of companies (16 sampled companies) are privately held 

meaning that they do not report some of the detailed financial data required for this study, and (3) 
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the remaining firms (8 companies) had only one year of financial or top executive data available 

due to a change of ownership status.  The resulting 186 companies make up the sample set for 

this research.  The list of companies that were chosen for the sample is given in Appendix A. 

The sample is unbalanced in the sense that data is available for all years in the study period 

(1993-2009) for most firms, however, some firms were founded, changed ownership status from 

public to private or vice versa or failed during the period so useful data is only available for a 

subset of years for some of the firms. 

Data Sources 

Data for the firms in our sample were obtained from a number of secondary sources.  

Specific sources include CNN Money (Fortune 1000 companies), Compustat (firm performance 

information, business segment performance and merger and acquisitions activity), Bureau of 

Economic Analysis (input/output tables related to vertical integration), Bureau of Labor Statistics 

(specialization of occupations and consumer price index), Securities and Exchange Commission 

(audit fees paid/regulatory), National Bureau of Economic Research (patents by firm), Corporate 

Affiliations (CIO Rank, corporate structure), Harte-Hanks Market Intelligence (IT Standardization, 

IT Formalization, IT Centralization and IT Configuration - Organizational), LinkedIn (titles and 

locations of IT employees for IT Configuration - Geographic), and Mercer Consulting (IT job 

titles).  Data for each firm was matched by firm and year across all of these data sources.  Data 

was sought for the fiscal years 1993 through 2009.  Some variables are only available for certain 

years.  A full listing of the data sources is included in Table 6.1.  The table indicates the source of 

the data, the measure(s) that are constructed from the source and the specific variables from the 

data source used in the construction of the measure, as well as the years of data availability for 

the data source. 
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Table 6.1  Summary of Data Sources 
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Sampling Process and Assessment of Potential Sample Selection Bias 

The overall sample consists of the 186 firms mentioned above.  Data was collected for the IT 

organization structure variable, CIO Rank, for each of these firms.  The result was that the overall 

sample used in the CIO Rank analysis may be assumed to be unbiased due to random selection 

of firms into the sample.  However, data was only available for a subset of firms for each of the 

remaining IT organization structure variables (ie. IT Standardization, IT Formalization, IT 

Centralization and IT Configuration).   Our analysis includes only those firms who responded to 

specific questions regarding each IT organization structure dimension on the Harte Hanks market 

intelligence survey and/or Information Week 500 survey.  So, while the original sample of firms is 

a random (and therefore assumed to be unbiased) sample, the sub-samples used to support the 

analysis of each other dimension of IT organization structure are convenience samples. 

A concern with such a convenience sample is that the firms in the sub-sample might behave 

differently with respect to the relationships in our empirical model than firms that chose not to 

respond to the Harte Hanks and/or Information Week 500 surveys.  We acknowledge the 

potential for biased results if firms in the sub-samples differ systematically from those firms in the 

original random sample.  We cannot completely eliminate this concern based on our analysis, but 

we do examine the potential bias in Appendix B.  To be clear, we do not have any reason to 

believe firms that responded to the surveys and those firms who did not respond differ with 

respect to the empirical relationships of interest, yet the possibility of sub-sample differences 

biasing the results does exist. 

Another potential concern with the sampling design is the impact of firms that fail and the fact 

that we are not able to take observations of them after they fail (ie. a selection bias against 

troubled firms in our sample).  We identified ten “struggling firms” in our sample that did not 

survive (as a result of bankruptcy, failure, or acquisition while under financial distress) to the end 

of our sample period in 2009.  We were unable to detect any statistical relationship between 

demand for integration and CIO Rank or other IT structure dimensions among the struggling firms 

for the period prior to their failure.  Caution must be exercised in interpreting this lack of a result 
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because of weak statistical power, however, the results from the struggling firms sample contrast 

with our findings reported later for the rest of the sample.  As a second test of this potential 

concern, we dropped all failing companies from our sample and repeated our analyses.  The 

results did not change materially and in fact were strengthened, if anything, versus the complete 

sample.  This suggests that the results presented later are not sensitive to the undue influence of 

failing firms.   

Descriptive Information Regarding the Companies in the Sample 

Descriptive statistics for some of the key variables are shown in Table 6.2 for three 

representative years in the study: 1994, 2000 and 2008 (these dates were chosen as the most 

complete firm/year sets for the beginning, middle and end of the study period).  The descriptive 

statistics indicate an increase in the CIO Rank over the time period, coupled with increases in 

related diversification, regulatory pressure, vertical integration, specialization and sales revenue 

per firm.  Overall, differentiation and cost leadership strategies show little change, while 

acquisition growth shows a burst of activity around 2000, with no clear overall trend.   
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Table 6.2  Descriptive Statistics 

 

Descriptive Information Regarding the CIO Rank 

Evidence of significant change in the IT organization is provided in Chapter 1 across multiple 

dimensions of organization structure.  Here, we provide additional analysis which dissects the 

data collected to build the CIO Rank measure.  Because of the richness of the information 

contained in the title, we can make a further assessment of the change in the organization based 

on this information regarding the top IT executive in the firm.  

Table 6.3 summarizes the characteristics of the titles of the top IT executives in the sample for 

three of the study years, 1994, 2000 and 2008, to describe the trend in titles over time.  For 

example, 48.5% of the firms in our sample reported a top executive with “CIO” or “Chief 

Information Officer” in the title in 2008, while that was true of just 6.1% of the firms in 1994.  Our 

sample also indicates that the title of the top IT executive in the firm carries more prestige (and 

presumably responsibility) recently as compared to the 1990s.  The percentage of firms which 

have an IT executive with a title at or above the level of vice president increased substantially in 

our sample over the study period with 6.0% of the firms having a top IT executive at the level of 

Executive Vice President (EVP), 15.6% at the level of Senior Vice President and 18.0% at the 

level of Vice President (VP) in 2008, vs. 1.8%, 1.8% and 10.5% respectively in 1994.  Although 
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much less prevalent than the title of CIO, the title of CTO, or Chief Technology Officer, emerged 

during this period, with no firms in our sample having a CTO in 1994, but 4.8% of the firms with a 

CTO as the top IT executive by 2008.  At the same time, a top IT executive at a “Director” level 

has gone from uncommon (5.3% in 1994) to non-existent in 2008.  The job of top IT executive in 

Fortune 1000 firms today generally appears to demand greater responsibility than would typically 

be afforded a “Director” level position in the corporation. 

Table 6.3  Characteristics of Top IT Executive Titles 

 

 

While the titles of most top IT executives suggest that they are focused primarily on IT, the 

proportion of firms in which the top IT executive had a title indicating additional responsibility 

beyond the IT function more than quadrupled in our sample of firms during the study period (up to 

8.4% in 2008).  Additional roles beyond CIO or CTO that were apparent from the titles of the top 

IT executives as of 2008 included Vice President – Manufacturing, Chief Innovation Officer, Chief 

Operating Officer, Vice President – Logistics, Controller, and Chief Human Resource Officer, for 

example.   

There is a very clear trend in our sample regarding the CIO Rank, or the relative position of 

the top IT executive in the firm.  The CIO Rank has increased from an average position in the firm 
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of 9.98 in 1994 to 7.72 in 2008 as shown in Table 6.3.  This statistically significant trend, as 

depicted in Figure 6.1 over the study period is indicative of a top IT executive with increasing 

compensation, prominence and overall influence in the organization.    

 

Figure 6.1  Average CIO Rank 1993-2009 

 

 

Overall, this additional analysis suggests that the top IT executive today is much more likely 

than in 1994 to be a C-level executive, is also more likely to be a vice president or higher level in 

the firm than in the past and generally has greater responsibility in the organization.  While 

perhaps not surprising, this role change in the organization is an important foundation for the 

discussion of the overall change to the IT organization structure that is the focus of this study.        
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The Empirical Model 

Based on the theoretical development in Chapter 3, we propose an empirical test in which we 

examine the relationship between the demand for integration in the firm and the different 

structural dimensions of the IT organization.  A model of the proposed empirical test is shown in 

Figure 6.2.  The figure relates the components of the demand for integration, the focal construct 

of demand for integration, the IT organization structure and, ultimately, firm performance.  Figure 

6.2 also notes the proposed control variables that serve to account for alternative explanations of 

the impact to the IT organization structure.   

As shown in Figure 6.2, when other factors are held constant, we expect that increased 

demand for integration will be associated with increased levels of IT Standardization, IT 

Formalization and IT Centralization, a configuration with relatively more IT employees in the 

headquarters organization or location (IT Configuration) and higher CIO Rank.  Based on the 

descriptions from Chapter 4, demand for integration is composed of the following component 

sources: acquisition growth, related diversification, vertical integration, regulatory pressure, 

specialization, and brand equity.  The control variables potentially related to IT organization 

structure are corporate structure (Sambamurthy and Zmud 1999, Xue, Ray and Gu 2011), the 

size of the firm (Brown and Magill 1994; Sambamurthy and Zmud 1999), a differentiation 

business strategy (Banker, Hu, Pavlou and Luftman 2011), a cost leadership business strategy 

(Banker, Hu, Pavlou and Luftman 2011) and annual economic conditions.  Industry controls are 

also used to account for unobserved variation based on industry differences.  Finally, from a 

performance standpoint, our empirical analysis will explore whether or not firms that align their 

organization structure with the demand for integration perform better.  This theorized alignment 

relationship suggests that the IT organization moderates the effect of the demand for integration 

on firm performance.     
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Figure 6.2  Empirical Model of the Impact of the Demand for Integration on IT Structure 

 

 

 

The primary regression equations reflect the model depicted in Figure 6.2.  Our regression 

models suppose that the IT organization structure is a result of the demand for integration, a 

series of firm-level control variables, a series of industry dummies, and an error term.  A fixed 

effects specification (when the data supports it) allows a test of the effects both between firms 

and within the firm.  Equation 6.1 illustrates this regression model. βIND is a vector of constants 

representing structural effects of membership of the firm in a given industry.  δFIRM represents a 

series of dummy variables that specify the fixed effect.  A constant, ρ, models auto-correlation 

between sequential observations for the same firm over time (Cochrane and Orcutt 1949).   
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ITOrganizationStructureit = β1(DemandIntegrationit)+β2(Sizeit)+Β3(StrategyDifferentiationit)+ 

β4(StrategyCostLeaderit)+β5(CorpStructureit)+β6(Dynamismit)+β7(Munificenceit) 

+β8(Complexityit) + β9(KnowledgeIntensityit)+ β10(EconomicConditionsit)+ 

δFIRM(FirmFixedEffecti)+  βIND(IndustryDummyit)+  ρ εi,t-1 + εit    

(Equation 6.1) 

An alternative and similar specification includes industry level random variables instead of the 

specification of industry dummy variables.  In this specification (Equation 6.2), the impact of 

industry membership is reflected in the level of dynamism, munificence, complexity and 

knowledge intensity to capture industry effects as a substitute for industry dummies.   

 

ITOrganizationStructureit=β1(DemandIntegrationit)+β2(Sizeit)+β3(StrategyDifferentiationit)+ 

β4(StrategyCostLeaderit)+β5(CorpStructureit)+β6(Dynamismit)+β7(Munificenceit)+β8(Complexityit)+ 

β9(KnowledgeIntensityit)+ β10(EconomicConditionsit)+ δFIRM(FirmFixedEffecti)+ ρ εi,t-1 +  εit  

 (Equation 6.2)  

 In all regression analyses, the generic dependent variable “IT Organization Structure” is 

replaced by a specific dimension of IT organization structure (i.e., standardization, formalization, 

centralization, configuration or CIO Rank).  Slight variations in the regression models are made in 

order to account for different distributional assumptions of each of our measures for the specific 

dimensions.  Such variations are noted in those instances.  

Measurement – Demand for Integration 

Our measure of the demand for integration is formed as a combination of the six sub-

constructs, or sources, described in depth in Chapter 4. The six sources of the demand for 

integration are acquisition growth, related diversification, vertical integration, regulatory pressure, 

specialization, and brand equity.  First, the detail of how each of the sources is measured is 

presented.  Then, we describe how the formative construct, demand for integration, is determined 

as a combination of the six source variables.       
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Acquisition Growth 

The level of acquisition activity is measured as the annual dollar value of the all merger and 

acquisition transactions made by the principal firm closing in that fiscal year as reported in the 

Compustat Mergers and Acquisitions database.  This measure accounts for the relative size of 

the transaction by considering the dollar value of the transactions.  This measure emphasizes the 

scale of the merger in the demand for integration and its subsequent influence on the structure of 

IT.  However, an alternative measure – acquisition number – assumes that any 

merger/acquisition activity regardless of size will influence the governance of the IT structure. 

Acquisition number is a simple count of the number of merger and acquisition transactions made 

by the firm in a given year.  Models are tested using both the dollar value and the count of 

acquisition activity; however, acquisition value is reported.      

Acquisition value is adjusted to 1993 equivalent dollars based on the Bureau of Labor 

Statistics consumer price index (Bureau of Labor Statistics 2009) in order to account for the 

effects of inflation over time.  

Related Diversification 

Related diversification measures the extent to which a firm is diversified into multiple, closely 

related business segments. The measure is based on the entropy measure separating related 

from unrelated diversification, as documented by Palepu (1985) and taken from the measure of 

total diversification originally devised by Jacquemin and Berry (1979).  The contemporary 2 digit 

NAICS codes are used to identify segments that are related to the firm’s overall industry. 

The related diversification of the firm is calculated in multiple steps.  The diversification of the 

firm is measured by assessing the proportion of the firm’s sales for each business segment (i), 

the industry groups (j) of the firm and then determining the diversification of each of the related 

industry groups (RDj) in which the firm competes.  First, the related diversification attributed to the 

firm’s participation in multiple segments within each industry group is determined as a weighted 
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average of the proportion of firm sales in each segment (Pi 
j ), weighted by the logarithm of the 

inverse of the segment’s proportion of sales as shown in Equation 6.3. 

  𝑅𝐷𝑗 =  ∑ 𝑃𝑖
𝑗𝑗

𝑖=1 ln ( 1

𝑃𝑖
𝑗)       (Equation 6.3) 

The related diversification of the firm (RD) is then a weighted average of the related 

diversification attributed to each industry group in which the firm participates (RDj) based on the 

proportion of the firm’s sales in each industry group (Pj) as shown in Equation 6.4.    

𝑅𝐷 =  ∑ 𝑅𝐷𝑗𝑃𝑗𝑀
𝑗=1        (Equation 6.4) 

Vertical Integration 

Vertical integration captures the degree to which the firm participates in the full breadth of the 

value chain, from raw materials to retail sales.  We utilize Fan and Lang’s (2000) measure, using 

the Bureau of Economic Analysis’ (BEA) benchmark input-output tables to capture the extent to 

which a given industry uses products produced by other industries.  BEA annual input-output data 

is used to determine the level of industry sales that are sourced from or sold to industries in which 

the firm has a presence.  The industry-level input-output measure is then applied to a given firm 

based on the firm’s participation in those market segments.   

Regulatory Pressure 

The regulatory pressure felt by the firm is measured by the dollar amount of audit fees paid 

by the firm for a given fiscal year (e.g., Pong and Whittington 1994).  Significant financial 

regulation places additional financial reporting requirements on the firm and increases the 

expenditure by the firm on audit fees, among other expenses incurred to manage the increased 

regulatory burden (Carney 2006).  As an example, Old Republic International stated in its 2008 

definitive proxy statement that increased audit fees are “primarily reflective of the firm’s added 

work to comply with its interpretation of the requirements imposed by the Sarbanes Oxley Act and 

the Public Companies Accounting Oversight Board.” (Old Republic 2009).  Audit fees are 

adjusted to 1993 equivalent dollar values to control for inflation using the Bureau of Labor 
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Statistics’ Consumer Price Index (Bureau of Labor Statistics 2010).  Audit fees were reported 

beginning in fiscal years 2000 and 2001 depending on the timing of a firm’s fiscal year.    

Admittedly, the influence of regulatory pressure on the firm may include pressure from 

different regulatory agencies especially depending on the industries in which the firm participates.  

For example, chemical manufacturers and energy producers are subject to elevated regulatory 

pressure from the EPA, whereas pharmaceutical and medical device companies are impacted by 

their interaction with FDA and a food company feels regulatory pressure especially from USDA.  

We make two implicit assumptions regarding our measurement choice of audit fees to represent 

regulatory pressure felt by the firm: 1) firms across industries are subject to regulatory pressure, 

though the source may differ by industry, and 2) while audit fees do not represent the full cost of 

compliance with all regulatory pressure that the firm feels, audit fees do serve as a useful proxy 

for that regulatory pressure felt by the firm.   

Specialization 

Specialization is a measure of the number of different tasks an organization performs.  

Specialization exists when decisions are made by individuals in the organization with local 

expertise (Hart and Oliver 2005), expertise that is unique to each individual due to the nature of 

their job requirements.  

First, we use the Occupational Employment Statistics from the Bureau of Labor Statistics to 

measure the level of specialization by industry (Bureau of Labor Statistics 2009).  The Bureau of 

Labor Statistics estimates the number of people employed in each of over 800 specific 

occupations in the U.S. by NAICS code (or industry).  The Bureau of Labor Statistics samples 1.2 

million companies on a three-year rolling basis in reporting employment by occupation.  The 

measure of specialization is a count of the number of unique occupation codes reported in each 

2-digit NAICS code industry.  Then, we use the most recent industry data for the industries in 

which the firm participates and weight the measure by the percentage of sales in each industry.  

For a given firm in our sample, it therefore reflects the number of different occupations that the 

firm is likely to employ to do business in the industries in which it competes.  
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Therefore, specialization is a firm-specific measure based on the industry or industries in 

which the firm participates.   

Brand Equity 

The estimate of brand equity for each firm-year in the sample is adapted from the classic 

methodology from the marketing literature that uses publicly available data to estimate brand 

equity (Simon and Sullivan, 1993) by separating tangible and intangible assets of the firm and 

then further estimating the portion of intangible assets created as a result of brand.  The 

longitudinal nature of our data requires the additional consideration of potential autocorrelation of 

brand equity.  In other words, we expect that brand equity for a given firm will be correlated with 

its brand equity from the prior year.  We therefore treat each year’s brand equity determination as 

independent, as if the data is cross-sectional as in Simon and Sullivan’s original work.  Their 

method already accounts for spillover of investments in intangible assets.  By treating each year 

independently, we avoid the potential of inconsistent estimation due to the correlation of errors 

among observations within a single regression analysis, and closely align our estimation with the 

method of Simon and Sullivan as discussed below.     

Separating Intangible Assets into Four Components 

A primary assumption made in this estimation of brand equity is that the intangible assets of 

the firm (VI) may be separated into four components as defined in Equation 6.5: demand-

enhancing value attributable to brand (Vb1), the value related to the reduction in marketing costs 

of branded products as compared to unbranded products (Vb2), non-brand factors that influence 

firm value (Vnb) and any premium in value associated to participation in a more lucrative industry 

(Vind). 

𝑉𝐼 =  𝑉𝑏1 + 𝑉𝑏2 + 𝑉𝑛𝑏 + 𝑉𝑖𝑛𝑑      (Equation 6.5) 
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Estimating the Influence of Brand and Non-Brand Factors on Market Share 

We estimate the market share for each firm as a function of brand factors, such as the order 

of entry into the market (ordratio) and advertising expense as a share of industry advertising 

expense (advshr), and non-brand factors, such as patent share (patshr) and R&D share (rndshr) 

via the specification in Equation 6.6.  A firm’s market share (Si,t) is the total sales of the firm i 

divided by the total sales of the two-digit industry in which the firm principally does business in a 

given year t.  Advertising share (advshr) is actual advertising expense for the firm divided by the 

advertising expense in the firm’s two-digit industry for that year.  Advertising share for the prior 

year is also modeled due to the enduring effect that advertising has on market power.  Likewise, 

patent and R&D shares are firm variables representing number of patents granted (patshr) and 

expense on research and development (rndshr) respectively, scaled by the total values for the 

firm’s two-digit industry.  Equation 6.6 represents the estimation of market share based on this 

combination of brand and non-brand factors.   

𝑆𝑖,𝑡 =  𝛽0 +  𝛽1𝑜𝑟𝑑𝑟𝑎𝑡𝑖𝑜𝑖,𝑡 +  𝛽2𝑎𝑑𝑣𝑠ℎ𝑟𝑖,𝑡 + 𝛽3𝑎𝑑𝑣𝑠ℎ𝑟𝑖,𝑡−1 + 𝛽4𝑝𝑎𝑡𝑠ℎ𝑟𝑖,𝑡 +  𝛽5𝑟𝑛𝑑𝑠ℎ𝑟𝑖,𝑡 +  𝜀𝑖,𝑡      

(Equation 6.6) 

The influence of brand on market share is attributable to the advantage of the firm due to 

early entry into the industry and its advertising expenditures relative to its competitors in the same 

industry.  As a result, we calculate the market share attributable to brand in Equation 6.7 as: 

𝐸(𝑆𝑏2) =  �̂�1𝑜𝑟𝑑𝑟𝑎𝑡𝑖𝑜𝑖,𝑡 + �̂�2𝑎𝑑𝑣𝑠ℎ𝑟𝑖,𝑡 +  �̂�3𝑎𝑑𝑣𝑠ℎ𝑟𝑖,𝑡−1    (Equation 6.7) 

Meanwhile, the market share attributable to the technology or non-brand factors of the firm is 

estimated in Equation 6.8 as a function of patent share and investment in research and 

development.  The constant term and the residual are both included here as non-brand factors to 

be conservative in our calculation of brand equity.  

𝐸(𝑆𝑛𝑏) =  �̂�0 + �̂�4𝑝𝑎𝑡𝑠ℎ𝑟𝑖 ,𝑡 + �̂�5𝑟𝑛𝑑𝑠ℎ𝑟𝑖,𝑡 +  𝜀�̂�,𝑡         (Equation 6.8) 
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Estimating the Influences on Intangible Value Together 

As mentioned earlier, the intangible value of the firm may be thought of as four components.  

In Equation 6.9, the intangible value VI is estimated by combining the influence of industry, 

demand-enhancing brand-related value, value from cost-advantage associated with brand and 

non-brand factors where cr4 is the four-firm concentration ratio of the industry, adv is the annual 

advertising expenditures by the firm, age is the age of the firm in years, E(Sb2) is the estimate of 

market share attributable to brand-related cost advantage and E(Snb) is the estimate of market 

share from other non-brand (technology) factors.  

𝑉𝐼 =  𝛽0 +  𝛽1𝑐𝑟4𝑖,𝑡�����
Industry

+  𝛽2𝑎𝑑𝑣𝑖,𝑡 + 𝛽3age𝑖,𝑡�������������
Brand Demand−Enhancing

+  𝛽4𝐸(𝑆𝑏2)𝑖,𝑡�������
Brand Cost−Advantage

+ 𝛽5𝐸(𝑆𝑛𝑏)𝑖,𝑡�������
Non−brand

+ 𝑢𝑖,𝑡 

 (Equation 6.9) 

It is then possible to estimate the value of the brand, or the brand equity, for a given firm in a 

given year by Equation 6.10: 

𝑽𝒃 =  𝑽𝒃𝟏 +  𝑽𝒃𝟐 =  𝜷�𝟐𝒂𝒅𝒗𝒊,𝒕 + 𝜷�𝟑𝐚𝐠𝐞𝒊,𝒕 + 𝜷�𝟒𝑬(𝑺𝒃𝟐)𝒊,𝒕   (Equation 6.10) 

 Brand equity is adjusted to 1993 equivalent dollars based on the Bureau of Labor Statistics 

average consumer price index for each year (Bureau of Labor Statistics 2009) to control for the 

effects of inflation. 

Aggregation of the Sub-Constructs of Demand for Integration 

Because of the formative nature of the construct of demand for integration, the relative 

weights of the variables constituting the demand for integration cannot be determined by common 

factor analysis (Edwards, 2001; Petter, Straub and Rai, 2007).  A technique recommended by 

Treiblmaier, Bentler and Mair (2011) was used to establish the relative weights of each of the 

variables comprising the demand for integration.  The components of the demand for integration 

were separated into two subsets, each with high correlation among its variables.  Then, canonical 

correlation was used to determine the loadings of each component in its contribution to the 

correlated subset.  The result is a measure for each firm/year of the demand for integration.  
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Details of the canonical correlation for the construction of the demand for integration variable are 

listed in Table 6.4.  The first set includes regulatory pressure (for the years from 2001 forward) 

while the second and third sets drop the regulatory pressure from the demand for integration 

measure so that the measure may be constructed consistently for all study years, 1993-2008. 

The results reported in this study are based on the loadings determined from this technique.  

However, the same analyses were performed using equal unit loadings for each of the 

components of the demand for integration.  The results were not sensitive to this alternative 

specification.  
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Table 6.4  Results of Canonical Correlation Analysis and Formative Loadings 

 

The canonical correlation technique described above provided the following construction of 

the demand for integration (Equation 6.11) for the time period 2002-2009: 

𝐷𝑒𝑚𝑎𝑛𝑑𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 =   0.7732 ∗ (𝑅𝑒𝑙𝑎𝑡𝑒𝑑𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛)   +  0.6557 ∗ (𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛) +

 0.3261 ∗ (𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛)   +  0.0698 ∗ (𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝐺𝑟𝑜𝑤𝑡ℎ) +  0.3194 ∗ (𝐵𝑟𝑎𝑛𝑑𝐸𝑞𝑢𝑖𝑡𝑦)   +

 0.9369 ∗ (𝑅𝑒𝑔𝑢𝑙𝑎𝑡𝑜𝑟𝑦𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒)      (Equation 6.11) 

  Because the standard reliability tests do not apply to formative constructs (Petter, Straub 

and Rai 2007), it is paramount to ensure that a complete conceptualization of the construct is 
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represented in the choice of components.  In Chapter 4, various perspectives are used in a 

thought experiment to justify our claim that the conceptualization of demand for integration is 

complete.  These perspectives include the managerial types (strategic and operational), 

stakeholder’s perspective (customer, supplier, employee, government and equity shareholders), 

and the coordination types (horizontal and vertical) and provide support for the conceptualization 

of demand for integration composed of the enumerated six sources as complete. 

Demand for Integration 1993-2009 

The calculated demand for integration for each firm is standardized to an overall sample 

mean of zero and standard deviation of 1 because its magnitude has no meaningful interpretation 

otherwise.  In Figure 6.3, the consistently increasing trend in the demand for integration over the 

period from 1993 to 2009 is shown as well as a report of the annual sample mean demand for 

integration.   

Figure 6.3  The Demand for Integration 1993-2009 

 
 
 

-2
-1

0
1

2

D
em

an
d 

fo
r I

nt
eg

ra
tio

n 
(m

ea
n 

= 
0,

 s
td

 d
ev

 =
 1

)

1990 1995 2000 2005 2010
Year

Mean Dem. for Int. Trend in Dem. for Int.



 
Page 128 

Measurement - IT Organization Structure 

IT Standardization 

IT Standardization is a measure of the number of different manufacturers or vendors of 

servers and ERP systems that are used in the firm in a given year.  Harte Hanks annually surveys 

IT executives in the firm and sells its market intelligence to IT vendors (Harte Hanks 2009).  The 

survey asks executives to identify all server platform manufacturers and ERP vendors in use 

throughout the corporation, among a broad set of questions about each firm’s IT environment.  

We use this data to construct our measure of standardization in IT.  Standardization is a simple 

count of the server manufacturers and ERP vendors in use by the firm.  As a result, a lower count 

is indicative of more standardization.    

IT Formalization 

IT Formalization is measured as the extent to which the firm utilizes the process frameworks 

or quality standards of Balanced Scorecard, Capability Maturity Model (CMM) for Software, Six 

Sigma and ISO9000.  The measure is taken from an annual survey of IT executives by InfoWeek 

(InfoWeek 2009) related to their annual InfoWeek 500 innovators in IT competition.  IT executives 

in each firm are asked by InfoWeek whether specific process and quality frameworks are in use in  

their firms.  For each of the process frameworks or quality standards, the firm receives a 1 if the 

framework or standard is in use and a 0 if not.  The IT Formalization measure is the sum of the 

four values, meaning that a firm’s score for a given year will be an integer value between 0 and 4, 

with 4 being the highest level of formalization.  This measure of formalization was only included in 

the InfoWeek 500 survey for the years 2004 to 2006 creating a limited dataset for this dimension 

of IT organization structure and limiting our analyses regarding IT Formalization to that three year 

period.  
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IT Centralization 

IT Centralization is measured as in the work of Xue, Ray and Gu (2011).  The measure 

captures the locus of decision making authority, either in corporate or local business units, 

regarding the purchase of personal computers, servers and network technology. This data is 

taken from the Harte Hanks market intelligence survey (Harte Hanks 2009) in which IT executives 

are asked about the practices of their firms regarding IT purchase decision making.  For each of 

the three IT purchasing areas (PCs, servers and networks), we assign 1 if the purchasing 

decision is made at a corporate level and 0 if the purchasing decision is made locally.  The values 

are then averaged across the decision areas.  Then, the measure is averaged across the 

business units of the firm weighted by number of employees in each business unit for the three 

decision areas.  The result is a value for each firm between 0 (completely decentralized or local 

decision making regarding IT purchases) and 1 (completely centralized or corporate level 

decision making regarding IT purchases).    

IT Configuration (Organizational) 

Our measure of the configuration dimensions measures the relative proportion of IT 

employees in headquarters vs. the proportion of IT employees in the business units.  This 

measure is constructed using data from the Harte Hanks market intelligence survey (Harte Hanks 

2009) in which Harte Hanks collects data about the number of IT employees in corporate and 

business unit organizations:  The measure is constructed as a difference of proportions in order 

to take advantage of data that may be available for a limited sample of business units in the firm 

as described in Equation 6.12. 

𝐼𝑇 𝐶𝑜𝑛𝑓𝑖𝑔𝑢𝑟𝑎𝑡𝑖𝑜𝑛 =
# 𝐼𝑇 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑖𝑛 𝐶𝑜𝑟𝑝 𝐻𝑒𝑎𝑑𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑠

# 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑖𝑛 𝐶𝑜𝑟𝑝 𝐻𝑒𝑎𝑑𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑠
−  

# 𝐼𝑇 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑖𝑛 𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠 𝑈𝑛𝑖𝑡𝑠
# 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑖𝑛 𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠 𝑈𝑛𝑖𝑡𝑠

 

(Equation 6.12) 

 A measure above zero indicates relatively more IT employees are assigned to the corporate 

headquarters organization and a value below zero means that relatively more IT employees are 

assigned to the business units. 
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IT Configuration (Geographical)   

 A second measure of the configuration of the IT organization structure is the relative 

distribution of the organization with respect to the geographical location of its IT employees.   

 In order to build such a measure, we collected data from the social networking site LinkedIn 

for the 700 most connected individuals in each firm in the sample (the number of individuals 

available for each firm is a limitation imposed by LinkedIn).  Self-reported titles and metropolitan 

area location were gathered for each of the nearly 106,000 employees from our sample of 186 

companies.  Using Mercer Consulting’s Position List for Information Technology (Mercer 

Consulting 2004), we developed and executed a computer algorithm that identifies whether a 

given title and snippets thereof are most likely to identify an IT employee or not.  The computer 

algorithm was configured to be conservative in its identification of IT employee titles.  In case of 

ambiguity in the title (e.g., it is impossible to tell if a person with a generic title such as Analyst or 

Manager is in IT), the employee was not presumed to be in IT.  The algorithm was iteratively 

tuned based on subjective evaluation of its performance on test sets of employees and titles.  By 

this mechanism, each employee in the dataset was identified simply as IT or non-IT.  Then, the 

metropolitan area location for each employee was compared to the metropolitan area of the 

company’s corporate headquarters. Again, each employee was identified as either in the 

corporate headquarters location or not.  Finally, for each company, the total number of IT 

employees in the headquarters metropolitan area is divided by the total number of IT employees 

to arrive at the IT Configuration (Geographical) measure.  The measure is shown in Equation 

6.13. 

𝐼𝑇 𝐶𝑜𝑛𝑓𝑖𝑔𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ( 𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑎𝑙) =
% 𝐼𝑇 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 𝑖𝑛 𝐶𝑜𝑟𝑝 𝐻𝑒𝑎𝑑𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑠 𝑀𝑒𝑡𝑟𝑜 𝐴𝑟𝑒𝑎

% 𝐼𝑇 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
 

           (Equation 6.13) 

A higher value of this measure indicates that relatively more IT employees are located in the 

same metropolitan area as the corporate headquarters than outside the corporate headquarters 

metropolitan area.    
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 The IT Configuration (Geographical) measure has a similar nature to the IT Configuration 

(Organizational), however it is quite possible that business unit subunits of the organization would 

be located in the same metropolitan area as the corporate headquarters and it is also possible 

that a corporate level organization might be located outside the metropolitan area of the corporate 

headquarters.  In this respect, the geographical configuration provides another perspective to IT 

organization structure.  While both configuration measures are limited, the benefit of using both 

measures is the ability to corroborate findings across the measures or provide alternative views 

on the configuration of the IT organization. 

 The sampling of individuals within firms is non-random, but is systematic, i.e. it is applied 

consistently to all firms in the sample.  As mentioned, the measure includes up to 700 of the most 

connected individuals in each firm according to their connections in LinkedIn.  In that sense it is 

more likely to represent the most influential employees in a given firm.  Admittedly though, online 

social networks such as LinkedIn suffer from a bias toward younger employees meaning that 

older and more experienced employees may be underrepresented (Skeels and Grudin 2009) in 

our measure.  While this measure is unable to fully capture the network structure of the 

organization, the use of social network data is an exciting first step in that direction.   

 One limitation that places a constraint on the value of this measure at the present time is the 

fact that the data is cross-sectional so we are limited to identifying between-firm effects.  

Additional data collection in the future will enable a test of within-firm effects utilizing this 

measure. 

CIO Rank 

The final measure of IT organization structure, CIO Rank, comes from annual rankings of the 

top executives in each firm by Corporate Affiliations.  The names and titles of the top ten 

executives in the sample of firms were collected from Corporate Affiliations (Corporate Affiliations 

2010) for each of the years 1993 to 2009.  Corporate Affiliations develops the list of the top 

executives in the firm based on compensation, prominence and overall influence in the firm 
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(Corporate Affiliations, 2008).  For the purpose of creating the CIO Rank, the top IT executive 

was identified from among the top ten executives (if present).  The top ranked executive, normally 

the CEO, President or Chairman of the Board, was assigned a rank of 1, while the tenth highest 

ranked executive was assigned a rank of 10.  The top IT executive was identified in 40.5% of the 

firm/years in the study and assigned a value according to his/her relative rank among the top ten 

executives.  In the remaining firm/years where no IT executive was among the Corporate 

Affiliations list of top executives, the firm/year is assigned a value of 11 for CIO Rank.  This is a 

conservative approach given our interest in the change to the IT organization over time.  A top IT 

executive outside of the top 10 could in reality be at any rank less than ten.  By assigning the rank 

of 11, we are using the least sizeable change in rank and are making detecting the change more 

difficult than it would be if we were able to observe actual rank for IT executives outside the top 

10.  For example, a CIO that moves from an actual rank of 15 to 10 represents a change of 5 

positions (ΔActualRank = 15 - 10 = 5).  However, our measure will yield an observed change of 

just one position (ΔCIORank = 11 - 10 = 1).     

We use the generic term CIO Rank, however, this generic term represents a wider range of 

titles that identify the top information systems or information technology executive in the firm.  

Titles determined to be top information systems or technology executives commonly included key 

words such as information, technology, data processing, systems, MIS, CIO or CTO.  In the 

preponderance of cases, the top IT executive is easily identified by title from the Corporate 

Affiliations list.  In a handful of cases, it is not apparent that a title represents an information 

systems or technology executive.  For example, the title of Chief Investment Officer (CIO) is 

common among financial institutions, while the title Chief Technology Officer (CTO) often 

represents the executive in charge of research and development in R&D intensive firms.  These 

titles are frequently indistinguishable from their IT counterparts of Chief Information Officer and 

Chief Technology Officer commonly held by top IT executives.  In case of such ambiguity, 

additional sources (corporate annual reports, press releases, internet networking sites) were 

consulted to ensure that the title represents the top IT executive in the firm.   
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CIO Rank represents IT organization structure on at least two dimensions.  First, a firm that 

has a more centralized IT organization structure is more likely to have a highly ranked top IT 

executive because the firm emphasizes the primary, corporate level organization meaning there 

is likely to be one, more influential IT leader.  On the other hand, if the IT organization is 

decentralized, there are likely to be multiple “leaders” of the dispersed, business unit level IT 

organizations.  It is unlikely that one or more of the business unit IT leaders would be among the 

top 10 executives in the corporation given that their influence and responsibility is limited to only 

the IT organization within a single business unit, not across the entire corporation.  Second, the 

CIO Rank serves as a proxy for the reporting relationship of the IT executive and his/her 

organization’s position in the firm.  A higher ranked executive is more likely to report directly to 

the CEO or, at a minimum, be involved in C-level interactions in the management of the firm. 

Relationships among the Dimensions of IT Organization Structure 

 Our analysis considers the effect of the demand for integration on the various dimensions of 

IT organization structure in a series of independent analyses reported in Chapter 7.  However, we 

acknowledge the fact that the dimensions are not independent and are in fact likely to be highly 

interdependent.  For example, formalization is highly related to standardization as it is often 

formalization that is required in order to drive standardization of work processes (Dalton, Todor, 

Spendolini, Fielding and Porter 1980).  Centralization is also expected to be common in highly 

standardized environments since centralization is a means to enact standardization in an efficient 

manner without complicated negotiation among decentralized stakeholders (Hage and Aiken 

1967; Mintzberg 1979).    

 With respect to the dimensions of the IT organization structure specifically, we have found 

that the level of standardization is related to centralization (Larson and Adams 2011), evidently as 

a result of the efficiency with which a centralized IT organization can drive standardization 

(Luftman and Ben-Zvi 2010).  To our surprise, we have previously found no support for a 

relationship between IT Standardization and IT Formalization.  We speculate that formalization 
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may be unnecessary in an environment of high standardization and high centralization of the IT 

organization (Larson and Adams 2011).  Finally, the level of specialization of IT resources is 

negatively related to the level of IT Formalization.  It may be difficult for specialized and highly 

differentiated resources to agree on formalizations in their work processes (Larson and Adams 

2011).  The bottom line is three fold: 1) it is important to recognize that the dimensions are almost 

certain to be related, 2) the current work on understanding the influence of the demand for 

integration on IT organization structure investigates each dimension independently as a 

preliminary step in building our understanding of the complex relationships among the dimensions 

and 3) future research may enable us to define groups of related dimensions, that exist 

concurrently and reflect common organization designs used in practice.  

 In addition, we have chosen to study one instantiation of the configuration dimension, of 

which there are potentially many diverse models.  The way in which we operationalize the 

configuration dimension is based on simplistic assessments of the relative distribution of IT 

employees inside or outside the corporate headquarters organization or geographical location.  

There is a sizeable opportunity to define and measure other potential configurations of the IT 

organization that incorporate the additional complexity of the IT organization that exists in practice 

(e.g. as in Agarwal and Sambamurthy 2002). 

Controlling for Alternative Explanations 

A number of control variables are used in our models to eliminate potential alternative 

explanations and isolate the effect of our variable of interest, the demand for integration, on the IT 

organization structure.  These control variables include firm size, differentiation strategy, cost 

leadership strategy, corporate structure, industry membership, dynamism, munificence, 

complexity and the overall economic conditions in a  given year.   
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Firm Size (Revenue) 

Firm size is operationalized as the natural log of the annual revenues of the firm as reported 

in Compustat.  We control for firm size as a larger firm is expected to influence the IT organization 

structure to be more decentralized (Sambamurthy and Zmud 1999).    

Differentiation Strategy & Cost Leadership Strategy  

The business strategy is expected to influence the structure of the IT organization.  For 

example, Sabherwal and Chan (2001) found that aligning business strategy and IT strategy 

improves perceived performance.  Other work has considered the impact of the business strategy 

(differentiation vs. low cost leadership) on the reporting structure of the CIO (Banker et al. 2011).  

The strategy of the firm is accounted for by the inclusion of two control variables: differentiation 

strategy as measured by the return on sales, the ratio of operating income over sales, and cost 

leadership strategy as measured by a ratio of sales over assets, consistent with the approach of 

Banker et al. (2011).  A firm’s strategy is generally considered to be either as differentiation or low 

cost leadership, but not both.  These measures of business strategy are not categorical, nor 

independent so it is possible that a given firm scores high on both measures of business strategy.  

We sacrifice the adherence to a pure strategy for the added benefit of being able to quantify the 

business strategy of the firm.   

Corporate Structure 

A centralized corporate structure is expected to be associated with corporate level decision 

making in IT, while a more decentralized corporate structure is expected to be associated with a 

business unit orientation in IT decision making (Sambamurthy and Zmud 1999).  We control for 

the overall organization structure by the use of a corporate structure variable (Collis, Young and 

Goold 2007; Xue, Ray and Gu 2011) in order to account for this theoretical association between 

the IT structure and the corporate structure (Brown and Magill 1994).  This measure of corporate 

structure is the percentage of business units that report directly into the corporate headquarters 

(as opposed to a corporate group of subsidiaries), with values varying between 0 and 1.  Higher 
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values of corporate structure by this measure are indicative of a more centralized corporate 

structure.  This measure is determined from the Corporate Affiliations corporate hierarchy data as 

reported on an annual basis.  

Industry   

Overall, there is strong evidence that industry plays a significant part in firm performance 

(Porter 1979; Rumelt 1991).  While strategic firm-level parameters may have larger effects on 

overall performance, multiple studies have found empirically that industry is an important aspect 

that must be considered in performance (Rumelt 1991; McArthur and Nystrom 1991).  But the 

more relevant question in the specific context of this study is whether or not industry matters with 

respect to the organizational structure of the IT function.  Brown and McGill (1994) found that 

multiple industry level factors are potential antecedents of the structure of the IT function, but did 

not find any relationship to structure in their study of six firms of differing IT structure and industry 

membership.  Industry has been identified as one consideration among a handful of others (IT 

value propositions, the nature of the business and the IT sophistication and knowledge in your 

organization) when choosing between alternative models for structuring the IT function (Agarwal 

and Sambamurthy, 2002).  Specifically, industry cyclicality is mentioned as one aspect of industry 

membership that may determine the appropriate IT structure for the firm.  There is also evidence 

that there is a marked difference in the strategic role of IT depending on industry.  The strategic 

role of IT is particularly high in the banking and finance industry where information is embedded 

in the product, but there is less of a strategic role for IT in the mature, asset-intensive petroleum 

industry (Jarvenpaa and Ives, 1991).   

Industry is particularly important in terms of the way the firm leverages IT for coordination.  In 

stable, less competitive industry environments, firms appear to use IT to “coordinate more 

activities inside the firm to increase revenue, and capture value-add and margin” (Ray, Wu, and 

Konana, 2009: 600).  In less munificent environments, IT is used to create agility, “the ability to 

detect and seize market opportunities with speed and surprise,” (Sambamurthy, Bharadwaj and 
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Grover 2003) through external coordination and less vertical integration (Ray, Wu and Konana 

2009).       

Other studies that have considered the effect of industry membership on IT structure have 

yielded mixed results.  Industry was found to be only weakly associated with the distribution of 

computing hardware (Ahituv, Neumann, and Zviran, 1989).  While firms generally perform 

benchmarking comparing their level of IT investment with other firms in their industry, it remains 

an empirical question as to whether the nature of their industry affects their technology 

management structure (Clark 1992). 

Overall, there is an intuitive attraction to the argument that the differences in environmental 

conditions faced by firms in different industries do affect the structuring of the IT function.  At a 

minimum, it seems industry membership is an important control variable in models that relate 

factors of the firm to the structure of the IT function.  The IT structure may vary depending on the 

unique environmental context faced by firms in the same industry.  In addition, firms may observe 

the practices of competitors and design their organizational structure to mimic other firms in their 

industry.     

Industry membership is accounted for by a series of dummy variables representing a firm’s 

primary industry by two-digit NAICS code (U.S. Census Bureau 2009).  Industry membership is 

accounted for at the two-digit NAICS code level, is based on the primary business of the firm 

annually and reported by Compustat for each firm in the sample. 

In our regression models, we either specify industry dummies to capture unobserved 

variation in IT structure based on industry membership or a set of firm-specific measures 

(dynamism, munificence, complexity and knowledge intensity) reflecting key industry factors 

faced by a firm.  In the following sections, we described the measurement of these four firm-

specific industry variables.  These variables are created by weighting industry level factors by 

each firm’s level of sales in the industries in which it competes.   
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Dynamism 

Environmental uncertainty is also expected to influence the structure of decision making in IT 

(Xue, Ray and Gu 2011), so a series of variables dynamism, munificence and complexity (Dess 

and Beard 1984) that characterize the task environment of the firm are controlled in the models. 

Dynamism is “the degree of market instability over time and the turbulence caused by 

interconnectedness between organizations” (McArthur and Nystrom, 1991).  Dynamism may also 

be referred to as volatility, or its converse, stability.  Specifically, industry stability or volatility 

affects the level of demand for integration each business unit feels in order to deliver a 

coordinated response to rapidly changing environmental conditions.  A more volatile industry may 

force firms to be fast-response organizations, demanding unique coordination capabilities both in 

the coordination of specific tasks and in managing the overall interdependence in the firm (Faraj 

and Xiao, 2006).  A firm facing a particularly volatile industry environment is expected to seek a 

coordinated response by its business units and therefore will demand more integration.  In 

extremely difficult environments, organizations may even depend largely on coordination via 

authority, via the hierarchy (Mintzberg 1979). 

Dynamism is measured as a combination of the volatility of industry sales and industry 

operating income.  It is calculated by a two-step process that reflects how much the trend in sales 

deviates from a linear trend over time (Keats and Hitt 1988).  The first step regresses industry 

sales on a year variable for each industry. 

ln(IndustrySales)j = β0 + β1 * (Year) + εj       (Equation 6.14) 

Then, the antilog of the standard error of β1 is used as the volatility of industry sales.  This value 

reflects the uncertainty of demand.  The same two-step process is also used, substituting industry 

operating income for industry sales.  The value of dynamism is simply the sum of the sales and 

operating income measures, weighted by the proportion of a firm’s revenue reported in that 

industry.         
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Munificence 

Munificence is “scarcity or abundance of critical resources needed by (one or more) firms 

operating within an environment” (Castrogiovanni, 1991).  A munificent industry is characterized 

by high rates of sustained growth and less competition (McArthur and Nystrom, 1991).  This 

means that the overall environmental pressures felt by firms in the industry are likely to be 

correspondingly lower in munificent industries.  Specific pressures such as the demand for 

integration are expected to be correspondingly lower as well.   

The measure of munificence is the antilog of the growth rate in sales in the industry and 

growth rate in operating income in the industry (Keats and Hitt 1988).  This specification means 

that the measure represents the challenge that a low growth industry environment presents.  For 

each firm, we weight the industry level measures according to the revenue earned in each 

industry segment.   

Complexity 

Another factor of the industry environment is complexity, reflected by the amount of 

competition inherent in participation in the industry (Dess and Beard 1984; Xue, Ray and Gu 

2011).  Complexity is "the degree of heterogeneity and the dispersion of an organization’s 

activities" (McArthur and Nystrom, 1991: 350) required to deal with the given amount of 

competition.  Complexity in an industry means that more information must be processed by the 

organization in order to respond appropriately to the environment.  This leads to “greater role 

specialization” especially at the interface with the environment and correspondingly higher 

coordination requirements (Child, 1972).   

Complexity is measured specifically as a combination of three measures reflecting that level 

of competition.  First, the four-firm concentration (the market share of the top four companies in 

the industry) and the Herfindahl index (e.g. Hirschman 1964; Hitt 1999), a measure of competitive 

intensity weighted by firm size are both calculated for the industry.  More intense and diverse 

competition is reflected in a lower value of these concentration measures, so the reciprocal of 
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each measure is taken to arrive at a measure of complexity.  A third measure of complexity is the 

amount of change in the level of competition over time.  This dynamic concentration (Grossack 

1965) is measured using a regression of current year market share for each firm upon their 

market share five years ago.  Then, the reciprocal of the regression coefficient reflects the 

change in monopoly power of the industry, or the dynamic concentration.   

(MarketShare)i(t-5) = β0 + β1 * (MarketShare)it + εit      (Equation 6.15) 

𝐷𝑦𝑛𝑎𝑚𝑖𝑐𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 =  1
𝛽1 

        (Equation 6.16) 

Knowledge Intensity 

Knowledge intensity is the relative reliance on information assets as opposed to physical 

assets in the creation of value for the firm.  It may be thought of in terms of a task specification as 

the “ratio of time spent in dealing with information in an activity to the total time spent in that 

activity” (Apte and Mason, 1995: 1255).  Knowledge intensity is a means of understanding the 

relative reliance on the intangible assets as compared to the tangible assets of the firm.  

Especially in an information-based society, knowledge is an important aspect of firm 

performance.  In fact, knowledge is frequently a key source of competitive advantage for the firm 

(Beck and Connolly 1996; Kogut 2008).  We expect that firms with higher knowledge intensity will 

demand more integration as the firm must leverage the knowledge that resides in the employees 

of the firm to gain an advantage over its competitors.  Knowledge has the unique attribute of 

being reusable so it does not have the same constraints on the scale of its deployment as do 

physical assets.  A firm may share and reuse knowledge across its business units, with 

knowledge that is learned or created in one unit benefiting the other business units of the 

corporation.  But this requires awareness and communication among business units.  Integration 

of the business units provides the communication mechanism to enable this knowledge sharing.  

Firms use “formal and informal knowledge integration mechanisms in order to facilitate the 

transfer of existing knowledge to different areas of the firm” and gain competitive advantage 

(Matusik and Hill, 1998: 685).     
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Especially in large, multi-business unit firms, there are a number of reasons why a knowledge 

management capability that cuts across multiple business units improves overall corporate 

performance by exploiting closely related, but complementary knowledge (Tanriverdi 2005).  

Related knowledge may be exploited by knowledge management capability to achieve efficiency 

in innovation, sales and marketing, and administrative functions.  A firm that shares knowledge 

between business units benefits from lower costs in research and development (Nobeoka and 

Cusumano, 1997), economies of scale and scope with respect to sales and marketing (Capron 

and Hulland, 1999),  cross-selling capability (Nayyar, 1993) and even the creation of customer 

lock-in and its related competitive advantage (Shapiro and Varian 1999).   

The complementary nature of the knowledge related to product, customer, and managerial 

processes means that the firm may benefit from the simultaneous implementation of multiple 

knowledge capabilities (Tanriverdi and Venkatraman 2005).  So, firms that are able to harness 

the benefits of related, but complementary knowledge across the firm perform better.  IT plays an 

important role in the creation of knowledge management capabilities through its role as a cross-

unit coordinating mechanism (Galbraith 1973).  While human-intensive mechanisms may 

coordinate across units, they are constrained both by the limits of human cognition (Brown 1999) 

and the fact that the maintenance of knowledge synergies via direct human linkages is costly 

(Hansen 2002).  In contrast, IT infrastructure, strategy, human resource management and 

sourcing that is consistent across the firm, called IT relatedness, is associated with higher 

knowledge management capability (Tanriverdi 2005).  When IT is standardized across the 

enterprise, knowledge management capability is more likely to develop because it is efficient to 

communicate and process information among different business units. 

Therefore, additional demands from the environment that require greater knowledge 

management capability (e.g. increased information intensity and focus on service over product) 

are likely to be associated with more common IT infrastructure, strategies, human resource 

practices and sourcing management, encouraging integration of the business units, rather than 

localized business unit-specific solutions. 
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We measure the knowledge intensity of an industry by the proportion of employees in 

knowledge intensive occupations.  Knowledge intensive occupations include scientists, 

engineers, professionals and technicians (Beck and Connolly 1996).  Knowledge intensity of the 

firm or industry is the number of scientists, engineers, professionals and technicians in the firm or 

industry as a proportion of total employees (Beck and Connolly 1996).  Occupation codes for 

each industry are taken from the Bureau of Labor Statistics’ Occupational Employment Statistics.  

Each occupation code is evaluated as to whether it falls into the categories of scientists, 

engineers, professionals, and technicians.  The measure of knowledge intensity for each firm in 

the sample is the knowledge intensity of the primary industry of the firm.  

Economic Conditions 

We control for the possibility that current economic conditions influence the structure of IT.  

While some studies that consider IT structure as the dependent variable in a longitudinal setting 

apply year dummies to account for changes in overall economic conditions (e.g., Xue, Ray, Gu 

2011), the specification in this study requires a more nuanced account of economic conditions in 

order to separate the time variant variable of interest, demand for integration, from the cyclicality 

of the overall economy.  The Standard and Poor’s 500 (S&P 500) stock index is a broad reflection 

of market conditions in the U.S. and is composed of many of the firms in the population of 

interest.  As such, it measures the general U.S. economy and the specific influence that the 

condition of the economy has on the types of firms in the sample.  We regress the quarterly 

closing price of the S&P 500 index over the time period from 1993-2009.  Then, the residual is 

used for each year to arrive at a relative measure of economic conditions.  This specification 

means that the control variable for economic conditions is positive when the market is above its 

average trend during the period and is negative when the S&P 500 index dips below its average 

trend.    
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This control addresses the possibility that the IT organization structure simply reflects the 

relative availability of resources or the relative prosperity of the current economic environment at 

any given point in time.  

Methodology 

We execute the empirical tests of the impact of the demand for integration on the IT 

organization structure using multiple regression analyses. We regress IT organization structure 

(dimension by dimension) on the demand for integration and a set of control variables.    

Distributional Assumptions for IT Organization Structure Dependent Variables 

Each of the IT organization structure measures has unique distributional properties meaning 

that the best fitting regression model differs from dimension to dimension.  In this section, we 

present the distributions and the implications for the regression analysis for each of the 

dimensions.   

  



 
Page 144 

Distribution of IT Standardization 

The distribution of the IT Standardization is shown in Figure 6.4.  IT Standardization is a 

count variable as it is simply a sum of the number of server platform manufacturers and ERP 

vendors that are used by the firm.  IT Standardization takes discrete values from 2 (most 

standardized) to 17 (least standardized) in our sample.  Count data is most appropriately 

modeled as a Poisson distribution (assuming equal mean and variance), or a negative binomial 

distribution (when mean and variance cannot be assumed to be equal) (Hilbe 2011).  The mean 

and variance of the IT Standardization variable are of similar magnitudes and the more 

complicated negative binomial does not improve model fit, so a Poisson distribution is used in 

subsequent hypotheses tests. 

   

Figure 6.4  Distribution of IT Standardization 
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Distribution of IT Formalization 

The measure of IT Formalization is a count of the number of process and quality frameworks 

in use in the IT organization for the firm (from among Balanced Scorecard, CMM for Software, Six 

Sigma and ISO 9000).  The variable takes on discrete integer values and increases in 

formalization from 0 to 4.  An appropriate model for this distribution shown in Figure 6.5 is an 

ordered probit regression model which accounts for both the categorical and ordered nature of 

the data (Greene 2008).  All subsequent analyses with IT Formalization as the dependent 

variable utilize an ordered probit regression model.  

 

Figure 6.5  Distribution of IT Formalization 
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Distribution of IT Centralization 

Our measure of the locus of decision regarding IT purchases, IT Centralization, is 

constructed to vary between 0 and 1.  The distribution is non-normal, with a highest density in the 

lower half (decentralized) portion of the range.  As a result of this distribution that is a proportion 

between 0 and 1, we use a specification recommend by Papke and Wooldridge (1996) to manage 

such a distribution.  Figure 6.6 depicts a kernel density diagram showing an approximation of the 

distribution of the dependent variable, IT Centralization.   

 

Figure 6.6  Distribution of IT Centralization 
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Distribution of IT Configuration (Organizational) 

The distribution of our measure for IT Configuration based on the relative ratio of IT 

employees to total employees in headquarters vs. outside headquarters closely approximates a 

normal distribution as shown in Figure 6.7.  As a result, ordinary least squares (OLS) regression 

is used for analyses of IT Configuration (Organizational).    

 

Figure 6.7  Distribution of IT Configuration (Organizational) 
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Distribution of IT Configuration (Geographical) 

Our measure of the geographical configuration of IT employees is constructed to vary 

between 0 and 1.  The distribution is non-normal, with a highest density in the upper half 

(centralized) portion of the range.  As a result of the distribution that reflects a proportional 

distribution, we use a specification recommend by Papke and Wooldridge (1996) to manage a 

fractional response variable such as this measure.  This type of distribution requires such 

treatment because of a high frequency of values at 0 and 1.  Figure 6.8 depicts a kernel density 

diagram showing an approximation of the distribution of the dependent variable, IT Configuration 

(Geographical). 

 

Figure 6.8  Distribution of IT Configuration (Geographical) 
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Distribution of CIO Rank 

A Tobit regression model (Tobin 1958) is used in all regression analyses where CIO Rank is 

the dependent variable to account for the left-censored nature of the distribution of the measure 

CIO Rank.  Standard OLS would result in inconsistent regression estimates for censored data 

(Long 1997) such as CIO Rank.  For over half of the company-years in our study, the top IT 

executive is not listed in the top 10 executives in the firm (such firms are assigned a CIO Rank of 

11, i.e. lower than the top 10).  The result is that the distribution of the dependent variable violates 

the normality assumption as shown in Figure 6.9.  The Tobit regression model allows for 

estimation given that the value of CIO Rank is not precisely known for that portion of the sample 

that is censored (ie. no IT executive among the top 10 company executives). 

A negative binomial regression was also tested in order to manage the discrete nature of the 

CIO Rank data and afford the ability to specify a fixed effects model.  Qualitatively similar results 

were achieved by this alternative specification.   

Figure 6.9  Left-Censored CIO Rank Distribution 
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Industry Analysis of CIO Rank 

While our research seeks to understand if there are generalizations regarding the 

organization structure that may be made based on the demand for integration faced by each firm, 

we staunchly support the important notion from contingency theory that each firm will face a 

unique environment and is likely to enact an IT organization that is best fit to that unique 

environment.  As a result, a one-size-fits-all approach is not expected to be realistic or even 

desirable in IT organizational design.  In this section, a brief industry analysis is provided to 

highlight significant variations that exist between industries.  This evidence suggests that the IT 

organization differs in practice by industry and suggests that expanding our understanding of 

what environmental factors drive the IT organization structure is an extremely relevant pursuit.           

For this industry analysis, we compare the average CIO Rank across two-digit industries 

throughout the study.  By visual inspection, different patterns of change in the average CIO Rank 

over time across industries are apparent (Figure 6.10).  The variation in CIO Rank may be the 

result of numerous factors including the competitive nature of the industry, the uncertainty of the 

industry environment, or differing requirements of the IT organization across industries.  Most 

industries show an increasing trend in CIO Rank for the period of study in this sample, with the 

exception of the arts, entertainment and recreation industry for which no company in the sample 

had a CIO among the top executives, and the utilities industry for which there was very little 

change in CIO Rank over the study period.  Finance and insurance, retail trade, manufacturing, 

and lodging and food all show gradual increases in CIO Rank over the period.   Meanwhile, 

construction, professional, scientific and technical industries show marked increases in the CIO 

Rank since 1993.  The variation in patterns across industries suggests that further examination as 

to the causes of such variation would be useful in explaining why IT structure changes over time.  

The variation of CIO Rank across industries presents a potentially fruitful opportunity to 

understand what specific factors related to industry contribute to this variation.   
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Figure 6.10  Industry Comparisons of CIO Rank over Time 
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Chapter 7 Results Relating the Demand for Integration and IT 
Organization Structure  

Our results confirm that there are important relationships between the demand for integration 

and the level of IT Standardization, IT Formalization, IT Configuration (Organizational and 

Geographical) and CIO Rank.  However, we did not find support for our hypothesized relationship 

with IT Centralization.  A detailed account of these results is provided in this chapter.    

In all analyses reported here, a series of control variables is used in order to account for the 

alternative explanations that firm size, business strategy (differentiation or cost leadership), 

corporate structure, dynamism, munificence, complexity, knowledge intensity and economic 

conditions may also impact the structure of the IT organization.  The demand for integration is 

tested in the context of these control variables in order to ensure that any significant finding is a 

result of the demand for integration and not some other potentially correlated predictor of IT 

organization structure.  Regression analyses are reported in a stepwise fashion with the 

relationship of the demand for integration on IT organization structure tested first in isolation, then 

firm level control variables (firm size, differentiation strategy, cost leadership strategy,and 

corporate structure) are added incrementally in each subsequent analyses.  Control variables 

representing the level of dynamism, munificence and complexity are added as a group to control 

for industry environment, followed by other industry level control variables (knowledge intensity).  

Finally, a variable representing the overall economic conditions is added to control for the 

influence of the broad economy on the IT organization structure.  In a limited number of analyses, 

industry membership is substituted for industry control variables.  Whenever possible, we utilize a 

firm fixed effects model in order to separate the between firm effects in a single year from the 

within firm effects over time.      

In order to be able to consistently interpret the results across the various analyses included 

here, we have standardized (mean zero, standard deviation of 1) all independent variables 

including the demand for integration and the control variables.  The only exceptions to this 
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practice are with respect to industry dummy variables and the variable for firm size (which was 

already transformed to be the natural logarithm of the number of employees).  The IT 

organization structure variables were all maintained in their raw form to allow interpretation based 

on their actual effect.  The result is that we generally interpret a given statistical effect as the 

impact of a one standard deviation increase in the independent variable on the raw change in the 

structural variable.     

Effect of the Demand for Integration on the Standardization of IT Solutions 

The regression analyses described in this section test our theorized link between the demand 

for integration and IT Standardization.  In Chapter 5 we hypothesized that increased demand for 

integration from the firm as a whole will drive the firm to standardize its IT environment to meet 

the demand to integrate.  For our purposes, we measure IT Standardization as the level of 

consistency of applications across the firm (specifically the number of distinct ERP vendors) and 

the level of server platforms (the number of distinct server manufacturers in the firm).  The 

measure as constructed is lower when standardization is highest (the ultimate level of IT 

Standardization is 2 using our measure) and higher when a firm uses a diverse assortment of 

platforms and applications (the measure increases with greater assortment).  As a result, the 

effect of the demand for integration on IT Standardization must be interpreted accordingly (a 

negative effect is indicative of increasing standardization).      

The regression models (Models Std.1 – Std.7) used to test the impact of the demand for 

integration on the level of IT Standardization share common characteristics.  Table 7.1 details the 

results for the seven models that relate demand for integration to IT Standardization.  All models 

testing the effects on IT Standardization assume a Poisson distribution of the dependent variable 

because the variable is a count variable that is limited to values above 2.  A Poisson regression 

assumes equality of mean and variance.  Negative binomial regression provides an alternative to 

Poisson when mean and variance differ significantly (Hilbe 2011), however, that is not a problem 
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in our sample and the negative binomial regression does not improve the fit of the model.  Hence, 

the simpler Poisson model was chosen.   

We apply firm fixed effects in all of the IT Standardization models in order to leverage the 

within firm variance in addition to the between-firm effect in understanding demand for 

integration’s effect on standardization in IT.  All variables are standardized to mean of 0 and 

standard deviation of 1 and the magnitude of their coefficients are reported in standardized form 

to enable approximate relative comparisons of the magnitudes of various effects.  

Our most fundamental model regarding IT Standardization simply tests the effect of the 

demand for integration on the level of IT Standardization.  In Model Std.1, the demand for 

integration is related to IT Standardization (β1 = -0.146, p < 0.01), indicating that in the presence 

of one additional standard deviation in the firm’s demand for integration, the average firm will 

have 0.146 fewer server manufacturers and ERP vendors (ie. more IT Standardization).  In Model 

Std.2, we begin testing for alternative explanations starting with the size of the firm as measured 

by sales.  Larger firms also have more standardization (β2 = -0.201, p = 0.082), but after 

accounting for the size of the firm, the demand for integration remains a significant predictor of IT 

Standardization (β1 = -0.123, p = 0.015).   

Subsequent models (Model Std.3 – Std.7) account for additional control variables.  In all such 

specifications, the effect of the demand for integration remains significant or at least marginally 

significant as a predictor of IT Standardization:  Model Std.3 (β1 = -0.117, p = 0.025), Model Std.4 

(β1 = -0.03, p = 0.069), Model Std.5 (β1 = -0.105, p = 0.066), Model Std.6 (β1 = -0.100, p = 0.082) 

and Model Std.7 (β1 = -0.100, p = 0.081).  The addition of control variables in successive models 

seems to reduce the effect of the demand for integration on IT Standardization, but does not have 

great enough impact to modify the hypothesized relationship.  The effect of the demand for 

integration remains as an observable predictor of IT Standardization after controlling for these 

other potential influencing factors.  We did not find any statistical evidence that the remaining 

control variables (differentiation strategy, cost leadership strategy, corporate structure, dynamism, 
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munificence, complexity, knowledge intensity or economic conditions) impact the standardization 

of IT in their own right.   

Overall, our analysis suggests that a firm that experiences a one standard deviation greater 

demand for integration, on average, will use between 0.15 and 0.10 fewer server platform 

manufacturers and ERP vendors.  This finding implies that the demand for integration is related to 

IT Standardization and is supportive of H1.                
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Table 7.1  Regression Results for the Effect on IT Standardization 
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Effect of the Demand for Integration on the Formalization of IT  

In this section, we test the theorized notion that the demand for integration in the overall firm 

will influence the formalization of IT practices.  Results are reported in Table 7.2 and described in 

detail below.   

As described in Chapter 6, IT Formalization is measured as the usage of quality/process 

frameworks including Balanced Scorecard, CMM – Software, Six Sigma and ISO 9000.  The 

measure is a simple count of the utilization of these four frameworks for a given firm and year.  

The nature of this measure is that it mimics a distribution of responses in an ordered set of 

categories (ie. there is a definitive ordering of the level of formalization and each firm/year will fit 

one of the five categories).  Hence, we use an ordered probit model in all analyses for IT 

Formalization.  The dataset is limited to the years 2004, 2005 and 2006 on the formalization 

measures, making it infeasible to deploy a fixed effects or random effects model.     

Model Frml.1 tests a basic relationship between the demand for integration and IT 

Formalization and shows that there is a statistically significant relationship between the demand 

for integration and IT Formalization (β1 = 0.413, p < 0.01).  This result would indicate that the 

average firm in our sample experiences an increase of 0.413 in the number of quality/process 

frameworks in use in its IT organization for every one standard deviation increase in the demand 

for integration.  Simply put, higher levels of demand for integration are associated with more 

formalization in IT. 

The second IT Formalization model, Model Frml.2, takes into account the size of the firm with 

respect to sales.  We find that a larger firm is associated with more IT Formalization (β2 = 0.235, 

p = 0.019).  After controlling for this effect of firm size, demand for integration remains as a 

significant predictor of IT Formalization (β1 = 0.407, p < 0.01).   

All subsequent models include business strategies (differentiation and cost leadership).  

Though in Model Frml.3 and Model Frml.4 we find no statistically significant relationship between 

the business strategies and IT Formalization, subsequent models indicated a marginal 
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relationship between differentiation strategy and IT Formalization:  Model Frml.5 (β3 = -0.162, p = 

0.055), Model Frml.6 (β3 = -0.153, p = 0.070) and Model Frml.7 (β3 = -0.151, p = 0.075).  So, the 

various models provide some evidence, albeit marginal, that a firm that takes a differentiation 

business strategy is less formalized in IT.  This result is in-line with theory that suggests that 

additional formalization of structure runs counter to the exploration and flexibility required for an 

innovation-driven differentiation strategy.  One additional control variable, the complexity of the 

environment, was found to influence the level of IT Formalization.  Complexity is negatively 

related to the level of IT Formalization across all models that include Complexity in our sample: 

Model Frml.5 (β8 = -0.283, p = 0.039), Model Frml.6 (β8 = -0.309, p = 0.026) and Model Frml.7 (β8 

= -0.305, p = 0.028).  Again, this result is in-line with the expectation that rigid rules associated 

with higher levels of formalization may adversely affect the organization’s responsiveness, 

especially in a complex environment.  A firm faced by such complexity may choose to forgo 

formalization and instead coordinate its activities via mutual adjustment that is more suited to 

such an environment (Mintzberg 1979).  Other control variables were tested, but did not show any 

statistically significant relationship with IT Formalization.  The main variable of interest, the 

demand for integration is consistently significant in all models relating the demand for integration 

to IT Formalization.     

Overall, the models testing the effect on the IT Formalization are supportive of H2, ie. the 

demand for integration is related to the use of formalized quality and process frameworks in IT, 

after controlling for other likely alternative explanations.  Our analysis also implies that larger 

firms are more likely to have greater IT Formalization, while firms deploying a differentiation 

strategy and those firms in environments of high complexity may be less formalized in IT.    
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Table 7.2  Regression Results for the Effect on IT Formalization 
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Effect of the Demand for Integration on the Centralization of IT  

In the next set of analyses, we consider the relationship between the demand for integration 

and the locus of decision making in IT.  Specifically, the locus of decision making is measured as 

whether the decisions regarding purchases of PCs, servers and network equipment are made 

locally in the business units of the firm or centrally at the corporate level as collected and reported 

by Harte Hanks (e.g., Xue, Ray and Gu 2011).     

Our data for IT Centralization covers the period from 2001 to 2009.  The measure will vary 

from 0 to 1 for any given firm, with 1 indicating that decisions across every business unit are 

made centrally regarding all three IT purchasing decisions.  A value of 0 indicates that decisions 

are made within the business units for all IT purchasing decisions.  In some cases, information is 

only available regarding the locus of decision making for one or two of the purchase areas (e.g., 

PCs and networks, but not servers).  In such cases, the loci of decision making that are known 

are used to represent decisions that are not observed.  Because the IT Centralization measure is 

created by weighting the business unit decisions based on their relative size by revenues, the 

measure is a non-normal, continuous variable between 0 and 1.  Our analysis utilizes a 

regression model which is recommended for such a proportional dependent variable (Papke and 

Wooldridge 1996), such as IT Centralization in this case.       

 Across all seven models displayed in Table 7.3, we find no significant relationship between 

the demand for integration and IT Centralization, whether the variable of interest is isolated in the 

regression analysis or tested along a set of important control variables.  These results show a 

lack of support for H3.  However, our analysis does show that large size firms are more likely than 

their counterparts to make centralized decisions regarding IT purchases in all models in which 

size in used as a control variables: Model Cent.2 (β2 = 0.341, p < 0.01); Model Cent.3 (β2 = 

0.369, p < 0.01); Model Cent.4 (β2 = 0.392, p < 0.01); Model Cent.5 (β2 = 0.466, p < 0.01); Model 

Cent.6 (β2 = 0.467, p < 0.01) and Model Cent.7 (β2 = 0.465, p < 0.01).  Knowledge intensity also 

appears to be related to higher levels of the centralization of IT purchase decisions: Model Cent.6 
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(β9 = 0.359, p < 0.01) and Model Cent.7 (β9 = 0.356, p < 0.01).  Other control variables were not 

significant predictors of IT Centralization in our sample.  
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Table 7.3  Regression Results for the Effect on IT Centralization 
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Effect of the Demand for Integration on the Configuration of IT 

IT Configuration (Organizational) 

The next set of regression models test the relationship between the demand for integration 

and the configuration of the IT organization.  This configuration measure captures the relative 

distribution of IT employees between corporate headquarters and the business units.  A higher 

value of IT Configuration by this measure indicates a relatively higher proportion of IT employees 

in the corporate headquarters organization than in the business units of the firm.     

The IT Configuration variable follows a normal distribution, so our analysis uses a general 

linear model to test the relationship between demand for integration and the structure variable.  

We also account for potential correlation among repeated measures and specify a fixed-effects 

model to isolate the within-firm effects.   

Table 7.4 shows the results of the regression analyses testing the relationship between the 

demand for integration and IT Configuration (Organizational).  As shown in the table, we find a 

consistently significant relationship between the demand for integration and IT Configuration in all 

firm fixed effect models: Model Cfg.1 (β1 = 0.021, p = 0.015); Model Cfg.2 (β1 = 0.021, p = 0.012); 

Model Cfg.3 (β1 = 0.021, p = 0.015); Model Cfg.4 (β1 = 0.021, p = 0.015); Model Cfg.5 (β1 = 

0.022, p = 0.019); Model Cfg.6 (β1 = 0.022, p = 0.018) and Model Cfg.7 (β1 = 0.022, p = 0.019).  

In a separate industry fixed effects model, Model Cfg.8, the relationship is not significant (β1 = 

0.011, p = 0.118).  So, this would seem to indicate that there is a within-firm effect of the demand 

for integration on organizational IT Configuration, which is supportive of H4. The between-firm 

effect is not statistically significant in our sample. 

We also find consistent evidence that the corporate structure is related to the IT 

organizational configuration: Model Cfg.4 (β5 = 0.012, p = 0.035); Model Cfg.5 (β5 = 0.011, p = 

0.056); Model Cfg.6 (β5 = 0.011, p = 0.053); Model Cfg.7 (β5 = 0.011, p = 0.056) and Model Cfg.8 

(β5 = 0.010, p = 0.042).  In line with existing theory (Brown and Magill 1998; Sambamurthy and 
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Zmud 1999), firms in the sample with centralized corporate structures have an IT organization 

configuration in which more employees are located in the corporate headquarters location.     

No other control variables were found to be significant predictors of the configuration of the IT 

organization, including industry dummies specified in Model Cfg. 8. 

IT Configuration (Geographical) 

A second configuration measure focuses on the geographical location of IT employees, 

measuring the proportion of IT employees in the same metropolitan area as the corporate 

headquarters.  Our analysis is limited in this instance to a cross-section of data from 2009.  So, 

we are unable to report the within-firm effect, but instead consider the between-firm effect that the 

demand for integration and the control variables have on the IT Configuration (Geographical).  

Results for the dimension, IT Configuration (Geographical), appear in Table 7.5.  We find 

mostly consistent results that the demand for integration is negatively related to the relative 

geographical location of IT employees across firms in the cross-section: Model Geo.1 (β1 = -

0.197, p = 0.017); Model Geo.2 (β1 = -0.207, p = 0.012); Model Geo.3 (β1 = -0.192, p = 0.022); 

Model Geo.4 (β1 = -0.161, p = 0.050); Model Geo.5 (β1 = -0.136, p = 0.106) and Model Geo.6 (β1 

= -0.155, p = 0.079).   

In other words, firms with higher demand for integration are more likely than their 

counterparts to have more IT employees outside the metropolitan area of the corporate 

headquarters.  Unfortunately, the cross-sectional nature of the data regarding our geographical 

measure makes comparison with the longitudinal data related to the organizational configuration 

challenging at best.  However, this result is interesting in that it suggests that the demand for 

integration may influence the organizational and geographical IT Configurations in dramatically 

different ways.  It further suggests that the demand for integration is associated with a 

configuration of IT employees that is located outside the corporate headquarters area.  In 

particular, this finding is contrary to our hypothesis that the demand for integration would drive 

firms to locate IT employees in the same location as the corporate headquarters.  We will discuss 
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the finding and our speculation regarding the unexpected differences in the organizational and 

geographical configurations later in Chapter 9.                

A notable exception to the consistent and negative result between the demand for integration 

and the geographical configuration was in Model Geo.7, where the demand for integration was 

not significant (β1 = -0.023, p = 0.814).  This model controlled for the primary two-digit industry of 

each firm.  In this model, we find that industry is an important factor in understanding the effect on 

the geographical configuration of IT employees.  In fact, six different industries showed a 

statistically significant relationship between industry membership and the geographical 

configuration: Construction (βIND (Construction) = -1.093, p = 0.036); Manufacturing (βIND (Manufacturing) = -

1.269, p < 0.01); Finance & Insurance(βIND (Finance) = -0.704, p = 0.029); Scientific &Technical   

(βIND (Scientific/Technical) = -0.754, p < 0.01); Administrative (βIND (Administrative) = -2.161, p < 0.01) and Arts 

& Entertainment (βIND (Arts/Entertainment) = -1.540, p < 0.01).  These six industries in particular seem to 

be responsible for much of the relationship between the demand for integration and the 

geographical configuration.  In all of our analyses of the various dimensions of IT structure, this is 

the only organizational variable for which there appears to be a strong industry effect.  

Among other control variables, cost leadership has a weak, but positive relationship 

(significant in two of five models) with the geographical IT Configuration: Model Geo.5 (β4 = 

0.324, p = 0.030) and Model Geo.6 (β4 = 0.324, p = 0.030).  Dynamism also appears to be 

related to geographical centralization of the IT Configuration: Model Geo.5 (β6 = 0.138, p = 0.020) 

and Model Geo.6 (β6 = 0.136, p = 0.024).  Meanwhile, there also appears to be a marginal 

relationship between complexity and the geographical IT Configuration: Model Geo.5 (β7 = 0.237, 

p = 0.092).           

Overall, the finding that the geographical IT Configuration is impacted by the demand for 

integration, but in the opposite direction of our hypothesis (H4) is worthy of further attention.  The 

strong industry influence on this dimension is also interesting and will be discussed in Chapter 9 

as well.  
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Table 7.4  Regression Results for the Effect on IT Configuration (Organizational) 
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Table 7.5  Regression Results for the Effect on IT Configuration (Geographical) 
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Effect of the Demand for Integration on CIO Rank 

Our final measure of the IT organization structure is the CIO Rank.  As mentioned, CIO Rank 

may serve as a proxy for at least the centralization and configuration dimensions of the IT 

organization structure.   

We use a Tobit regression model (Tobin 1958) to account for the censored distribution of the 

CIO Rank variable and correct for probable autocorrelation among repeated measures on the 

same firm.  We use a random effects estimator because a consistent, fixed effects estimator 

assuming a Tobit distribution is not available (Greene 2004).  Our analysis is able to uncover 

numerous relationships among the demand for integration, control variables and the CIO Rank.  

First, we find that the demand for integration is related to the CIO Rank in all models which 

we tested.  Results are reported in Table 7.6: Model Rank.1 (β1 = 1.112, p < 0.01); Model Rank.2 

(β1 = 0.822, p < 0.01); Model Rank.3 (β1 = 0.824, p < 0.01); Model Rank.4 (β1 = 0.926, p < 0.01);  

Model Rank.5 (β1 = 0.914, p < 0.01); Model Rank.6 (β1 = 0.830, p < 0.01); Model Rank.7 (β1 = 

0.794, p < 0.01) and Model Rank.8 (β1 = 0.934, p < 0.01).  These results indicate that a one 

standard deviation increase in the demand for integration is associated with a 0.8 – 1.1 point 

higher CIO Rank in our sample, after controlling for other potential correlates of CIO Rank.  

There are notable relationships among the control variables as well. Size of the firm is 

associated with higher CIO Rank: Model Rank.2 (β2 = 0.853, p < 0.01); Model Rank.3 (β2 = 

0.831, p < 0.01); Model Rank.4 (β2 = 0.709, p < 0.01); Model Rank.5 (β2 = 0.713, p < 0.01); 

Model Rank.6 (β2 = 0.630, p < 0.01); Model Rank.7 (β2 = 0.629, p < 0.01) and Model Rank.8 (β2 = 

0.754, p < 0.01).  These results suggest that, on average, a 1% increase in the size of the firm is 

associated with a CIO Rank which is approximately 0.006 – 0.009 points higher.  Larger firms in 

our sample have higher ranked CIOs.   

The firm’s strategy is also significantly related to CIO Rank. First, an emphasis on a 

differentiation strategy is consistently associated with a lower CIO Rank: Model Rank.3 (β3 = -

0.392, p < 0.01); Model Rank.4 (β3 = -0.375, p < 0.01); Model Rank.5 (β3 = -0.303, p = 0.037); 



 
Page 169 

Model Rank.6 (β3 = -0.290, p = 0.045); Model Rank.7 (β3 = -0.296, p = 0.040) and Model Rank.8 

(β3 = -0.413, p < 0.01).  This means that a firm that recognizes a differentiation strategy that is 

one standard deviation from average will have a CIO Rank that is approximately 0.3 – 0.4 points 

lower than the average CIO Rank.  The bottom line is that a differentiation strategy is associated 

with lower CIO Rank.  On the other hand, firms that recognize a cost leadership strategy are 

associated with a higher CIO Rank: Model Rank.3 (β4 = 0.401, p = 0.132); Model Rank.4 (β4 = 

0.601, p = 0.027); Model Rank.5 (β4 = 0.523, p = 0.072); Model Rank.6 (β5 = 0.653, p = 0.027); 

Model Rank.7 (β4 = 0.654, p = 0.027) and Model Rank.8 (β4 = 0.483, p = 0.106).  The effect is 

consistently (though not significant in all cases) in a direction that indicates that a firm that 

recognizes a cost leadership strategy that is one standard deviation from average is associated 

with a higher CIO Rank by 0.4 – 0.7 points.  The bottom line appears to be that firms that are 

pursuing a differentiation strategy have a lower CIO Rank, while firms pursuing a cost leadership 

strategy have a higher CIO Rank. 

We find a consistent and negative relationship between the corporate structure and the CIO 

Rank: Model Rank.4 (β5 = -0.421, p = 0.013); Model Rank.5 (β5 = -0.407, p = 0.017); Model 

Rank.6 (β5 = -0.420, p = 0.014); Model Rank.7 (β5 = -0.450, p < 0.01) and Model Rank.8 (β5 = -

0.477, p < 0.01).  Thus, a one standard deviation increase in the centralization of the corporate 

structure is related to over a 0.4 decrease in the CIO Rank.  This result is particularly interesting 

in that it contrasts with existing theory that posits that the IT organization structure would mimic 

the structure of the larger organization of which it is a part (Brown and Magill 1994; Sambamurthy 

and Zmud 1999).  The result will be the focus of an extensive discussion in Chapter 9. 

Knowledge intensity was also found to be related to the CIO Rank: Model Rank.6 (β9 = 0.963, 

p < 0.01) and Model Rank.7 (β9 = 0.968, p < 0.01).  An increase in knowledge intensity by one 

standard deviation is associated with a corresponding increase in CIO Rank of nearly a full point. 

Finally, our test of the relationship between economic conditions and the CIO Rank provided 

inconclusive results.  Economic conditions better than average were marginally associated with 
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higher CIO Rank in Model Rank.7 (β10 = 0.211, p = 0.090), but yielded a non-significant result in 

Model Rank.8.   

Overall, the analysis provides strong evidence that, after accounting for the likely alternative 

explanations for the IT organization structure, higher levels of demand for integration are 

associated with higher CIO Rank, supporting H5.  We also find that firm size, business strategy, 

corporate structure, and knowledge intensity are all important factors associated with CIO Rank.  
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Table 7.6  Regression Results for the Effect on CIO Rank 
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Chapter 8 Exploring the Performance Implications of IT 
Organization Structure Choice  

Our general expectation is that IT organization structure and the demand for integration, in 

combination, will affect overall firm performance.  As presented in Chapter 5, our performance 

hypothesis suggests that the IT organization should align its structure with the level of the 

demand for integration in the firm.  In this chapter, we detail an empirical test of this performance 

hypothesis and present the results.       

Methodology 

Performance Model 

  Performance is expected to be best when a match occurs between the demand for 

integration experienced by the firm and the structure (high demand for integration is met with high 

levels of IT Standardization, IT Formalization, IT Centralization, an IT Configuration that favors 

corporate headquarters and/or higher CIO Rank or, alternatively, low demand for integration is 

matched with relatively low levels of IT Standardization, IT Formalization, IT Centralization, an IT 

Configuration that favors the business units over corporate headquarters and/or low CIO Rank).  

According to this model, a mismatch occurs when the IT organization structure is not suited to 

that environment (e.g. high standardization of IT when there is low demand for integration in the 

firm, or vice versa). 

Our model supposes that demand for integration is a characteristic of the firm and its 

environment that is detrimental to firm performance if it is not addressed.  It also suggests that 

high levels of standardization, formalization and centralization in the IT organization, an IT 

organization configuration that emphasizes corporate headquarters and high CIO Rank may be 

detrimental to firm performance.  However, increased levels of standardization, formalization, 

centralization, a headquarters orientation in the IT organization and higher CIO Rank are useful in 
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managing the demand for integration and positively moderate the relationship between the 

demand for integration and firm performance.  These relationships are depicted in Figure 8.1.  In 

the performance model depicted here, the size of the firm, corporate structure, industry 

membership and year serve as control variables as they are primary sources of variation in firm 

performance.   

Figure 8.1  The Demand for Integration and Performance Model 

 

Performance Measures 

Two measures of firm performance are used to explore the implications of IT organization 

structure choice in the context of the demand for integration: return on assets (ROA) and Tobin’s 

q.  In this section, we describe the calculation of the two measures.  Data to compute return on 

assets and Tobin’s q are collected from Compustat for each firm and each year in the sample.   
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Return on Assets 

Return on Assets (ROA) is a straightforward measure of annual firm profitability.  ROA is the 

net income of the firm after taxes for the year divided by the book value of total assets of the firm 

at the close of the fiscal year, as shown in Equation 8.1.   

𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐴𝑠𝑠𝑒𝑡𝑠 (𝑅𝑂𝐴) = 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

      (Equation 8.1) 

 

The distribution of return on assets across firms in the sample is distributed approximately 

normal and is shown in Figure 8.2. 

Figure 8.2  Distribution of Return on Assets (ROA) 

 

Tobin’s q 

A second measure of firm performance, Tobin’s q, is a measure of the market value of the 

firm relative to its book value.  It reflects whatever premium (or discount) the equity market places 

on the firm compared to what is accounted for by the standard accounting measures (Lindenberg 

and Ross 1981; Wernerfeldt and Montgomery 1988; Lang and Stulz 1994).  We use the measure 

as described by Chung and Pruitt (1994) for Tobin’s q and shown in Equation 8.2.      

0
2

4
6

8
10

D
en

si
ty

-1 -.5 0 .5
ROA



 
Page 175 

𝑇𝑜𝑏𝑖𝑛′𝑠 𝑞 = (𝑆ℎ𝑎𝑟𝑒 𝑃𝑟𝑖𝑐𝑒)(𝐶𝑜𝑚𝑚𝑜𝑛 𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡)+ (𝐿𝑖𝑞𝑢𝑖𝑑𝑎𝑡𝑖𝑛𝑔 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑃𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 𝑆𝑡𝑜𝑐𝑘)+(𝐷𝑒𝑏𝑡) 
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

,    

𝑤ℎ𝑒𝑟𝑒 𝐷𝑒𝑏𝑡 = (𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 − 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐴𝑠𝑠𝑒𝑡𝑠 +  𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡)  (Equation 8.2) 

Especially with regard to the impact of IT investment on firm performance, Tobin’s q is a 

useful measure as short-term performance measures may not be able to capture the impact of IT 

investment that occurs over time (Bharadwaj, Bharadwaj and Konsynski 1999).  In our analysis, 

we specify the dependent variable as the natural logarithm of Tobin’s q, ln(q), to improve the 

distributional properties of the measure.  Histograms of Tobin’s q before and after the logarithmic 

transformation are shown in Figure 8.3. 

 

Figure 8.3  Tobin’s q Before and After Log-Transformation 

 

A comprehensive list of companies in our sample ordered by their average annual firm 

performance over the period 1993-2009 based on Return on Assets is included as Appendix C.  

A similar list based on Tobin’s q appears as Appendix D.  Not surprisingly, we find a high 

correlation between the two measures of firm performance. In our sample, the correlation was ρ = 

0.5570.  As expected, this indicates that a firm with better profitability (ie. return on assets) is 

likely to also have a high market value relative to its book value (ie. Tobin’s q).  However, the 

performance measures are not perfectly correlated and hence each provides some unique 

information to the analysis.  Return on assets measures the short term profitability of the firm, 
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while Tobin’s q is expected to reflect the stock market’s ability to anticipate the present value of 

future cash flows.    

IT Organization Structure 

 As with the empirical study relating the demand for integration to IT organization structure, 

our exploratory analysis relating the structural choice regarding IT to the performance of the firm 

utilizes multiple dimensions of IT organization structure.  The same dimensions, IT 

Standardization, IT Formalization, IT Centralization, IT Configuration (Organizational), and CIO 

Rank are tested for their performance implications.  IT Configuration (Geographical) is not tested 

because we have data for only a one year cross-section.      

CIO Rank is the IT organization structure variable for which we have the largest, completely 

random sample across the widest period, allowing improved generality over other measures of IT 

organization structure.  The sample size allows us to observe the interaction effects of CIO Rank 

and demand for integration on performance.  As mentioned, the analysis is repeated for the other 

dimensions; but the majority of our discussion focuses on the moderating effect of CIO Rank. 

The measures of IT organization structure are already described in detail in Chapter 6.  The 

same measures are used in all performance analyses.   

Control Variables  

Firm Size 

For our performance models, we control for the influence of firm size on performance.  Size is 

important to the performance of the firm for two competing reasons – economies of scale and 

diseconomies of managing as the firm grows in size (Coase 1937; Shaver and Methias 2009)   

Rather than use the revenue of the firm as a measure of size, we use the number of employees 

in the firm as reported by Compustat to reflect the firm’s size.  This alternative specification 

avoids the complication of using a measure closely tied to performance as a proxy for size.  We 
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take the natural log of the number of employees in the firm on an annual basis for this control 

variable.      

Corporate Structure 

We control for corporate structure due to its likely influence on the performance of the firm.  

Corporate structure is measured as described in Chapter 6.  It reflects the proportion of the firm’s 

business units that report directly to the corporate headquarters, as opposed to through another 

entity of the firm.  As such, it measures the relative centralization of the corporation.  

Industry 

We control for unobserved differences in performance based on the firm’s primary industry 

using the two-digit NAICS code, also as described in Chapter 6.   

Year Dummies 

We account for the cyclical nature of the overall economy by the addition of a series of year 

dummies.  Year dummies control for the changes in performance that occur across the broad 

economy.  We therefore eliminate the potential issue that any effect that we observe is simply 

related to a better or worse than average global economic environment in a particular year.   

Regression Model for Testing Performance Implications 

The performance regression model tests the direct effects of IT organization structure and the 

demand for integration on a company’s performance.   Most importantly, the model tests the 

interactive effect of the IT organization structure and the demand for integration on performance.  

The interactive effect measures the extent to which the purported alignment relationship exists 

between the demand for integration and IT organization structure.  A positive effect indicates that 

there is an alignment effect on performance as hypothesized. As mentioned, we control for the 

most likely alternative explanations of firm performance by including the size of the firm, corporate 

structure, a vector of binary variables representing industry membership and a vector of binary 

variables for year.  Autocorrelation is managed by the inclusion of ρ, an estimate of the 
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correlation of performance with the error term for the prior year.  The regression equations are 

shown in Equation 8.3 (ROA) and Equation 8.4 (Tobin’s q). 

ROAit = β1 (ITOrganizationit) + β2 (DemandforIntegrationit)+ β3(ITOrganizationit x 

DemandIntegrationit)+ β4(Sizeit) +  β5(CorpStructureit) + βIND(IndustryDummyit)+ 

βYEAR(YearDummyit) + ρεi(t-1) + εit      (Equation 8.3) 

         

ln(Tobin’s q)it = β1 (ITOrganizationit) + β2 (DemandforIntegrationit)+ β3(ITOrganizationit x 

DemandIntegrationit)+ β4(Sizeit) +  β5(CorpStructureit) + βIND(IndustryDummyit)+ 

βYEAR(YearDummyit) + ρεi(t-1) + εit      (Equation 8.4) 

Results 

Results are reported here for a series of regression analyses to test the performance 

implications.  Variables are standardized at mean of 0 and standard deviation of 1.   

Effect of CIO Rank on Return on Assets 

In model Rank.ROA.1, we test the direct effects of the demand for integration and the CIO 

Rank on firm performance.  We find that demand for integration (β2 = -0.010, p < 0.01), is 

negatively related to the return on assets over the study period, after controlling for size of the 

firm, corporate structure, industry and year.  Results are shown by model in Table 8.1.  The 

interpretation is that higher demand for integration is related to lower return on assets.  In other 

words, demand for integration appears to be detrimental to firm performance when holding other 

factors constant.  Regarding the control variables, a larger firm performs better on average (β4 = 

0.003, p < 0.01) and a firm with a more centralized corporate structure outperforms more 

decentralized firms on ROA (β5 = 0.020, p < 0.01).     

In model Rank.ROA.2, the interaction effect of CIO Rank x Demand for Integration is added 

to the model to test for a moderating/interaction effect.  The interaction effect is positive and 

statistically significant at a 10% significance level (β3 = 0.002, p = 0.099), which is supportive of 

the hypothesized moderating effect of the IT structure on the demand for integration’s impact on 
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firm performance.  In other words, a high CIO Rank in an environment of high demand for 

integration (and low CIO Rank in a low demand for integration environment) is associated with 

better firm performance.  Other effects are consistent with those reported in model Rank.ROA.1.  

Overall, this result is at least consistent with the alignment hypothesis regarding performance, H6. 

In interpreting the interaction effect, we use the visual in Figure 8.4 to provide some of the 

intuition.  We note that high levels of demand for integration are detrimental to the performance of 

the firm regardless of CIO Rank.  However, the convergence of the lines representing low and 

high CIO Rank indicates that a firm with higher CIO Rank experiences less performance 

impairment relative to firms with lower CIO Rank in the context of elevated levels of demand for 

integration.  So while demand for integration is challenging for firms in general, the demand for 

integration is less harmful for a firm with a higher ranked CIO than its counterparts. 

Figure 8.4  Interaction Effect on ROA:  CIO Rank x Demand for Integration 

  

In the next section, we describe a similar empirical examination, substituting ROA with 

Tobin’s q as the performance measure used in the analysis. 
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Effect of CIO Rank on Tobin’s q 

In model Rank.Q.1, we test the direct effect of CIO Rank and demand for integration on 

Tobin’s q.  Again, we find no significant effect of CIO Rank on performance, but find a negative 

effect of demand for integration consistent with our findings for ROA (β2 = -0.136, p < 0.01).  

There is also a positive effect of a more centralized corporate structure (β5 = 0.352, p < 0.01) on 

Tobin’s q performance.  The results are also reported in Table 8.1 by model. 

Our hypothesis regarding the impact of the demand for integration on performance is that the 

level of IT organization structure moderates the harmful impacts of the demand for integraiton  

The interaction effect was then tested in model Rank.Q.2.  We find evidence of the hypothesized 

interaction effect (β3 = 0.029, p = 0.016), indicating that the CIO Rank moderates the negative 

influence of demand for integration on Tobin’s q.  The direct effect of the demand for integration is 

negatively related to performance (β2 = -0.137, p < 0.01), consistent with prior models.  Results 

for control variables are also consistent with Rank.Q.1. 

A graphical depiction of the interaction effect from model Rank.Q.2 is displayed in Figure 8.5.  

As with the impact on ROA as seen in Figure 8.4, the figure indicates that demand for integration 

is challenging for firms in general.  The intersecting lines in the figure depict how firms with higher 

ranked CIOs suffer less of the performance impact of the demand for integration than their 

counterparts with lower ranked CIOs.  



 
Page 181 

 
Figure 8.5  Interaction Effect on Tobin’s q: CIO Rank x Demand for Integration 

 

 Overall, the analysis regarding the interaction of CIO Rank with demand for integration is 

supportive of the moderation hypothesis described by H6.  The CIO Rank moderates the negative 

influence of the demand for integration on the performance of the firm.  This finding is consistent 

with our argument that a CIO in an elevated position in the firm is able to provide coordination 

capabilities for a firm that is experiencing high demand for integration.   
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Table 8.1 Performance Effects of the Demand for Integration and CIO Rank 
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Effect of Other IT Structure Dimensions on Performance 

The analyses regarding CIO Rank were repeated for each of the remaining dimensions of the 

IT organization structure.  We tested the moderating effect of IT organization structure on firm 

performance across the remaining dimensions: IT Standardization, IT Formalization, IT 

Centralization and IT Configuration (Organizational).  We do not report results for the IT 

Configuration (Geographical) due to the limitations of the cross-sectional nature of this data.  

We test the moderation relationship between IT organization structure and demand for 

integration on two different measures of performance (ROA and Tobin’s q) in the same year and 

two subsequent years (labeled as No Lag, One Year Lag and Two Year Lag, respectively).  

Results are reported in table 8.2.  The expectation is that whatever benefits (or harm) that 

changes to organization structure in IT will have may not be immediate, but may take time to 

develop and impact performance (Bharadwaj, Bharadwaj and Konsynski 1999; Jorgenson 2001).       

We find almost no evidence of any direct impact of IT organization structure on the 

performance of the firm.  However, across all subsamples, we consistently find that the demand 

for integration is negatively associated with performance.  As with the CIO Rank analysis 

described above, the effect of the demand for integration on firm performance was at least 

marginally significant in every subsample (across IT organization structure dimensions and for the 

different lagged models).  Although not the focus of this study, we do find evidence that firms 

benefit from being relatively larger in size and a more centralized corporate structure than their 

competitors.   

Of primary interest is the hypothesized moderating effect of IT organization structure on the 

relationship between the demand for integration and firm performance.  First, we find only limited 

evidence of the hypothesized moderation effect regarding IT Standardization.  While the 

interaction effect is positive in each of our samples, the effect is only significant in the One Year 

Lag ROA analysis.  Overall, the direction of the interaction is supportive of H6, but not at a 

consistently significant level.   
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One of the benefits of the broadened view that we take with regard to IT organization 

structure is that the effects of each of the dimensions may be very different.  This appears to be 

the case especially with regard to IT Formalization.  The moderating effect of IT Formalization on 

the relationship between demand for integration and Tobin’s q is negative (contrary to H6) in the 

No Lag and Two Year Lag models.  This result would suggest that formalization in IT (i.e. the use 

of substantial quality and process frameworks) may be detrimental to managing the demand for 

integration.  We will discuss our speculation on this finding in the next chapter.      

On the remaining two dimensions, IT Centralization and IT Configuration (Organizational), we 

find no statistically significant interaction effects.  There may be at least two reasons for this lack 

of significance:  1) the expected effect of the IT organization structure is a weak effect on overall 

firm performance, or 2) there really is no effect of these dimensions on the relationship between 

the demand for integration and firm performance.  We concede that the effect of the IT 

organization structure on firm performance is likely to explain only a small portion of variance in 

firm performance since industry, firm size, industry and economic conditions are all likely to 

influence firm performance.  The IT organization structure is just one of many internal and 

environmental factors that affect firm performance. 

Given the concern about the weak effect of the interaction between demand for integration 

and IT organization structure on firm performance, we estimated the sample size requirements to 

achieve a power of between 0.70 and 0.90 in the analyses.  Based on estimation of 20-35 

variables (given the regression models in Equation 8.3 and 8.4 with industry and year variables) 

and an overall variance explained of approximately 10%, we estimate that a sample size between 

572 and 962 is required to detect a 1% improvement in variance explained as the result of the 

interaction effect of interest.  Only one of the dimensions that we test is well clear of this threshold 

(CIO Rank).  Sample sizes for IT Standardization, IT Centralization and IT Configuration 

(Organizational) fall on the border of acceptability given this power analysis.  The sample size for 

IT Formalization is probably inadequate at just 113 companies over three years. 
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Table 8.2  Moderation Tests - Five Structural Dimensions 
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Discussion of Findings Regarding Performance 

Based on our analysis, we conclude that the demand for integration is challenging for firms in 

general.  In every subsample analyses we performed, we consistently found a negative and 

significant relationship between the demand for integration and firm performance, whether 

measured by ROA or Tobin’s q.  This finding remains the case after controlling for other likely 

influencers of firm performance including the size of the firm, corporate structure, industry and 

year.  This suggests that overall the demand for integration is an important force that the firm 

should consider in attempting to improve its overall performance.  It also suggests that the 

demand for integration is likely to be an important enterprise level factor that affects the IT 

organization. 

We found some support for the hypothesized alignment relationship between the IT 

organization and the demand for integration.  The moderating/interaction effect was positive and 

at least marginally significant in the case of CIO Rank (both in terms of ROA and Tobin’s q) and 

IT Standardization (ROA).  A positive effect between the interaction of IT organization structure 

and demand for integration indicates that better performing firms are likely to have an IT 

organization structure that is aligned with the demand for integration.  In other words, the 

marginal benefit of a higher CIO Rank or more IT Standardization is improved in the presence of 

high demand for integration.  A higher CIO Rank or more standardization in IT seems to be useful 

to firms managing higher levels of demand for integration.  Overall, this finding is in line with 

hypothesis H6.      

Assuming statistical power is adequate would lead us to suspect that the dimensions may 

have very different capacities for managing the demand for integration.   As we showed in 

Chapter 7, most of the structural dimensions have changed in what appears to be a response to 

the demand for integration.  So, firms seem to be taking action to modify the IT organization 

structure to meet the demand.  However, firms also do not seem to benefit from every structural 

change that we observe.  Our speculation is that firm performance may benefit from the 
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organizational integration that IT may provide when the rank of the CIO is higher.  On the other 

hand, more formalization in IT may adversely impact the responsiveness and innovativeness of 

the firm, countering whatever benefit the structure may provide in terms of integration.  While 

these speculations are consistent with our findings, we do not currently have the type of data 

required to validate them.  Investigating the specific types of integration that are supported by IT 

and specific IT organization structure dimensions is reserved for future research.        
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Chapter 9 Discussion and Limitations 

In Chapter 3, we identified four opportunities to contribute to the current state of knowledge in 

the area of IT organization structure based on our experience in understanding the phenomenon 

of more standardization, more formalization, more centralization, a configuration of the IT 

structure that emphasizes corporate headquarters and a higher CIO Rank than existed in the 

early 1990s from a practitioner’s perspective and from our conceptual development of a theory to 

explain why the current phenomenon is occurring. 

Our research has contributed new knowledge related to these four opportunities.  The first 

opportunity was to assess the dominance of corporate structure as a contingency of IT 

organization structure.  According to current thinking, the IT organization structure is expected to 

follow the structure of the rest of the corporation (Brown and Magill 1994, Sambamurthy and 

Zmud 1999), all else being equal. However, we find evidence that suggests that this is no longer 

the case.  The second opportunity is to identify a new contingency factor, the demand for 

integration, which provides an explanation for the increased levels of standardization, 

formalization and centralization of the IT organization structure and a higher CIO Rank.  Though 

there is almost always the potential to improve our understanding of a specific contingency factor 

in the complex organizational environment of large corporations, our research developed a theory 

which considers the construct of demand for integration as an important contingency in 

determining IT organization design, then developed and formalized the construct, and finally 

showed the influence of the demand for integration on the IT organization structure.  The third 

opportunity was to conceptualize the IT organization as an integrative device for the rest of the 

firm.  Our theory suggests that the IT organization plays this role of integrative device at three 

distinct levels: technological - ie., providing the physical infrastructure and systems to enable the 

rest of the firm to proves information required to act in an integrated fashion (Christiaanse and 

Venkatraman 2002; Mukhopadhyay and Kekre 2002; Rai, Patnayakuni and Seth 2006; Zaheer 

and Venkatraman 1994); capability – ie., information management capability that supports the 
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creation of cross-functional capabilities in the organization (Mithas, Ramasubbu and 

Sambamurthy 2011); and organizational – ie., serving as the linking mechanism (Fonstad and 

Robertson 2006) between organizations via highly connected individuals or integrating teams and 

committees.  While each of the levels of integration that IT provides have been dealt with in the 

literature, our conceptualization considers in a comprehensive way the three levels of integration 

that IT fosters.  The fourth opportunity was to broaden the concept of IT organization structure to 

include multiple structural dimensions.  In our analysis, we identify six dimensions of IT structure 

and then apply four dimensions in the empirical analysis.  Specific dimensions of IT organization 

structure that were tested include standardization, formalization, centralization and configuration.  

This broadened view of the IT organization structure is a considerable expansion of IT structure 

given that empirical work in this area focuses narrowly on a single dimension (e.g., Xue, Ray, Gu 

2011; Banker, Hu, Pavlou and Luftman 2011).  Recently, other research has begun to consider 

the notion of a broader view of the IT organization, specifically in terms of the structure of IT 

services, with the structure of IT services conceptualized as including standardization, 

formalization and centralization (Ball, Xia and Adams 2012).   

In this chapter, we begin by discussing our findings in terms of the four specific opportunities.  

In addition, we describe the performance implications of the choice of IT organization structure 

given the context of demand for integration and then we discuss other findings that are of interest, 

but were not specifically related to the four opportunities.  We conclude Chapter 9 by describing 

the main limitations of the study in order to put the findings into context.     

Responding to the Four Research Opportunities 

Opportunity 1 – Assessing the Dominance of the Corporate Structure Contingency  

As an important contingency driving IT structure (Brown and Magill 1994, Sambamurthy and 

Zmud 1999), we would expect to find a strong relationship between the corporate structure and 

the various dimensions of IT organizational structure.  Instead, our analysis shows mixed results 

regarding the effect of corporate structure on the IT organization structure.  As discussed earlier, 
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corporate structure is the proportion of all subsidiaries in the firm that report directly to the 

corporate headquarters organization, so it is a measure of the centralization of the firm as a 

whole.  The variable corporate structure serves as a control variable in our analyses, however, 

we highlight our findings regarding corporate structure to substantiate the notion that the 

corporate structure may not be the predictor of IT organization structure that it once was, or at 

least that it was purported to be. 

We find no statistically significant relationship between corporate structure and IT 

Standardization in our test of the demand for integration.  In fact, the direction of the correlation 

was the opposite of what theory would suggest.  High levels of centralization of the corporate 

structure are accompanied by relatively lower levels standardization of IT, in our sample.   The 

lack of a significant relationship with IT Standardization suggests that corporate structure is not 

driving standardization in IT.  Instead, we find that the contingency of interest in this study, the 

demand for integration is predictive of the level of IT Standardization, after accounting for the 

corporate structure.     

Neither of the relationships between corporate structure and IT Formalization nor IT 

Centralization was statistically significant.  In these analyses, the influence of corporate structure 

on IT Formalization is dominated by the demand for integration, the size of the firm and 

knowledge intensity of the firm.  At the very least, whatever the influence of the corporate 

structure is with regard to IT Formalization, it is dominated by other important factors, notably the 

variable of interest in our study.  It is also quite possible that there is no relationship between 

corporate structure and the level of formalization of IT.  As mentioned, the same is true of IT 

Centralization.  Firm size and knowledge intensity instead appear to strongly influence IT 

Centralization, based on our sample.  The lack of statistical finding regarding the influence of 

corporate structure means that corporate structure may not influence the centrality of IT 

purchasing decisions.  Overall, there is not much traction for the argument that corporate 

structure is a dominant influence on IT Formalization and IT Centralization. 
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On one dimension, the organizational configuration of IT, we do find evidence that centralized 

corporate structure may influence the IT Configuration (Organizational) to emphasize a corporate 

perspective in line with existing theory.  Even in this case, the demand for integration persists as 

a significant predictor of IT Configuration (Organizational) alongside corporate structure.  The 

bottom line is that the corporate structure is related to the IT Configuration, but falls short of 

dominating our variable of interest, the demand for integration.  

With respect to the geographical IT Configuration, the influence of corporate structure is not 

significant.  If there is any effect, it is dominated by the demand for integration, cost leadership 

strategy and the difficulty of the environment (especially dynamism and munificence).  In addition 

to the environmental variables mentioned, industry membership appears to be an important factor 

driving the IT Configuration (Geographical).  This relationship between the IT Configuration and 

industry membership would indicate that companies within the same industry may mimic their 

competitors or converge on similar IT geographical configurations that are best-suited to their 

industry.    

Finally, corporate structure is found to be negatively related to the CIO Rank, after controlling 

for other factors.    Figure 9.1 contrasts the average CIO Rank over time on the left with the 

corporate structure over time on the right.  Over the study period, we see a clear statistically 

significant trend for a higher average CIO Rank over time, while the corporate structure is 

decentralizing over the same period.  The expectation was that these variables would move in 

tandem, but that is clearly not the case in our sample.    

 



 
Page 192 

Figure 9.1  Comparison of CIO Rank and Corporate Structure Over Time 

 

 

All together, only one dimension of IT structure yields the result that existing theory supports, 

the idea that the IT structure will mimic corporate structure.  The one dimension that yields the 

theoretical result is on IT Configuration (Organizational).  Arguably, this is the measure of IT 

organization structure that most closely emulates the corporate structure measure.  Both 

variables reflect the relative configuration of the organization with respect to corporate 

headquarters.  However, the negative relationship with CIO Rank is particularly interesting given 

the existing theory.  We believe that there are several plausible explanations for a negative 

relationship between corporate structure and IT organization structure.  These explanations 

include:  1)  structuring the IT organization to provide integration for the rest of the corporation 

provides the firm-wide benefits of a centralized organization structure, but enables the rest of the 

corporation to become more decentralized and take advantage of the inherent benefits of 

decentralization, 2)  a given level of coordination is required, a firm may choose to either 

centralize its corporate structure or its IT organization structure (or perhaps other functional 

structures) to achieve that level of integration (ie. a centralized IT organization substitutes for 

centralized corporate structure), and 3) our measure of corporate structure is unable to fully 

reflect the level of centralization in the firm as a whole.  The first two explanations are supportive 

of the theory that we have put forth.  We have used a validated measure (Collis et al. 2007; Xue, 
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Ray and Gu 2011) for corporate structure to reduce the likelihood that the measurement is 

imprecise, however, the possibility does exist. 

The bottom line regarding Opportunity 1 is that there is only limited evidence to support the 

notion that corporate structure is an important contingency regarding IT organization structure.  

The evidence instead seems to indicate that there are other contingencies that are likely to play a 

more pivotal role in driving IT organization structure.  Across a broad set of dimensions, there is 

evidence that the IT organization of many firms does not simply mimic the corporate structure, but 

in fact, deviates from the corporate structure.   

The fact that there are likely to be other important contingencies provides a nice transition to 

the next section in which we discuss our findings regarding a new contingency factor, the demand 

for integration, as an influence on IT organization structure.    

Opportunity 2 – Establishing the Existence of a New Contingency Factor 

We do find considerable evidence that the variable of interest in this study, the demand for 

integration, provides an additional explanation beyond what is currently known regarding 

contingencies of IT organization design.   

First, we find consistent evidence that the demand for integration is related to the various 

dimensions of IT organization structure.  The demand for integration is a statistically, or at least a 

marginally significant, predictor of the level of IT Standardization in the firm for the period 2001-

2009. This relationship is consistent with H1 in which we hypothesized that the demand for 

integration would be associated with IT Standardization.  Standardization of the platforms and 

applications supports connectivity, communication and sharing of common data meaning that the 

demand for integration can be managed by standardization in IT.   

We also find evidence that the demand for integration is associated with IT Formalization, in 

concurrence with H2.  While the analysis of IT Formalization is limited by the lack of data 

availability, firms with high demand for integration utilized significantly more process and quality 

frameworks in the period for which data is available (2004-2006).  This suggests that firms may 
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respond to the demand for integration in the firm as whole by establishing formalized rules 

governing their IT processes.   

In one notable exception to our expectation that the demand for integration drives the IT 

organization structure, we find no evidence of a relationship between the demand for integration 

and the centrality of decision making regarding IT purchases.  While we do not have any scientific 

evidence to this effect, we speculate that in an environment of increased standardization and 

formalization in IT (as mentioned immediately above), the purchase decisions in IT may become 

more about volume, rather than the specific content of what to buy.  The average firm has already 

standardized on just two server manufacturers according to data from our sample, so even 

decisions regarding purchases that may be made in the business units of the firm may be 

relatively constrained to a small set of standard product choices.   It is possible that purchasing 

decisions regarding quantity of purchase remain distributed while the decision to standardize 

and/or formalize the IT organization at a corporate level satisfies the integration needs of the 

organization.     

With regard to the organizational IT Configuration (ie. the relative proportion of IT employees 

in headquarters vs. in the business units), the demand for integration relates to the firm’s 

emphasis on having IT employees as part of the corporate headquarters.  This is supportive of 

H4 in which we hypothesized that demand for integration is related to an organizational emphasis 

on corporate headquarters.   

Interestingly, we found the opposite relationship (though marginal or not significant in some of 

the models) between demand for integration and the geographical IT Configuration.  Firms that 

experience high demand for integration also have an IT organizational configuration that 

emphasizes the business unit over corporate headquarters.  This result surprised us as we 

expected the organizational and geographical configurations to be similar.  There is one clear 

limitation regarding the geographical IT Configuration that might moderate our level of confidence 

in this result.  Data for this dimension is only cross-sectional (as of 2009).  This means that only 

the between firm effect could be observed in our study.  It also means that making comparisons 
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with longitudinal data regarding the effect on the organizational IT Configuration may be fragile.  

However, if the effect we observed is indeed true, there is an interesting finding worthy of 

significant discussion.  It is possible that the organizational configuration is centralized in the 

context of high demand for integration to achieve the coordination benefit that hierarchical 

authority provides (Mintzberg 1979), while the geographical IT Configuration is decentralized to 

provide the coordination required for the organization to adapt to its environment (Alonso, 

Dessein and Matouschek 2008).  This combination in the IT organization may provide the 

requisite integration, while still supporting the recent trend for disbursing decision making 

authority of the overall firm throughout the organization (Rajan and Wulf 2006).  While 

speculative, this finding is also consistent with the idea that the hierarchy of the organization 

provides coordination, while the close geographical proximity of IT employees also benefits the 

level of coordination of the subunits.   

The evidence is strong regarding a positive relationship between the demand for integration 

and CIO Rank. This indicates that firms that experience higher demand for integration also have 

higher ranked CIOs.  This result holds in the context of numerous control variables that were 

tested including firm size, differentiation and cost leadership strategies, corporate structure, 

environmental dynamism, munificence and complexity, knowledge intensity, economic conditions, 

and industry membership.  After controlling for all of these alternative explanations for the effect 

on CIO Rank, the demand for integration remains predictive of the CIO Rank.  This result is 

supportive of H5.  The result suggests that the top IT executive may take a more global, 

corporate perspective in firms with high demand for integration.  It is also likely that the IT 

organization takes on an elevated, strategic business role in the context of high demand for 

integration.  The CIO’s pay (and hence rank) may also reflect the integrative role or the level of 

information processing provided by that individual.  This would not be too improbable given that 

previous research has shown that executive pay reflects the information processing demands 

placed on the executive, at least at the CEO level (Henderson and Frederickson 1996).     
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Another important validation of the demand for integration concept is that it appears to be 

extremely useful in summarizing the demands that come from a variety of sources.  Any given 

firm may experience demand for integration from one or all of the sources (acquisition growth, 

related diversification, vertical integration, specialization, regulatory pressure or brand equity), but 

the effect of the demand for integration on the IT organization may be generally the same 

regardless of the source.  For example, a firm that depends heavily on its brand may feel 

significant demand for integration mostly based on supporting the brand equity, while a related 

diversifier may feel about the same demand for integration, but from the needs associated with 

diversification.  In a separate analysis reported in Appendix E, we provide evidence to dispel the 

notion that the demand for integration is simply the effect of one of the source factors that 

compose it.  We show the relationship between each of the sources of demand for integration 

and CIO Rank and find that specialization and vertical integration are significant predictors of CIO 

Rank in their own right.  So in order to ensure that it is not a single source variable that is driving 

the results, we create a series of “demand for integration” variables in which one of the sources is 

dropped (ie. demand for integration less specialization and demand for integration less vertical 

integration).  The new construction of the demand for integration was repeated dropping each of 

the six source variables.   Even after removing any of the source factors, the demand for 

integration remains as a significant predictor of CIO Rank.  Our assessment of these findings is 

that the combined construct demand for integration is critical to understanding the overall effect 

that the demand for integration has on the organization structure.  Individually, the factors may or 

may not provide significant results, however, when the total demand for integration from all 

sources is considered, the effect is observed.       

We also believe that the demand for integration provides a more compelling explanation than 

existing theory to the current occurrence of increased standardization, increased formalization, 

increased centralization, an IT Configuration that increasingly emphasizes corporate 

headquarters and a higher CIO Rank relative to the past.  Current theory maintains that the IT 

structure will mimic the corporate structure (Brown and Magill 1994; Sambamurthy and Zmud 
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1999), but we have provided evidence to the contrary.  After controlling for a series of potential 

competing explanations, we still find that the demand for integration is related to the IT 

organization structure.  This is a significant theoretical contribution in the area of IT organization 

structure research.         

Finally, there appear to be relevant economic implications to how a firm addresses the 

demand for integration.  This would suggest that practitioners should be particularly interested in 

understanding the relationship between the demand for integration, the structure of the IT 

organization and firm performance.  Our finding that IT organization structure choices influence 

the firm’s ability to deal with demand for integration is important to IT managers as they consider 

the most appropriate IT organization structure for the context their firm faces.  This is also 

relevant to C-level executives’ understanding of firm performance related to their overall 

investment in IT.  It may also be important to C-level executives and other general managers to 

understand how the structure of the IT organization (and the role that IT is expected to play in the 

firm) is impacted by the demand for integration experienced by the firm as a whole. 

Overall, we have accumulated evidence that the demand for integration impacts the IT 

organization structure, that the demand for integration provides an explanation for our current 

observations regarding the change in IT organization structure, and that there are performance 

implications regarding how the firm addresses it’s demand for integration.  As a result, we believe 

the demand for integration is a useful, important and influential factor in understanding IT 

organization structure.     

Opportunity 3 - Conceptualizing the IT Organization as an Integrative Device 

This research identifies three levels in which the IT organization may play the role of an 

integrative device for the firm: via technical integration (Zaheer and Venkatraman 1994), 

capability integration (Mithas, Ramasubbu and Sambamurthy 2011) and organizational 

integration (Lawrence and Lorsch 1967).  The study stops short of providing empirical evidence 

substantiating the existence of and the magnitude of integration that is provided by IT.  However, 
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the results we have presented relating the demand for integration and its effect on the IT 

organization structure are certainly consistent with our proposition that IT plays the role of an 

integrative device for the rest of the firm.  The simple fact that the structure of IT is modified in the 

context of high demand for integration indicates the importance of IT in dealing with this demand.  

Most researchers and practitioners would probably agree that IT provides an important integrative 

capability with respect to the use of technology in the firm to connect otherwise separate 

individuals.  There is certainly support for the enabling nature of IT in the development and 

maintenance of additional firm capabilities.  However, our work proposes the unique perspective 

that the IT organization possesses an ability to facilitate coordination among the business units of 

the firm.  We provide examples that we have seen in practice to substantiate this idea of the IT 

organization as an integrative device.  Our empirical analysis also has shown how the IT 

organization structure follows the demand for integration across a broad set of dimensions.           

This opportunity, especially understanding how the IT organization plays the role of 

integrative device is still largely untapped.  More about this opportunity will be described in terms 

of future research in Chapter 10.  

Opportunity 4 - Broadening the Notion of IT Organization Structure 

This research makes substantial strides in developing a broader view of what constitutes IT 

organization structure.  Recent empirical work in this area considers just one dimension of IT 

organization structure (e.g. Banker, Hu, Pavlou and Luftman 2011; Xue, Ray and Gu 2011).  In 

this work we report the effects of the demand for integration on four dimensions: IT 

Standardization, IT Formalization, IT Centralization, and the configuration of IT employees 

relative to corporate headquarters, as well as a multi-dimensional, summative measure, CIO 

Rank.  Our work has also identified the additional dimensions of specialization and flexibility 

(Pugh et al. 1968) that might be useful descriptors of IT organization structure in future research. 

One of the important contributions of taking a broader view of IT organization structure is that 

we were able to demonstrate that contingency factors impact each of the dimensions in different 
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ways.  For example, we learned that the demand for integration does not significantly influence 

the centralization of IT purchase decision making.  However we found that the demand for 

integration affects the level of IT Standardization, IT Formalization, the configuration of IT 

employees with respect to the headquarters organization and the CIO Rank, as hypothesized.  In 

contrast, we also found that the demand for integration was negatively related to the configuration 

of IT employees from a geographical perspective.   Assuming that IT organization structure is a 

uni-dimensional construct would have prevented this more nuanced view of some of the impacts 

of the demand for integration on the IT organization structure.  Instead, a multi-dimensional 

approach has provided us with new insights about how the IT organization may respond to the 

demands of the firm and its environment.   

While not the focus of this research per se, the control variables also provide some 

interesting data points for why taking a broader view of IT organization structure can improve our 

understanding of what influences the IT organization structure.  The size of the firm appears to be 

influential in determining the level of IT Standardization, IT Formalization, the centralization of IT 

purchase decision making and the CIO Rank, however no influence was noted on either IT 

Configuration variable.  So, firm size acts as an important predictor of IT organization structure, 

except it does not seem to influence the relative distribution of IT employees between corporate 

headquarters and business unit organizations or the distribution of IT employees with respect to 

the corporate headquarters location.  Meanwhile the effect that the strategy of the firm has on IT 

organization structure is dramatically different depending on the dimension.  The strategy of the 

firm (differentiation or cost leadership strategy) has little if any relationship with the level of IT 

Standardization, IT Formalization, IT Centralization and IT Configuration dimensions.  However, a 

firm pursuing a differentiation strategy is likely to have a lower ranked CIO while a firm pursuing a 

cost leadership strategy is likely to have a higher ranked CIO.  Our interpretation of this 

relationship is that a differentiation strategy may be supported by delegating IT decision making 

into the business units to emphasize responsiveness and innovation.  Meanwhile, companies 

pursuing a cost leadership strategy benefit from the efficiency that corporate level IT decision 
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making provides.  The firm’s industry was used in many of the analyses as a control variable.  

Membership in a given industry was generally not a significant predictor of IT structure, with the 

exception of the geographical IT Configuration.  In six industries (Construction, Manufacturing, 

Finance & Insurance, Scientific & Technical, Administrative and Arts & Entertainment), the 

configuration of IT employees showed a tendency to place IT employees away from the corporate 

headquarters location.  As mentioned, the effects of the control variables were not the primary 

interest in this study, however, the fact that they vary by dimension supports the need to treat IT 

organization structure as a multi-dimensional construct as we have in this research.       

The expansion to at least four dimensions of IT organization structure that is offered in this 

research to broaden the notion of IT organization structure is only a first step in our opinion.  

Organization structure is a multi-dimensional, complex, and often socially-constructed concept 

(Scott and Davis 2007) that requires creative ways to quantify its measurement.  Organization 

charts may reflect the formal and intended organization structure; however, even organization 

charts are multi-dimensional and are unable to capture informal relationships and organization 

structure.  More on this opportunity to consider additional dimensions or means of measuring the 

IT organization structure will be discussed in Chapter 10.  

Effects on Performance 

There are three main results with respect to the performance implications of this study.  We 

found that high demand for integration generally presents a challenge for firms and is associated 

with low firm performance.  The direct effect on firm performance of the IT organization structure 

is not as clear.  Notably, we do find evidence of the performance effect that we hypothesized 

regarding the moderating effect of CIO Rank on the relationship between the demand for 

integration and firm performance. 

The first result is that the demand for integration, all else being equal, is detrimental to firm 

performance.  Across our sample we observed that firms that experience a one standard 

deviation higher demand for integration have lower return on assets, on average by about 1% 
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and have lower Tobin’s q by a little more than 1% on average.  Based on this result, it seems that 

demand for integration is a demand that by itself creates challenges for the firm.  This is not too 

surprising given our earlier theorization regarding how the demand for integration reflects high 

levels of interdependence in the firm and that high levels of interdependence reflect 

organizational complexity and are costly to manage (Thompson 1967).  This direct effect of the 

demand for integration reflects of course, the outcome for an average firm.  Our test of the 

moderating effect will be discussed below and essentially addresses the question: what if the firm 

responds to this demand in a better-than-average way to manage this high interdependence in its 

environment?    

Our second relationship of interest regarding performance is the direct effect of the IT 

organization structure on firm performance.  In other words, does the IT organization structure, by 

itself, lead to differential firm performance.  Our research provides only mixed results on this 

point.  We did find that higher CIO Rank by itself is detrimental to firm performance.  Tests of 

other dimensions suffered from low sample size and reduced statistical power making inference 

impractical.  However, we did find positive correlation between IT Standardization or IT 

Formalization and firm performance.  The bottom line is that we do not have clarity on if and how 

the IT organization structure may directly impact the performance of the firm.  

The third result reflects the key performance hypothesis in this research (H6), whether the IT 

organization structure influences the effect that the demand for integration has on firm 

performance.  Our analysis is supportive of the notion that an elevated CIO Rank does indeed 

help the firm address the negative effects of the demand for integration.  Firms with a higher CIO 

Rank outperform their counterparts with lower CIO Rank in the context of high demand for 

integration.  It would appear that a higher CIO Rank may provide or at least reflect the 

coordinating mechanism to satisfy the demand for integration in the firm.  We also were 

interested in understanding if we could isolate this effect to a given period of time.  In a separate 

analysis documented in Appendix F, we tested the moderation effect across multiple five-year 

windows across the study period.  Only the most recent five-year period (2005- 2009) shows a 
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significant moderating effect, suggesting that the response of a higher CIO Rank in the context of 

high demand for integration has been most common in practice in recent years.   

When industry was added as a control variable in the models regarding the performance 

hypothesis, the moderating effect of the higher CIO was no longer observed.  Our interpretation 

of this finding is that firms are likely to imitate other firms especially within their own industry 

regarding IT practices.  So, organizational responses in IT are likely to be consistent among firms 

within the same industry (DiMaggio and Powell 1983).  The overall industry effect which has 

proven to be consistently important to firm performance (Rumelt 1991; McGahan 1999) then 

dominates the weaker moderating effect that we hypothesize.  Our speculation is that the effect is 

there, but that we cannot observe it simultaneously with industry.   

As an aside, we also find that a larger firm performs better than a relatively smaller firm, all 

else being equal.  We checked for a quadratic effect between firm size and performance (Shaver 

and Methias 2007), but the effect was not significant.  So, within the size window of the Fortune 

1000 firms, we find that larger firms generally perform better than their smaller counterparts after 

controlling for corporate structure and industry.  We find that corporate structure also influences 

performance.  Despite the trend toward decentralization of firms in general (Peccei and Rosenthal 

2001; Rajan and Zingales 2001; Rajan and Wulf 2006) and documented in our earlier analysis in 

Chapter 1, we find evidence that a more centralized corporate structure is associated with better 

firm performance.  While this is not the focus of our inquiry, this is an interesting finding that might 

merit further research attention.  From the perspective of the IT organization, we noted the 

divergence of the IT organization structure from the corporate structure and theorized that the IT 

organization, by modifying its structure, may be providing the coordinative capability that is 

difficult for a more decentralized firm to provide.  What we did not understand prior to this analysis 

was the evident performance advantage of centralization for the firm.  Conceptually, the tradeoff 

between the cost efficiency of centralization and the responsiveness of decentralization is clear.  

Have a large number of firms gone too far in trying to be responsive to the localized needs of the 

business units for responsiveness, while firms that have remained centralized preferentially 
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benefited from the cost advantage that such an organization structure promotes?  The findings 

around the corporate structure and the relationship with the IT organization present potential 

research opportunities.  Lastly, in line with prior work (e.g., Rumelt 1991; McGahan 1999), we find 

that industry membership provides significant explanation of performance differentials among 

firms.  Some industries are just more favorable than others. 

Other Findings of Interest 

Beyond the specific opportunities identified early in this work, there are a number of other 

findings that build incrementally on our knowledge of the contingencies of IT organization 

structure.  Here, we briefly discuss our findings regarding the knowledge intensity of the firm, the 

level of dynamism, munificence and complexity in the environment faced by the firm, and the 

overall condition of the economy. 

We find evidence that the knowledge intensity of the firm (the proportion of occupations in the 

firm that are knowledge intensive, ie. scientists, engineers, professionals and technicians) is 

associated with higher CIO Rank and more centralization of decision making regarding IT 

purchases.  This result indicates that the heightened requirement for coordination in such firms 

may require a more centralized approach in IT.  

We do not find consistent evidence linking the levels of dynamism, munificence and 

complexity faced by the firm and the IT organization structure.  Two counter examples were 

observed.  In environments of high complexity, we did find that firms used less formalization in IT.  

When the environment is particularly complex (high level of competition, fast-changing market 

structure), the IT organization may take on an organic, less formalized structure to be able to 

respond to the environmental complexity (Brown and Bostrom 1994).  In an environment of high 

dynamism (volatile market conditions) and munificence (reverse coded to mean a challenging 

resource environment), the IT organization is more likely to take on a geographical configuration 

that favors the corporate headquarters location more than the business unit locations.  While we 

do not observe a consistent effect across all dimensions of IT organization structure regarding 
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dynamism and munificence, this result is consistent with the notion that firms centralize their IT 

structure in the face of environmental uncertainty (Xue, Ray and Gu 2011).     

Our inclusion of a variable to measure the relative condition of the overall economy is 

intended to ensure that whatever effect we observe regarding IT organization structure is not the 

result of simply a better or worse economic condition faced by all firms in our sample.  Generally, 

the IT organization structure does not seem to be modified by the condition of the economy.  

However, we do note marginal evidence to substantiate that the CIO Rank might be associated 

with economic conditions (ie. more favorable economic conditions imply higher CIO Rank).  

Worth noting with regard to economic conditions, a steady increase in CIO Rank is observed from 

the late 1990s through 2003, with a dramatic drop in 2004, and then a gradual recovery in CIO 

Rank since then.  We cannot attribute this pattern directly to any specific cause, but it does follow 

the dot-com bust and the economic downturn following September 11, 2001.  The logical 

argument is that the ”dot-com” boom reflects a strong interest in leveraging IT in the organization 

for competitive advantage and a greater role for the CIO and IT organization.  But, the bust had 

the opposite effect of more strict rationalization of IT expenditure and a tempered role for the CIO 

and the IT organization.  As mentioned, we are not able to directly attribute the change in CIO 

Rank to the influence of the broader economy, but the correspondence is interesting nonetheless.  

Limitations 

We begin with the usual disclaimer in social science that while our objective is to understand 

the relationship between the demand for integration and the structure of the IT organization, we 

are unable to attribute with certainty the effect to the demand for integration.  Our analysis 

includes a thorough grounding of the hypotheses in the existing literature, the demand for 

integration is tested alongside probable alternative explanations and we use fixed effects 

wherever possible to detect both between and within firm effects.  Therefore, our analysis 

attempts to support causal implications to the extent possible, but we cannot be certain of the 

actual casual mechanisms.     
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While we have taken pains to attempt to measure the demand for integration, the various 

dimensions representing the structure of the IT organization and all of the control variables as 

representing the construct they are intended to represent, our results are subject to whatever 

imprecision may be attributed to the imperfection of our measurements.  While it is possible that 

our results are overstated on account of this imprecision, we actually suspect that the 

approximate nature of the focal measures in our study means that they could be susceptible to 

noise, making detection of actual effects more difficult.   

We believe that our construction of the main construct of the study, the demand for 

integration, is a substantially complete conceptualization of the concept, capturing the major 

sources of demand for integration in the firm.  However, we expect that firms may be somewhat 

idiosyncratic with respect to what constitutes a demand for integration, so it is likely that there are 

additional demands that are not fully represented in our analysis.  We described in Chapter 4 our 

efforts to create a complete conceptualization of the demand for integration, so we also expect 

that any missing demands are proportionally immaterial.  However, our findings should be 

interpreted with the definition of the demand for integration as we have specified the construct.  

Companies were randomly selected from the Fortune 1000 list for inclusion in our study.  Our 

dataset was complete for all analyses regarding the CIO Rank and IT Configuration 

(Geographical) dimensions.  All other analyses were taken from a smaller subset of companies 

based on data availability for the given dimension of IT structure.  This presents the possibility 

that the choice by firms to respond to the surveys from Harte Hanks and InfoWeek somehow 

influences or is influenced by their responses that represent the structural dimensions.  While the 

possibility exists, we have no reason to believe that there is systematic bias in the non-random 

samples of firms on these remaining dimensions.  In fact, the measures used to construct the 

various dimensions make up only a small fraction of the questions the companies respond to in 

the surveys.   Therefore, respondents are unlikely to associate the choice of responding to the 

overall survey with an issue tied directly to the structural dimension questions used in this 

research.    
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Chapter 10 Future Research  

There are a number of natural directions for future research that build on this study.  In 

particular, opportunities exist to improve the way we measure IT organization structure, to 

validate the notion of the IT organization as an integrative device for the rest of the firm, to 

consider other enterprise demands beyond the demand for integration and to make incremental 

contributions to general organization theory based on this work in the context of the IT 

organization.  We consider each opportunity in turn below. 

Improving the Measures of IT Organization Structure 

Improving our ability to represent the organization is a constant challenge for organizational 

scholars.  Because we are not afforded full access to the internal operations of each firm, we 

frequently use proxies to build measures for the constructs of interest.  Therefore, there is room 

to improve our representation of the constructs of interest in this research area.      

A Multi-Faceted Configuration Approach to Defining the IT Organization Structure 

Our sense is that the ultimate quantifiable measure of IT organization structure will take the 

form of a configuration approach in which the characterization of the IT organization will 

encompass a configuration of the various structural dimensions.  As an example, one 

configuration type may specify a high level of IT Standardization, use of specific formalized 

quality processes and frameworks, and a balance of business generalists and highly specialized 

employees.   

There is a notable example of a configuration approach in the area of IT organization 

structure (Agarwal and Sambamurthy 2002), in which the organization is characterized as 

emphasizing integration, scalability or innovation depending on the principle relationships 

between the IT organization and its stakeholders.  However, the opportunity that exists is to build 

from what we have learned in this research regarding the additional dimensions of IT structure, 

identify additional dimensions of IT organization structure, develop an appreciation for how these 
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dimensions may interact and complement each other, and then finally build configurations 

representing the IT organization based on this knowledge.  We see this particular research 

stream as a three-stage process beginning from understanding the relationships between the 

contingency factors and the dimensions of IT structure, appreciating complementarities especially 

among the dimensions of structure and then developing configurations based on the 

contingencies and complementarities. Figure 10.1 depicts the proposed process geared toward 

the eventual development of structural configurations to represent the IT organization.  

 

Figure 10.1  Contingency-Complementarity-Configuration Research Process 

 

 

 

The ultimate output for this stream of research is a set of scientifically grounded, identifiable 

configurations that practitioners can relate to and use as guidance in designing their IT 

organizations.  

IT Specialization 

 In this study, we addressed four of the five dimensions identified by Pugh et al. (1968) as 

dimensions of organization structure (standardization, formalization, centralization, and 

configuration) within the context of the IT organization.  The other dimension that has substantial 

promise is specialization.  Specialization at the firm level was one of the factors composing the 

demand for integration.  However, specialization in IT is likely to determine the coordinating 

capability of the IT organization.  In fact, specialization has been characterized as the converse of 

coordination (Hart and Moore 2005).   
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 The most natural starting point for this research is to replicate our existing research study, but 

with IT Specialization as a structural dimension.  The key hurdle to overcome is to identify a solid 

measure to represent the level of specialization in IT.  The Bureau of Labor Statistics data that we 

used to measure the specialization of the firm does not provide the requisite granularity to build a 

measure specifically for IT.  The professional social networking site, LinkedIn, has considerable 

promise in this area.  It should be possible to determine the level of specialization in IT by first 

identifying IT vs. non-IT employees and then by counting the number of different titles that exist 

among IT employees for each firm.  Our speculation is that IT Specialization would decrease in 

the context of higher demand for integration.  Rather than loading up with highly specialized 

technologists, the IT organization is expected to require generalists to address the demand for 

integration among business subunits. 

IT Organization as an Integrative Device 

Our theory has conceptualized the IT organization as an integrative device that provides 

organizational linkages between the subunits of the firm.  Our empirical findings are supportive of 

this idea.  However, as mentioned above, this research has stopped short of demonstrating the 

process by which IT serves as an integrative device for the rest of the enterprise. 

Validating the IT Organization as an Integrative Device 

While we have argued that the IT organization provides technical, capability and 

organizational integration for the rest of the firm and the empirical analysis is generally supportive 

of that possibility, future research should explore the process by which IT serves as an integrative 

device.  In this respect, there is a significant opportunity to further our understanding about how 

the IT organization provides integration for the rest of the firm.  In particular, the idea that the IT 

organization is uniquely positioned to take a systemic view across the subunits of the firm and to 

coordinate activities across subunit boundaries is of high interest.  This potential has dramatic 

implications for our overall understanding of how the multi-business unit firm operates and the 

role of IT in the organization.   



 
Page 209 

One research stream should investigate the placement of IT employees within the larger 

network of relationships and communications for the firm.  We know that the subunits of the firm 

are connected via interpersonal relationships or communication channels.  Therefore, how would 

we characterize these connections between subunits of the firm?  Are the connections between 

subunits dependent on weak ties (Granovetter 1973), individuals filling the role of structural holes 

(Burt 1992; Burt 2004), a centrally located coordinator or by members of one/or both of the 

subunits.  Of particular interest here, is whether or not these individuals that bridge the subunits 

of the firm are employees of the IT organization or not and what are the characteristics of these 

employees that serve as connectors?  Figure 10.2 shows a network diagram in which an IT 

employee plays the role of structural hole in the network structure of the firm, bridging the two 

otherwise separate business units in the hypothetical firm, BU1 and BU2. 

 

Figure 10.2  A Network Depiction of an IT Employee Playing the Role of a Structural Hole 
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The Effect of the IT Organization Structure on the Innovativeness of the Firm 

If the IT organization does indeed play the role of integrative device, there is a concern that 

the increased standardization, formalization, centralization and high CIO Rank may stifle 

innovation.  The argument is not new – the tradeoff between exploration (for innovation) and 

exploitation (for efficiency) is a key organizational issue (March and Simon 1958).  Top 

performing organizations are those that are able to strike a balance between differentiation and 

integration (Lawrence and Lorsch 1967).  A bureaucratic, mechanical structure is expected to 

reduce the “very accidental, fortuitous, and creative processes that facilitate exploratory learning” 

(Child and McGrath, 2001: 1136). 

While our research indicates that firms have developed higher levels of standardization, 

formalization and centralization in IT and higher CIO Rank as a response to the demands of the 

environment, the impact on top line performance is unclear.  The research question of interest is 

how is the innovativeness of the firm affected by rigid control structures in the IT organization?  

Recently, this assumed tradeoff has been questioned.  Instead, it may be possible to have both 

efficiency and innovation (Newell, Huang, Galliers and Pan 2003). 

Innovation may be thought of as two distinct phases, an ideation phase and an execution 

phase (see Figure 10.3)  The ideation phase emphasizes exploration.  Ideas are most likely to be 

surfaced for consideration in organizations in which the person with the idea trusts that his/her 

idea will be heard by the broader organization.  Generally, standardization, formalization and 

centralization are seen as enemies of idea generation.  However, a second phase is the 

execution phase (exploitation phase) in which the organization attempts to implement the good 

idea surfaced in the exploration phase.  It remains an empirical question whether standardization, 

formalization and centralization improve or are detrimental to the execution of good ideas.  This 

type of structure allows an expedited rollout of good ideas on a global scale throughout the firm.  

This shortens the innovation cycle and improves the likelihood that the firm will gain an advantage 

as a result of innovation.  Top-level oversight remains valuable even in organizations where 

delegation of authority is appropriate for innovativeness (Rivkin and Siggelkow 2003). 
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Figure 10.3  Theoretical Effect of Structure on Two Phases of Innovation 

 

 

Other Enterprise Level Factors Affecting the IT Organization Structure 

Enterprise Demand for Innovation  

We have shown that the demand for integration among the subunits of the enterprise is 

influential on the IT organization structure.  There likely are additional demands felt by the firm 

that may also affect the structure of the IT organization.  Specifically, the demand for innovation is 

heightened in the current environment as the timeframe for introducing new products and 

services is becoming compressed (D’Aveni 1994; Prahalad and Krishnan 2008).  Constant 

innovation is almost a requirement for firm survival in this environment.  While the level of 

innovation has been frequently related to performance (Calantone, Cavusgil and Zhao 2002), the 

existence of the demand for innovation (whether met or unmet) could be influential on the IT 

organization structure.  It would also be interesting to understand if the nature of the demand for 

innovation (demand for service innovation or demand for product innovation) may have very 

different impacts as well.   
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Enterprise Demand for Intelligence 

The demand for intelligence may also be a key driver of IT organization structure.  As firms 

collect massive volumes of data on cash register transactions, click stream data, manufacturing 

and supply chain operations and social media activity, the enormity of this data and determining 

how to use it in a productive fashion creates a high demand for business intelligence.  The IT 

organization is likely to play an important role in meeting this demand in terms of the obvious 

technological requirements and the organizational challenges that it may create.  As a result, the 

organization structure is apt to be influenced by the firm’s demand for intelligence.  

 In particular, liaisons that possess both a high degree of business and technical knowledge 

are critical to the success of data warehousing that serves as a foundation for business 

intelligence (Wixom, Watson, Reynolds and Hoffer 2008).  This need for specific capabilities and 

the integrative role that such liaisons play is likely to affect the IT organization structure, 

especially on the dimension that most closely addresses individual skills, ie. specialization, as 

well as the dimensions that have been linked to providing coordination.  An advanced business 

intelligence capability may be driven by an organization that is able to enact standardized data 

and BI tools across the enterprise, drives IT decisions from a business perspective and where 

employees are part of a dense social network within the firm (Carte, Schwarzkopf, Shaft and 

Zmud 2005).  The fact that successful business intelligence is driven by aspects of the 

organization is supportive of the idea that the demand for intelligence is likely to affect the 

structure of the IT organization. 

Opportunities to Contribute to the Broader Organizational Literature 

Integrative Capabilities 

Among our rough drafts of the theory included in this study was an attempt to link the 

literature on dynamic capabilities (Teece, Pisano and Shuen 1997) to our observations regarding 

how the IT organization contributes to the performance of the firm.  Dynamic capabilities refer to 

the firm’s “ability to change or reconfigure existing substantive capabilities” (Zahra, Sapienza and 
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Davidsson 2006: 921).  Though our work in this area is admittedly preliminary, one important 

theoretical contribution is that we view one key way that the IT organization contributes to the 

substantive capabilities of the firm as consisting of a specific, but important class of dynamic 

capability which we call an integrative capability.  An integrative capability is a special class of 

dynamic capability, given that it enables the substantive capabilities of the firm.  However, the 

integrative capability is theoretically distinguished from the dynamic capability of the firm in that it 

has the specific characteristic of encouraging integration or coordination of the subunits or 

employees of the firm.  This distinction is important because integration of the subunits is a key to 

driving performance (Birkinshaw, Morrison and Hulland 1995), especially when the organization is 

otherwise differentiated (e.g.. Lawrence and Lorsch 1967).  It deserves this special classification 

because, although the capability is geared toward the ability to modify substantive capabilities 

(hence, it is a dynamic capability), the mechanism for modifying the dynamic capability is through 

coordinating the actions of the subunits of the firm. 

In the IT context, the dynamic capability may be an enterprise level architecture competence, 

the ability to execute well on formalized quality frameworks or processes, or even an individual IT 

employee that has a unique global perspective that includes multiple subunits of the firm.  In our 

attempt to explain the phenomenon of more standardization, more formalization and more 

centralization of the IT organization structure, the dynamic capability may be thought of as related 

to the structure.  For example, a strong enterprise level architecture competence may include 

standardization of technology.  The use of quality frameworks and processes, as we have 

described in this work, represents formalization of the IT organization which may act as a 

dynamic capability in supporting integrative capabilities of the firm by documenting and 

communicating the rules of process.  The unique perspective that includes multiple subunits of 

the organization occurs because of centralization of the IT organization.  The integrative 

capability is the ability to connect the separate subunits of the organization whether by 

technological channels, steering committees, or communication among individuals that link the 

subunits of the organization.  The integrative capability may exist in a number of forms (e.g., an 
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integrated ERP system, a strongly integrated brand capability, integration via a strong hierarchical 

authority, and/or a culture that promotes coordination of the subunits of the firm) depending on 

the unique context and dynamic capabilities possessed by the firm.  Substantive capabilities are 

the ways that the work of the organization manifests itself in production, customer interactions, 

and transactions with vendors.  In particular, there are substantive capabilities that are not 

possible without the benefit of an integrative capability.  For example, a substantive capability of 

providing a powerful customer with one invoice across a multi-business, multi-product firm 

requires strong integration among the subunits of the firm in order to standardize data definitions 

for products and customers.  It also requires the ability for potentially separate salespeople that 

are responsible for their specific product to coordinate their negotiations and service expectations 

with the customer. 

The opportunity is to empirically test for the existence of and impact of integrative capabilities 

with regard to their impact on the creation of substantive capabilities of the firm.  Understanding 

the integrative capabilities and whether or not they explain the process of substantive capability 

creation and performance would constitute an important contribution to the dynamic capabilities 

literature.  A preliminary model linking the three classes of capabilities is shown in Figure 10.4  

This model provides another explanation for why the structure of the IT organization (e.g., 

standardization, formalization and centralization) may promote, rather than impede innovation in 

the overall business (ie. centralization of IT may enable substantive capabilities that are locally 

tuned and modifiable for the specific needs of the diverse markets of the firm).   

 



 
Page 215 

Figure 10.4  Integrative Capabilities as a Part of a Dynamic Capabilities Framework 

 

A Theory of the Role of Functions in Enterprise Integration 

In developing the theory in this study, we considered the idea of a general management 

theory in which an organizational function of the firm (e.g. IT, Marketing, Human Resources, 

R&D, etc.) facilitates the integration of the subunits of the firm.  We have preliminarily named the 

idea “Functional Integration Theory”.  Functional Integration Theory is fundamentally an extension 

of the notion of an “integrating device” as proposed by Lawrence and Lorsch (1967).  The key 

notion is that a functional unit may play an important role in coordinating the activities of other 

differentiated subunits in the firm. Functional Integration Theory suggests that a given functional 

unit or function in the firm (such as Marketing, Human Resources, Finance or R&D, or more 

specifically in this case, IT) coordinates the activities of the firm to a greater or lesser extent 

depending on the role of the function and the characteristics of the environment.   

The basic purpose of a functional unit is to deliver specialized capability to support the 

activities of the rest of the firm.  The functional unit frequently is a corporate level unit and is 
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generally considered staff as opposed to line.  In other words, it exists separately from the 

hierarchical organization that manages the basic production or operations of the firm.  The 

functional unit performs activities that are congruent with its specific capabilities.  So, Marketing 

provides services that manage the brand and ensure alignment of product and service with the 

demands of customers.  Finance is responsible for acquiring and allocating capital, reporting of 

corporate financial results and managing the cash requirements of the firm.  The IT function of the 

firm provides capabilities related to business systems and the hardware required to operate those 

systems.  The basic notion behind the theory is that each functional unit will provide varying 

levels and especially varying types of integration, depending on the capabilities of the function.    

The specific role of the functional unit is unique to each firm and may depend on the 

demands of the internal and external environment of the firm.  The IT function may play a 

primarily supporting role, responding as an order-taker to the requests of the other organizational 

units of the firm or IT may be asked to play a more vital, leadership role in the operations of the 

firm.  At a high level, the principle of the theory with respect to role is that the specific role that the 

enterprise asks of the function determines the level and types of coordination provided by the 

function.  The role that a functional unit plays in a specific firm moderates the influence of that 

functional unit on the level of integration among the subunits of the rest of the firm.  This high-

level theory is depicted in Figure 10.5. 
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Figure 10.5  Preliminary Notion of Function Integration Theory 

 

We view Functional Integration Theory as general enough to be applicable to any staff 

function of the firm and an opportunity to contribute new theory based on our observations with 

how the IT organization may serve as this type of integrating device. 
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Conclusion 

In all, we have provided evidence that the demand for integration is an important factor that 

influences IT organization structure.  The demand for integration has proven particularly useful in 

explaining the current phenomenon of more standardization, more formalization, more 

centralization, an IT Configuration that favors the corporate headquarters and higher CIO Rank.  

The research has also raised doubts about the existence of any imperative that the IT 

organization structure necessarily follows the structure of the rest of the organization.  In fact, the 

evidence we have presented suggests that, across a sample of 186 large, multi-business firms, 

corporate structure has moved in a decentralized direction, while the IT organization has moved 

toward more centralization.  The research also proposes and demonstrates that IT organization 

structure is a multi-dimensional construct.  Taking a broader perspective on what defines the IT 

organization structure helps us to better appreciate the complexity of the IT organization structure 

and may be especially useful to managers as they seek specific guidance in structuring their IT 

organization to improve performance.  Rather than providing guidance on a single dimension, 

such as centralization, which may not even be consistent across the firm (Brown 1997), 

information about the effect of contingency factors across a broader set of dimensions provides 

managers with more sophisticated guidance regarding what levers they may consider in choosing 

an IT organization design.  
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Appendices 

Appendix A  Fortune 1000 Firms in the Sample 

2008 
Fortune Ticker Company Name Primary Industry Revenue 

Rank        (USD Billions) 

1 WMT Wal-Mart Stores Retail trade 378.8 

3 CVX Chevron Manufacturing 210.8 

5 COP ConocoPhillips Manufacturing 178.6 

7 F Ford Motor Manufacturing 172.5 

17 VZ Verizon Communications Information 93.8 

18 MCK McKesson Wholesale trade 93.6 

36 MRO Marathon Oil Manufacturing 60.0 

40 WAG Walgreen Retail trade 53.8 

45 SHLD Sears Holdings Retail trade 50.7 

54 FRE Freddie Mac Finance and insurance 43.1 

70 SYY Sysco Wholesale trade 35.0 

71 CSCO Cisco Systems Manufacturing 34.9 

79 CMCSA Comcast Information 30.9 

83 KO Coca-Cola Manufacturing 28.9 

88 TSN Tyson Foods Manufacturing 26.9 

91 M Macy's Retail trade 26.3 

92 DPHIQ Delphi Manufacturing 26.2 

98 HUM Humana Health care 25.3 

102 DE Deere Manufacturing 24.1 

106 MCD McDonald's Lodging and food 23.2 

112 RTN Raytheon Manufacturing 22.4 

116 TSO Tesoro Manufacturing 21.7 

121 PAA Plains All American Pipeline Transportation 20.4 

123 OXY Occidental Petroleum Mining 20.2 

125 BMY Bristol-Myers Squibb Manufacturing 20.0 

128 SPLS Staples Retail trade 19.4 

135 ESRX Express Scripts Finance and insurance 18.4 

146 X United States Steel Manufacturing 16.9 

151 NUE Nucor Manufacturing 16.6 

152 KSS Kohl's Retail trade 16.5 

159 APC Anadarko Petroleum Mining 15.9 

165 AFL AFLAC Finance and insurance 15.4 
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171 AMZN Amazon.com Retail trade 14.8 

177 CTX Centex Construction 14.3 

179 HNT Health Net Finance and insurance 14.1 

186 CL Colgate-Palmolive Manufacturing 13.8 

195 ED Consolidated Edison Utilities 13.4 

196 AEP American Electric Power Utilities 13.4 

202 TXT Textron Manufacturing 13.2 

212 SGP Schering-Plough Manufacturing 12.7 

220 MMC Marsh & McLennan Finance and insurance 12.1 

221 DVN Devon Energy Mining 12.1 

236 BAX Baxter International Manufacturing 11.3 

242 PFG Principal Financial Finance and insurance 10.9 

244 HET Harrah's Entertainment Lodging and food 10.8 

253 YUM Yum Brands Lodging and food 10.4 

255 SANM Sanmina-SCI Manufacturing 10.4 

256 LEN Lennar Construction 10.2 

257 LTD Limited Brands Retail trade 10.1 

260 XEL Xcel Energy Utilities 10.0 

273 DTE DTE Energy Utilities 9.6 

277 SBUX Starbucks Lodging and food 9.4 

281 ADP Automatic Data Processing Information 9.3 

286 SLM SLM Finance and insurance 9.2 

298 SAH Sonic Automotive Retail trade 8.8 

303 CMC Commercial Metals Manufacturing 8.8 

305 MON Monsanto Agriculture 8.6 

309 AIZ Assurant Finance and insurance 8.5 

313 VMED Virgin Media Information 8.2 

318 CPN Calpine Utilities 8.0 

323 MGM MGM Mirage Lodging and food 7.8 

329 AEE Ameren Utilities 7.5 

332 GCI Gannett Information 7.5 

335 VFC VF Manufacturing 7.4 

336 BLL Ball Manufacturing 7.4 

337 EMN Eastman Chemical Manufacturing 7.4 

340 KBH KB Home Construction 7.3 

351 AKS AK Steel Holding Manufacturing 7.0 

360 OMI Owens & Minor Wholesale trade 6.8 

366 CMS CMS Energy Utilities 6.7 

367 CE Celanese Manufacturing 6.6 
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374 CVC Cablevision Systems Information 6.5 

377 GWW W.W. Grainger Wholesale trade 6.4 

379 GPI Group 1 Automotive Retail trade 6.4 

380 BDX Becton Dickinson Manufacturing 6.4 

391 NCR NCR Manufacturing 6.2 

394 AZO AutoZone Retail trade 6.2 

396 HOT Starwood Hotels & Resorts Lodging and food 6.2 

403 NRG NRG Energy Utilities 6.0 

409 CHTR Charter Communications Information 6.0 

410 HSIC Henry Schein Wholesale trade 6.0 

415 DRI Darden Restaurants Lodging and food 5.9 

433 WRB W.R. Berkley Finance and insurance 5.6 

437 UGI UGI Utilities 5.5 

476 AAP Advance Auto Parts Retail trade 4.8 

484 HOC Holly Manufacturing 4.8 

488 ERIE Erie Insurance Group Finance and insurance 4.7 

496 USTR United Stationers Retail trade 4.6 

516 CNW Con-way Transportation 4.4 

521 MDU MDU Resources Group Utilities 4.4 

532 HRS Harris Manufacturing 4.2 

542 NYX NYSE Euronext Finance and insurance 4.2 

545 ORI Old Republic International Finance and insurance 4.1 

547 LH Laboratory Corp. of America Health care 4.1 

549 BGP Borders Group Retail trade 4.1 

552 SIRV Sirva Transportation 4.0 

553 CA CA Information 4.0 

555 AGP Amerigroup Finance and insurance 3.9 

560 ZMH Zimmer Holdings Manufacturing 3.9 

567 HAS Hasbro Manufacturing 3.8 

580 URI United Rentals Real estate 3.7 

596 TE TECO Energy Utilities 3.5 

599 ALK Alaska Air Group Transportation 3.5 

608 HSP Hospira Manufacturing 3.4 

609 SVM ServiceMaster Administrative 3.4 

616 SKYW SkyWest Transportation 3.4 

617 ENR Energizer Holdings Manufacturing 3.4 

618 ROC Rockwood Holdings Manufacturing 3.3 

619 RPM RPM International Manufacturing 3.3 

621 GEF Greif Manufacturing 3.3 
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623 AYE Allegheny Energy Utilities 3.3 

630 GGP General Growth Properties Real estate 3.3 

634 VAL Valspar Manufacturing 3.2 

660 ERTS Electronic Arts Information 3.1 

663 AEO American Eagle Outfitters Retail trade 3.1 

668 PSS Collective Brands Retail trade 3.0 

671 NJR New Jersey Resources Utilities 3.0 

681 LVS Las Vegas Sands Lodging and food 3.0 

687 PHH PHH Finance and insurance 2.9 

691 SNA Snap-On Manufacturing 2.9 

702 APH Amphenol Manufacturing 2.9 

703 CVG Convergys Administrative 2.8 

713 SYX Systemax Retail trade 2.8 

714 BEC Beckman Coulter Manufacturing 2.8 

716 CF CF Industries Holdings Manufacturing 2.8 

718 ADI Analog Devices Manufacturing 2.7 

730 LPNT LifePoint Hospitals Health care 2.7 

733 COH Coach Manufacturing 2.7 

738 RGC Regal Entertainment Group Information 2.7 

743 POL PolyOne Manufacturing 2.6 

746 AMTD TD Ameritrade Finance and insurance 2.6 

749 CR Crane Manufacturing 2.6 

753 LSI LSI Manufacturing 2.6 

756 PNX Phoenix Companies Finance and insurance 2.6 

762 EXH Exterran Holdings Manufacturing 2.5 

767 ORLY O'Reilly Automotive Retail trade 2.5 

773 GPK Graphic Packaging Manufacturing 2.5 

778 MOH Molina Healthcare Finance and insurance 2.5 

780 MKL Markel Finance and insurance 2.5 

782 UTSI UTStarcom Manufacturing 2.5 

785 PENN Penn National Gaming Arts, entertain, and recreation 2.4 

792 KMT Kennametal Manufacturing 2.4 

798 TRA Terra Industries Manufacturing 2.4 

810 PKG Packaging Corp. of America Manufacturing 2.3 

815 AAI Airtran Holdings Transportation 2.3 

816 DST DST Systems Information 2.3 

818 CZN Citizens Communications Information 2.3 

827 VCI Valassis Communications Prof, scientific, and technical 2.2 

836 FOE Ferro Manufacturing 2.2 
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841 SCHL Scholastic Information 2.2 

846 PBY Pep Boys-Manny, Moe & Jack Retail trade 2.2 

850 NNI Nelnet Finance and insurance 2.2 

851 SWX Southwest Gas Utilities 2.2 

852 SJM J.M. Smucker Manufacturing 2.1 

854 FBN Furniture Brands International Manufacturing 2.1 

855 ESV ENSCO International Mining 2.1 

856 AME Ametek Manufacturing 2.1 

861 ABI Applera Manufacturing 2.1 

864 PTEN Patterson-UTI Energy Mining 2.1 

870 RDC Rowan Mining 2.1 

878 FAST Fastenal Retail trade 2.1 

886 RUSHA Rush Enterprises Retail trade 2.0 

892 LG Laclede Group Utilities 2.0 

899 AOI Alliance One International Wholesale trade 2.0 

904 SHS Sauer-Danfoss Manufacturing 2.0 

911 POOL Pool Wholesale trade 1.9 

914 MLHR Herman Miller Manufacturing 1.9 

915 DCI Donaldson Manufacturing 1.9 

918 CAO CSK Auto Retail trade 1.9 

924 TTC Toro Manufacturing 1.9 

934 ABFS Arkansas Best Transportation 1.8 

936 PSA Public Storage Real estate 1.8 

941 MTD Mettler-Toledo International Manufacturing 1.8 

948 PII Polaris Industries Manufacturing 1.8 

949 VAR Varian Medical Systems Manufacturing 1.8 

951 AIV AIMCO Real estate 1.8 

955 HLX Helix Energy Solutions Group Mining 1.8 

959 CME CME Group Finance and insurance 1.8 

961 OII Oceaneering International Mining 1.7 

974 MTG MGIC Investment Finance and insurance 1.7 

975 MSM MSC Industrial Direct Wholesale trade 1.7 

982 PCL Plum Creek Timber Agriculture 1.7 

986 KEG Key Energy Services Mining 1.7 

987 DNB Dun & Bradstreet Administrative 1.7 

996 CLMT Calumet Specialty Products Manufacturing 1.6 

1000 HP Helmerich & Payne Mining 1.6 
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Appendix B  Assessment of Potential Sample Selection Bias 

The sampling process described in Chapter 6 means that it is possible that each of the sub-

samples for the various IT organization structure dimensions could yield biased results.  This 

would occur in the scenario where a firm’s choice of whether or not to participate in the Harte 

Hanks and Information Week 500 survey is also related to the effect of the demand for integration 

on the IT organization structure.  In such a scenario, the makeup of the sub-samples may bias 

the results.   

In order to assess how representative each of the sub-samples is of the overall sample and 

therefore the population, we compare the average values of an assortment of variables that are 

known in the overall sample to the average values for firms in the sub-samples (ie., CIO Rank, 

Firm Size, Tobin’s q, Return on Assets, Demand for Integration, Firm Age, 4-Firm Concentration 

Ratio, Complexity, Dynamism and Munificence).  For each sub-sample, we execute t-tests to 

determine whether the variable is statistically different in the sub-sample than in the overall 

sample.  There are four sub-samples in which the means are compared between the “Out 

Sample” – that set of firms for which there is no IT organization structure variable and the “In 

Sample” – that set of firms that did respond to the survey request regarding the specific 

dimension and for which there is therefore information on the IT organization structure dimension 

for that firm.       

The four sub-samples (“In Sample”) in this analysis are: 

Sub-sample I – Firms for which the IT Standardization dimension is available.  

Sub-sample II – Firms for which the IT Formalization dimension is available.  

Sub-sample III – Firms for which the IT Centralization dimension is available.  

Sub-sample IV – Firms for which the IT Configuration (Organizational) dimension is available.  

 

The results of our analysis regarding this potential bias are summarized in Table B.1.  The 

table shows that there are statistically significant differences in sample means for Tobin’s q, 
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Demand for Integration and Firm Age between the overall sample and each of the sub-samples I, 

III and IV.  There was also evidence of a statistical difference in average Firm Size in sub-sample 

IV.  For example, firm size differed between those firms that did not respond to the Harte Hanks 

market intelligence survey in such a way that allows the determination of IT Configuration 

(Organizational) and those who did respond.  This finding of statistical differences in various 

descriptive variables means that it is possible that a sample bias is present, however, it is not 

sufficient evidence to conclude that there is any bias in the sub-samples.   

On each of the other variables, we found no statistical differences between the “In Sample” 

and “Out Sample”.  Again, this is not completely conclusive evidence, however, it provides some 

reassurance that the sub-samples are representative of the overall sample and the population. 

For example, the size of “Out Sample” firms is smaller than those firms that are “In Sample”  

in the sub-sample IV.  From Table B.1, the “In Sample” firms have an average firm size of 17,033 

employees, while “Out Sample” firms have an average of only 3,599 employees.   

As mentioned, this analysis falls short of demonstrating or ruling out sample selection bias 

based on the availability of Harte Hanks and Information Week data.  Instead, it suggests that 

one important limitation of this analysis is that the results should be interpreted while 

acknowledging this potential concern.   
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Table B.1 Mean Differences of Various Parameters in the Sub-samples 
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Appendix C  Sample Firms by Average Return on Assets 1993-2009 

Ticker 
Symbol Company Name 

Average 
ROA Percentile 

COH Coach 26.7%   
FAST Fastenal 19.0%   
PII Polaris Industries 17.6%   
VCI Valassis Communications 16.7%   
KO Coca-Cola 16.5%   
BMY Bristol-Myers Squibb 16.3%   
AEO American Eagle Outfitters 15.5%   
CSCO Cisco Systems 15.0%   
CL Colgate-Palmolive 13.4%   
ZMH Zimmer Holdings 13.2%   
SGP Schering-Plough 13.1%   
YUM Yum Brands 12.5%   
APH Amphenol 12.0%   
MSM MSC Industrial Direct 11.8%   
DNB Dun & Bradstreet 11.8%   
LTD Limited Brands 11.6%   
AZO AutoZone 11.3%   
DCI Donaldson 10.7%   
VAR Varian Medical Systems 10.5% 90th 
ADI Analog Devices 10.4%   
DST DST Systems 10.3%   
GWW W.W. Grainger 10.3%   
MLHR Herman Miller 10.2%   
WAG Walgreen 10.0%   
POOL Pool 9.8%   
NUE Nucor 9.7%   
SYY Sysco 9.7%   
PTEN Patterson-UTI Energy 9.6%   
KSS Kohl's 9.6%   
SBUX Starbucks 9.3%   
BDX Becton Dickinson 9.2%   
CF CF Industries Holdings 9.2%   
MCD McDonald's 9.2%   
ORLY O'Reilly Automotive 8.6%   
ESV ENSCO International 8.5% 80th 
HOC Holly 8.4%   
MTD Mettler-Toledo International 8.3%   
WMT Wal-Mart Stores 8.1%   
ABI Applera 8.0%   
CVX Chevron 8.0%   
ADP Automatic Data Processing 7.9%   
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PCL Plum Creek Timber 7.8%   
ESRX Express Scripts 7.8%   
TTC Toro 7.7%   
LH Laboratory Corp. of America 7.7%   
HSP Hospira 7.7%   
AAP Advance Auto Parts 7.7%   
VFC VF 7.6%   
DRI Darden Restaurants 7.3%   
AME Ametek 7.3%   
VAL Valspar 7.3%   
OXY Occidental Petroleum 7.2%   
ENR Energizer Holdings 7.2%   
HP Helmerich & Payne 7.2% 70th 
BAX Baxter International 7.0%   
SPLS Staples 6.9%   
ERIE Erie Insurance Group 6.8%   
MMC Marsh & McLennan 6.8%   
OII Oceaneering International 6.8%   
MOH Molina Healthcare 6.5%   
ERTS Electronic Arts 6.5%   
SJM J.M. Smucker 6.4%   
SKYW SkyWest 6.3%   
CLMT Calumet Specialty Products 6.2%   
PSS Collective Brands 6.1%   
PSA Public Storage 6.0%   
GEF Greif 5.8%   
CVG Convergys 5.7%   
MTG MGIC Investment 5.7%   
CR Crane 5.6%   
SNA Snap-On 5.6%   
RGC Regal Entertainment Group 5.6% 60th 
PKG Packaging Corp. of America 5.5%   
SVM ServiceMaster 5.4%   
CMC Commercial Metals 5.3%   
TSO Tesoro 5.1%   
MRO Marathon Oil 5.1%   
BEC Beckman Coulter 5.0%   
LPNT LifePoint Hospitals 4.9%   
HRS Harris 4.9%   
HAS Hasbro 4.8%   
COP ConocoPhillips 4.7%   
RDC Rowan 4.7%   
USTR United Stationers 4.7%   
KEG Key Energy Services 4.6%   
AGP Amerigroup 4.6%   
MDU MDU Resources Group 4.6%   



 
Page 247 

CME CME Group 4.5%   
LVS Las Vegas Sands 4.3% 50th 
APC Anadarko Petroleum 4.2%   
PAA Plains All American Pipeline 4.2%   
RPM RPM International 4.1%   
HSIC Henry Schein 4.1%   
EMN Eastman Chemical 4.0%   
GCI Gannett 3.9%   
NJR New Jersey Resources 3.9%   
VZ Verizon Communications 3.8%   
CA CA 3.8%   
HUM Humana 3.8%   
OMI Owens & Minor 3.7%   
DVN Devon Energy 3.7%   
HET Harrah's Entertainment 3.6%   
LEN Lennar 3.6%   
ABFS Arkansas Best 3.6%   
MCK McKesson 3.6%   
AEE Ameren 3.6%   
CE Celanese 3.6%   
NCR NCR 3.6% 40th 
ED Consolidated Edison 3.4%   
SCHL Scholastic 3.4%   
KMT Kennametal 3.2%   
ROC Rockwood Holdings 3.2%   
GPI Group 1 Automotive 3.2%   
X United States Steel 3.2%   
LG Laclede Group 3.1%   
DTE DTE Energy 3.1%   
NRG NRG Energy 3.1%   
DE Deere 3.1%   
TE TECO Energy 3.1%   
RTN Raytheon 3.1%   
ORI Old Republic International 3.0%   
MON Monsanto 2.9%   
NYX NYSE Euronext 2.9%   
BLL Ball 2.9%   
HNT Health Net 2.9%   
UGI UGI 2.8% 30th 
TXT Textron 2.7%   
PENN Penn National Gaming 2.6%   
RUSHA Rush Enterprises 2.6%   
CNW Con-way 2.5%   
AEP American Electric Power 2.4%   
XEL Xcel Energy 2.4%   
HOT Starwood Hotels & Resorts 2.3%   
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FOE Ferro 2.2%   
TSN Tyson Foods 2.1%   
AIZ Assurant 2.1%   
AAI Airtran Holdings 2.1%   
WRB W.R. Berkley 2.0%   
MGM MGM Mirage 2.0%   
AYE Allegheny Energy 2.0%   
CTX Centex 1.9%   
AFL AFLAC 1.8%   
MKL Markel 1.7%   
KBH KB Home 1.7%   
CZN Citizens Communications 1.7% 20th 
AMTD TD Ameritrade 1.6%   
SYX Systemax 1.5%   
GGP General Growth Properties 1.5%   
AIV AIMCO 1.5%   
SWX Southwest Gas 1.5%   
HLX Helix Energy Solutions Group 1.4%   
PBY Pep Boys-Manny, Moe & Jack 1.3%   
M Macy's 1.2%   
CAO CSK Auto 1.2%   
AKS AK Steel Holding 1.2%   
FBN Furniture Brands International 1.1%   
SLM SLM 1.0%   
BGP Borders Group 0.9%   
ALK Alaska Air Group 0.8%   
CMS CMS Energy 0.8%   
F Ford Motor 0.7% 10th 
CMCSA Comcast 0.6%   
FRE Freddie Mac 0.6%   
PFG Principal Financial 0.6%   
SAH Sonic Automotive 0.5%   
NNI Nelnet 0.5%   
AOI Alliance One International 0.0%   
PHH PHH -0.1%   
PNX Phoenix Companies -0.3%   
CVC Cablevision Systems -0.5%   
POL PolyOne -0.7%   
SHS Sauer-Danfoss -0.9%   
URI United Rentals -1.5%   
SHLD Sears Holdings -2.0%   
GPK Graphic Packaging -2.0%   
TRA Terra Industries -2.1%   
VMED Virgin Media -2.5%   
CPN Calpine -2.5%   
EXH Exterran Holdings -2.6%   
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UTSI UTStarcom -4.1%   
LSI LSI -4.6%   
SANM Sanmina-SCI -6.0%   
CHTR Charter Communications -7.2%   
AMZN Amazon.com -8.4%   
DPHIQ Delphi -9.9%   
SIRV Sirva -18.4%   
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Appendix D  Sample Firms by Average Tobin’s q 1993-2009 

Ticker 
Symbol Company Name 

Average 
Tobin's q Percentile 

AMZN Amazon.com 7.51   
FAST Fastenal 6.94   
COH Coach 6.54   
CSCO Cisco Systems 6.53   
KO Coca-Cola 5.36   
VCI Valassis Communications 4.42   
SGP Schering-Plough 4.28   
SBUX Starbucks 4.01   
ERTS Electronic Arts 3.67   
CL Colgate-Palmolive 3.67   
BMY Bristol-Myers Squibb 3.65   
ZMH Zimmer Holdings 3.49   
LVS Las Vegas Sands 3.33   
KSS Kohl's 3.09   
ADI Analog Devices 2.92   
WAG Walgreen 2.83   
ABI Applera 2.76 90th 
DNB Dun & Bradstreet 2.64   
APH Amphenol 2.63   
MSM MSC Industrial Direct 2.58   
VAR Varian Medical Systems 2.57   
YUM Yum Brands 2.52   
ESRX Express Scripts 2.48   
PII Polaris Industries 2.44   
SYY Sysco 2.44   
AZO AutoZone 2.43   
AEO American Eagle Outfitters 2.34   
MLHR Herman Miller 2.29   
WMT Wal-Mart Stores 2.29   
POOL Pool 2.26   
MCD McDonald's 2.21   
NYX NYSE Euronext 2.17   
SPLS Staples 2.15   
DCI Donaldson 2.11   
ADP Automatic Data Processing 2.11 80th 
CA CA 2.07   
BDX Becton Dickinson 2.06   
PTEN Patterson-UTI Energy 2.05   
HSP Hospira 2.02   
BAX Baxter International 2.02   
ORLY O'Reilly Automotive 2.01   
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MON Monsanto 2.00   
GWW W.W. Grainger 1.97   
MTD Mettler-Toledo International 1.97   
LH Laboratory Corp. of America 1.95   
RGC Regal Entertainment Group 1.89   
CVC Cablevision Systems 1.85   
DST DST Systems 1.84   
PCL Plum Creek Timber 1.79   
GCI Gannett 1.79   
CVG Convergys 1.75   
CME CME Group 1.72   
SVM ServiceMaster 1.71   
ESV ENSCO International 1.70   
DRI Darden Restaurants 1.69   
LPNT LifePoint Hospitals 1.69 70th 
MMC Marsh & McLennan 1.63   
NUE Nucor 1.62   
AME Ametek 1.57   
ENR Energizer Holdings 1.56   
HET Harrah's Entertainment 1.55   
LTD Limited Brands 1.55   
AAP Advance Auto Parts 1.53   
HSIC Henry Schein 1.53   
CF CF Industries Holdings 1.53   
VAL Valspar 1.50   
LSI LSI 1.47   
CLMT Calumet Specialty Products 1.46   
OII Oceaneering International 1.46   
SANM Sanmina-SCI 1.42   
PKG Packaging Corp. of America 1.39   
SJM J.M. Smucker 1.38   
PSA Public Storage 1.37   
RDC Rowan 1.35 60th 
VFC VF 1.34   
BEC Beckman Coulter 1.33   
PENN Penn National Gaming 1.33   
SKYW SkyWest 1.31   
PSS Collective Brands 1.30   
HP Helmerich & Payne 1.30   
HRS Harris 1.29   
TTC Toro 1.28   
DVN Devon Energy 1.27   
CVX Chevron 1.26   
MGM MGM Mirage 1.25   
MOH Molina Healthcare 1.23   
MTG MGIC Investment 1.22   
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CR Crane 1.22   
HAS Hasbro 1.22   
KEG Key Energy Services 1.21   
SNA Snap-On 1.21   
APC Anadarko Petroleum 1.21 50th 
RPM RPM International 1.20   
AAI Airtran Holdings 1.19   
UTSI UTStarcom 1.18   
ERIE Erie Insurance Group 1.16   
CMCSA Comcast 1.16   
SCHL Scholastic 1.15   
VZ Verizon Communications 1.15   
EXH Exterran Holdings 1.13   
CZN Citizens Communications 1.13   
GEF Greif 1.09   
CHTR Charter Communications 1.08   
AGP Amerigroup 1.07   
GGP General Growth Properties 1.07   
OXY Occidental Petroleum 1.07   
OMI Owens & Minor 1.06   
HOT Starwood Hotels & Resorts 1.05   
AIV AIMCO 1.04   
KMT Kennametal 1.04 40th 
TE TECO Energy 1.03   
BLL Ball 1.01   
MDU MDU Resources Group 1.01   
FOE Ferro 1.00   
HNT Health Net 0.99   
FBN Furniture Brands International 0.99   
TSN Tyson Foods 0.98   
EMN Eastman Chemical 0.97   
CAO CSK Auto 0.95   
HUM Humana 0.95   
COP ConocoPhillips 0.94   
AYE Allegheny Energy 0.93   
TXT Textron 0.93   
VMED Virgin Media 0.93   
HOC Holly 0.93   
CE Celanese 0.93   
PAA Plains All American Pipeline 0.92   
NJR New Jersey Resources 0.92   
USTR United Stationers 0.91 30th 
LEN Lennar 0.91   
GPK Graphic Packaging 0.90   
URI United Rentals 0.89   
KBH KB Home 0.89   
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RTN Raytheon 0.89   
PBY Pep Boys-Manny, Moe & Jack 0.88   
ROC Rockwood Holdings 0.88   
CNW Con-way 0.87   
NNI Nelnet 0.87   
SHS Sauer-Danfoss 0.86   
MCK McKesson 0.85   
NCR NCR 0.85   
MRO Marathon Oil 0.84   
AEE Ameren 0.84   
UGI UGI 0.84   
CPN Calpine 0.83   
ABFS Arkansas Best 0.82   
ED Consolidated Edison 0.82   
HLX Helix Energy Solutions Group 0.81 20th 
NRG NRG Energy 0.81   
DE Deere 0.79   
XEL Xcel Energy 0.78   
M Macy's 0.78   
TRA Terra Industries 0.78   
CMC Commercial Metals 0.77   
AEP American Electric Power 0.76   
CMS CMS Energy 0.74   
TSO Tesoro 0.74   
DTE DTE Energy 0.74   
CTX Centex 0.74   
SWX Southwest Gas 0.73   
SLM SLM 0.73   
LG Laclede Group 0.73   
SIRV Sirva 0.72   
AOI Alliance One International 0.71   
POL PolyOne 0.68   
BGP Borders Group 0.66   
FRE Freddie Mac 0.62 10th 
X United States Steel 0.61   
ALK Alaska Air Group 0.61   
SHLD Sears Holdings 0.60   
AMTD TD Ameritrade 0.59   
GPI Group 1 Automotive 0.58   
AKS AK Steel Holding 0.58   
SAH Sonic Automotive 0.56   
RUSHA Rush Enterprises 0.55   
PHH PHH 0.55   
SYX Systemax 0.54   
F Ford Motor 0.48   
MKL Markel 0.43   
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WRB W.R. Berkley 0.38   
ORI Old Republic International 0.37   
AFL AFLAC 0.33   
DPHIQ Delphi 0.33   
AIZ Assurant 0.25   
PFG Principal Financial 0.11   
PNX Phoenix Companies 0.08   
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Appendix E  Test of One Dominant Source of the Demand for Integration 

The subsequent analysis is undertaken in order to ensure that the effect of the demand for 

integration on IT organization structure is not dominated by one of the component sources.  The 

results are detailed in Table E.1.  Model Rank.9 tests the effects of the components of the 

demand for integration independently on CIO Rank.  We find evidence that two of the sources of 

demand for integration are significantly related to the CIO Rank: Vertical Integration (β = 0.625, p 

= 0.021) and Specialization (β = 1.350, p < 0.01).   

In the next step, we construct two demand for integration variables.  The first variable is 

constructed without including Specialization and the second is constructed without the inclusion 

of Vertical Integration.  The effect of each of the two “demand for integration” variables on CIO 

Rank are tested in Rank.10 and Rank.11, respectively.  We find that the demand for integration 

continued to be related to the CIO Rank in both cases, marginally significant in Rank.10 (β2 = 

0.271, p = 0.079) and significant in Rank.11 (β2 = 0.567, p < 0.01).  So, while reduced, the effect 

of the remaining components is still measurable. 

Our assessment of this analysis is that the various components of the demand for integration 

construct are important taken as a whole.  While there are individual components that have an 

effect on CIO Rank on their own, the relationship is stronger when the demands are taken 

together.  This suggests that there is value in taking into account the combined demand of 

multiple sources.  
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Table E.1  Results of Single Source Demand for Integration Tests 
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Appendix F  Testing the Moderation Effect Using Five Year Windows of 
Performance 

In order to determine whether the moderation effect of the CIO IT organization structure 

persists across the entire time period that we studied, we split the sample into five year periods.  

We use Tobin’s q as the performance measure and CIO Rank as the structural measure in this 

analysis.  The results for three five-year splits beginning in 1995, 2000 and 2005 respectively, are 

shown in Table F.1 to represent our findings with respect to this analysis.  Additional sample 

splits were performed, but only three splits are reported for brevity.  We found that the demand for 

integration is negatively related to performance in all 5-year sample splits.  This appears to be a 

consistent finding regardless of the time window.   However, the moderating effect is not 

significant in the two early five year windows such as Rank.Q.1995 (β4 = 0.008, p = 0.769) and 

Rank.Q.2000 (β4 = 0.035, p = 0.151) while the more recent time window does yield the 

moderation effect on performance: Rank.Q.2005 (β4 = 0.037, p = 0.046).   

This analysis suggests that the impact of CIO Rank on the relationship between demand for 

integration and firm performance is strongest in recent years.  This is certainly supportive of the 

trend that we see among firms in our sample to increase the ranking of the CIO in their 

corporation.     
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Table F.1  Moderation Effect by Five Year Windows 
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