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1 INTRODUCTION 

 

1.1 Introduction 

 

ICT infrastructure has become more and more ‘commoditized’, and even application 

software, once largely custom-developed, is nowadays increasingly being offered as a 

package or service. As the technology matures, particularly its cost-efficient application 

becomes crucial. The question then arises whether more could be done with less. If all 

organizations had access to the same technology, would they offer similar services at similar 

cost levels? Is it possible to conduct smarter management approaches to outrun the 

competition, even if the technology applied is similar? Should organizations cooperate, merge 

or outsource to increase scale? And at which point will the coordination costs become 

counterproductive? In order to answer these questions the issue of ICT economies of scale 

should be addressed. For ICT management economies of scale are becoming increasingly 

important, because as the technology matures, particularly its cost-efficient application 

becomes crucial (Carr 2003). This study offers new insight into the economies of scale of ICT 

departments. We found evidence that particularly infrastructure-related investments leverage 

a more efficient use of ICT resources. In this research, the relationships between the efficacy 

of ICT management policies, ICT expenditure, and the scale of ICT assets will be analyzed. 

Although there are several publications about economies of scale in software development, 

for example, Boehm and Sullivan (1999) and Kitchenham (2002), only a few publications are 

available about economies of scale effects in ICT management. Barron (1992) is one of the 

exceptions in this area. The scope of this research focuses on the ability of ICT management 

to attain economies of scale by converting ICT expenditure into ICT assets. 

 

In this study the definition of ICT assets as presented by Soh and Markus (1995) is used: the 

whole of applications, ICT infrastructure, and user knowledge and skills within an 

organization. The efficacy of ICT management policies is defined as the ability of ICT 

management to govern an efficient and effective conversion from operational ICT expenditure 

to ICT assets. This implies that effective policies create the conditions for an efficient and 

effective ICT conversion process. Our basic hypothesis is that economies of scale in ICT can 

only be realized if the investments in ICT infrastructure are above a certain level. 

Infrastructures are shared by many applications and have long time spans, which requires a 

long-term strategic view of the ICT management (Weill and Broadbent 1998). Organizations 

with a “utility view” on ICT (with lower levels of ICT spending) should invest in 

infrastructure and transactional applications (Weill and Broadbent 1998). We would expect 

that organizations with lower levels of ICT spending can only realize economies of scale in 

ICT if their ICT infrastructure spending is sufficient. If their infrastructure expenditures are 

insufficient, diseconomies of scale might be the result. There is however an upper limit on the 

infrastructure share of ICT spending: if the investment in applications is insufficient, there is 

insufficient support of business processes. The necessity of investments in applications can be 

determined via an Information Systems Health Grid (Weill and Broadbent 1998; Weill and 

Vitale 1999). Therefore the ICT management must find an optimal balance between 

investments in infrastructure and in applications.  

 

In this research we will first investigate the relationship between the level of infrastructure 

investments in ICT and economies of scale. Secondly, we will examine the connection 
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between COBIT 4.0 maturity and economies of scale. Subsequently, we will compare which 

of the two factors, infrastructure or COBIT 4.0 maturity, currently provides the best 

opportunities to foster economies of scale in ICT. 

 

1.2 Research Aim and Questions 

 

Soh and Markus (1995) have developed a conceptual framework, which posits that ICT 

expenditure leads to ICT assets (ICT conversion process), ICT assets to ICT impacts (ICT use 

process), and ICT impacts to organization performance (competitive process), see Figure 1.1. 

Our research focuses on the first part of this model, the conversion process of ICT 

expenditure into ICT assets by ICT management. A more proficient ICT conversion process 

implies lower ICT expenditure, given similar scales of ICT assets. There may be many 

inefficiencies in this conversion process, for instance, negative influences of vendors, poor 

ICT management policies, inconsistent application of good policies, or self-interested 

behaviour (Soh and Markus 1995). 
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Figure 1.1 How ICT creates Business value: a process theory 
 

 

In this research the efficacy of ICT management policies is defined as the ability of ICT 

management to govern an efficient and effective conversion from operational ICT expenditure 

to ICT assets. This implies that effective policies create the conditions for an efficient and 

effective ICT conversion process. We will investigate the relationships between ICT 

expenditure, efficacy of ICT management policies and scale of ICT assets. The model 

underlying these relations is a reflection of the productivity of the operational ICT conversion 

process, as represented in Figure 1.2, where: 
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Productivity = output / input (Chew 1988) 

 

Therefore, the productivity of the ICT conversion process equals: scale of ICT assets / ICT 

expenditure. The ICT conversion process is governed by the ICT management policies in the 

sense that a higher efficacy of ICT management policies results in a higher productivity of the 

operational ICT conversion process. A higher efficacy of ICT management policies should 

thus result in a certain scale of ICT assets at lower ICT expenditure, or vice versa in a higher 

scale of ICT assets at the same ICT expenditure. This ‘economies of scale’ effect is an 

important tool for the optimal use of resources. The relations of these concepts are illustrated 

in Figure 1.2: the influence of the efficacy of ICT management policies, concerning 

technology and ICT organization, on (dis)economies of scale is represented by arrows: more 

effective ICT management policies have positive (+) effects on economies of scale and 

negative (-) effects on diseconomies of scale. 
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Figure 1.2 Relations among constructs 
 

 

In our research we do not measure the ICT impacts and define “Business processes” as the 

conversion from ICT assets (input) to Organization performance (output), see Figure 1.2.  

We define the productivity of the Business processes as the quotient: organization 

performance / scale ICT assets. The business productivity is also influenced by ICT 

management policies, in the sense that different ICT management policies lead to a different 

composition of ICT assets, which leads to a different support of business processes, which 

leads to different organization performance. If the technological policy is primarily focused at 

the ICT infrastructure, then the productivity of the ICT conversion process will be optimized. 

However, if the policy is focused at the ICT applications, then the productivity of the business 

processes will benefit (Bharadwaj 2000; Kim 2004; Karimi et al 2007). This research is 
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directed primarily at the productivity of the ICT conversion process and secondarily at the 

productivity of the business processes. The validity of the research is however improved when 

ICT assets as the output of the ICT conversion process are simultaneously considered as the 

input of the business processes, as will be explained in chapter 4. 

 

1.2.1 Research aim 

 

This PhD research aims at enhancing our understanding of the efficacy of ICT management 

policies, concerning technology and ICT organization, primarily in relation to the productivity 

of the ICT conversion process and secondarily in relation to the productivity of the business 

processes. 

 

1.2.2 Research questions 

 

To adequately fulfill this research aim, a number of research questions have been formulated 

concerning the basic constructs as represented in Figure 1.2: (1) efficacy of ICT management 

policies, (2) ICT expenditure and (3) scale of ICT assets. Furthermore we define a theoretical 

construct, complexity of ICT assets, that will be used to translate the (3) scale of ICT assets to 

(2) ICT expenditure. Finally (4) organization performance is defined in order to determine the 

productivity of the business processes. 

 

The research questions are defined as follows: 

1) How can the productivity of the ICT conversion process be defined and measured? 

2) How can efficacy of ICT management policies be defined and measured? 

a. Concerning ICT infrastructure. 

b. Concerning ICT organization. 

3) How can the scale of ICT assets be defined and measured? 

4) How can the complexity of ICT assets be defined and measured? 

5) How can ICT expenditure be defined and measured? 

6) What is the relation between the scale and the complexity of ICT assets?  

7) What is the relation between the complexity of ICT assets and ICT expenditure? 

8) What is the influence of the efficacy of ICT management policies on the productivity 

of the ICT conversion process? 

9) How can organization performance be defined and measured? 

10) How can the productivity of Business processes be defined and measured? 

11) What is the influence of the efficacy of ICT management policies on the productivity 

of the Business processes? 

 

 

1.3 Research contributions 

 

1.3.1 Theoretical relevance 

 

By developing and testing a theory on the relationships between the efficacy of ICT 

management policies, ICT expenditure, and the scale of the ICT assets this PhD research 
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contributes to existing literatures in several ways. First, previous literatures have highlighted 

economies of scale in software development (e.g. Banker and Kemerer 1989; Kitchenham 

2002). Very few studies, however, have actually investigated economies of scale effects in 

ICT management. The theoretical contribution of this research can be found in the definition 

and measurement of the efficacy of ICT management policies. In addition, a new 

methodology has been introduced to analyze the relation between the efficacy of ICT 

management policies and cost savings in ICT by economies of scale. Secondly, this study 

confirms the view of Aral and Weill (2007) that organizations with a lower ICT expenditure 

level should spend relatively more on their ICT infrastructure. This is the first study that 

applies in-company firm data, which are superior to stock data, to this type of analysis. Using 

empirical data on Housing Corporations, Municipalities and Hospitals, support has been 

found to demonstrate economies of scale with respect to ICT assets for (comparable) 

organizations with a high efficacy of ICT management policies. Furthermore, we have 

demonstrated diseconomies of scale for organizations with a low efficacy of ICT management 

policies. Thirdly, our study contradicts Carr’s notion of ICT as a commodity, as the effective 

deployment of ICT is by no means straightforward. In this study the efficacy of ICT 

management policies appeared to be highly dependent on the percentage of ICT infrastructure 

investments. In other words, large scale infrastructure investments are a prerequisite for the 

efficient use of ICT (and not vice versa). The analysis presented in this study has clearly 

produced new and valuable insights into the realization of effective ICT management policies.  

Besides, the relation between the efficacy of ICT management policies, the scale of the ICT 

assets, and Organization performance, is analyzed: organizations have to spend enough on 

applications, to realize economies of scale in their Business processes. In this research we 

have used a number of different methods to analyse the data, in order to realize an internal 

validity as high as possible. In the methodology we distinguish between a global and a 

detailed analysis (see Figure 4.4). The global analysis consists of Partial Least Square (PLS) 

regression (Gefen et al 2002) and linear regression to obtain a global view regarding the 

validity of the hypotheses.  The detailed methodology uses power regression and is based 

upon two ways of determining the productivity: the absolute productivity and the relative 

productivity. For the determination of the relative productivity we use Data Envelopment 

Analysis, a technique that is suitable for benchmarking comparable organizations (Charnes et 

al 1978).  

 

1.3.2 Practical relevance 

 

Drawing from data on Housing Corporations, Municipalities and Hospitals, we found 

evidence that in these relatively low ICT spending organizations, ICT infrastructure 

expenditure appears to be the most important ICT management policies criterion. The 

measured economies between low and high infrastructure spending organizations are on 

average more than 20% for their operational ICT labour and for their total ICT costs. A 

second ICT management policies criterion investigated in this research was the maturity of 

the ICT organization, as measured according to COBIT 4.0 (2005). A positive relation 

between ICT expenditure and the maturity of the ICT organization could, however, hardly be 

validated.  

We have also analyzed the relation between the efficacy of ICT management policies, the 

scale of the ICT assets, and Organization performance, and concluded that organizations 

should spend a certain minimum of their ICT expenditure on applications, to realize 

economies of scale in their Business processes. Practically, it is suggested that Housing 
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Corporations should spend as a minimum 45% of their ICT expenditure on infrastructure and 

as a minimum 49% on applications, in order to attain economies of scale in both ICT and 

Business processes. For Hospitals a comparable advice is to spend between 54% and 58% on 

infrastructure (see Figure 4.2 for definitions of infrastructure and application costs). In this 

research we could not determine a percentage for Municipalities, as we have not sufficient 

data. In a situation where ICT is hardly more than just a utility, and where the authority of the 

ICT manager is generally only limited, the findings of this study may help the ICT manager 

convince the other managers in the organization to start focusing on infrastructure and 

transactional applications. We think that it is hard to generalize the specific findings of this 

research to all organizations with relatively low ICT spending: we can only state that 

neglecting sufficient investments in ICT infrastructure will probably cause diseconomies of 

scale in ICT processes. 

 

1.4 Research Approach  

 

In this section the research approach is outlined. First the process of data collection is 

explained, as this is performed by a consultancy firm, M&I/Partners, which gave the 

opportunity to the PhD researcher to participate in this process and to use the data. Afterwards 

we elucidate why this research is an example of positive case research. In section 4.4 the 

methodology is explained and in section 6.3 the limitations concerning the validity of this 

research are discussed. 

 

1.4.1 Yearly investigation to collect data for research 

 

Since 2002, consultancy firm M&I/Partners has carried out a yearly investigation to review 

the costs, functionality and maturity of ICT in Housing Corporations (Eekeren et al 2006). 

Housing Corporations are independent not-for-profit organizations, aimed at building, 

managing, and renting out affordable living-space. ICT in Housing Corporations concerns all 

aspects of the life cycle of real estate transactions. The investigation is conducted in about 74 

Housing Corporations (see Table 1.1), representing around 45% of this sector in the 

Netherlands. The research data used cover the years 2002-2007. 

 

A similar investigation has been held since 2004 in Municipalities. Municipalities offer a 

wide variety of services to their citizens, such as infrastructures, regulations, and social 

services. The organization of Municipalities generally reflects this variety, consisting of a 

conglomerate of different departments with specific functions, such as the Department of the 

Control of Buildings, the Department of Public Affairs, and the Department of Social Affairs. 

ICT as used by Municipalities is again a reflection of this variety of services and organization. 

The investigation was conducted in about 22 Municipalities (see Table 1.1), representing 

around 8% of this sector. The research data used cover the period 2004-2007.  

 

A similar investigation has been held since 2006 to review the costs and maturity of ICT in 

Hospitals. The organization of a hospital can be considered as a professional bureaucracy 

(Mintzberg 1979), with relatively much power for the individual medical specialists, 

organized in partnerships per specialism. The partnerships are legally isolated from the 

hospital organization, which delivers services to the medical specialists. The hospital 

organization without the medical specialists can be considered as a machine bureaucracy 
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(Mintzberg 1979), with a strong hierarchical control. The hospital organization can be 

considered as a conglomerate of different departments, such as Emergency Medicine, 

Operating Rooms, Wards, Laboratories, Logistics and Finance. ICT as used by Hospitals is 

again a reflection of this variety of services and organization. The investigation was 

conducted in about 36 Hospitals (see Table 1.1), representing around 36% of this sector. The 

research data used cover the period 2006-2008.  

 

Table 1.1 represents the number of years that Housing Corporations, Municipalities and 

Hospitals participated in the investigation. About 70% of the organizations have participated 

more than one year, which give the possibility to perform longitudinal analyses.  

 

 

Table 1.1 Participation of organizations in the investigation 

Number of years Housing Corporations Municipalities  Hospitals 

1 24 7 11 

2 20 3 5 

3 8 6 5 

4 10 6   

5 4    

6 8     

Total organizations 74 22 36 

Median number of years  2 3 1 
Average number of organizations per 
year 33 14 12 

 

 

1.4.2 Which data is collected and how is it collected? 

 

We will now describe the process of data collection in considerable detail, to be able to 

explain the research approach. The source data about ICT costs were collected using a cost 

model containing clear definitions of the ICT objects. Appendix 1 contains a more detailed 

description of the investigation.  The data about the maturity of the ICT organisation are 

based on a self-assessment of the most relevant COBIT and ITIL processes, see Figure 4.3.  

Each process can be scored on a scale from 0 (the process is not organized) to 5 (the process 

is completely optimized). The application availability for the users is quantified by the 

number of application types, in accordance with the relevant business processes, that are 

supported by these application types. The weighted number of application types is determined 

by the product of two factors:  

a) The availability of the application type: 0 (no applications), 1 (application in 

development) or 2 (applications operational).  

b) The importance of the application type for the concerning business process: 1 (not 

critical for the business, can be unavailable for eventually a few weeks), 2 (important 

for the business, but can be unavailable for maximum one day) or 3 (critical for the 

business, must always be available). 

 

These application availability data are only available for Housing Corporations: factor “a” is 

unique for every Housing Corporation and factor “b” is the same for all Housing 

Corporations.  
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The source data about ICT costs are collected by the accounting department of the concerning 

organization. The source data were validated by consultants of M&I/Partners in 

communication with the employees responsible for their management. For the measurement 

of the maturity of the ICT organization, the participants of the investigation had as a 

requirement that this could be executed with little effort. The self-assessment was done by 

three persons in every organization, which gave the scores independently of each other. 

Afterwards in a meeting with a consultant of M&I/Partners a definitive score was determined. 

The idea behind this process is that the consultant is monitoring a certain norm, and is able to 

redirect scores that are not comparable with other organizations. The determination of the 

application availability is relatively straightforward, provided that the concerning 

organization has a registration which applications are used for the different business 

processes. 

 

 

1.4.3 Positivist versus interpretive understanding 

 

The collection of the data about costs is based upon the scientific discipline of accountancy 

which can be positioned as a positive science (Popper 1934; Watts and Zimmerman 1990; 

Christenson 1983). Moreover, Housing Corporations, Municipalities and Hospitals follow the 

accounting rules that are mandatory for these kinds of organizations in the Netherlands. So 

the interpretation of these cost data should be identical for all organizations of the same type. 

According to Lee (1991) this kind of modelling can be considered as “positive 

understanding”, see Figure 1.3. The determination of the level of maturity is subjective, as it 

is based on a self assessment by the participants of the investigation. This is at the level of 

subjective understanding in Figure 1.3 (Lee 1991). The consultants interpret the answers of 

the participants to apply the maturity model as good as possible. This can be placed at the 

level of interpretive understanding in Figure 1.3 (Lee 1991). The determination of the 

application availability is subjective, as it is based on a subjective model, determined by the 

consultants and the participants of the investigation type (Housing Corporations). The 

application availability data of Housing Corporations in year n however cannot be compared 

with application availability data of year n+1. This is at the level of subjective understanding 

in Figure 1.3. The consultants interpret the answers of the participants to apply the application 

availability model. This can be placed at the level of interpretive understanding in Figure 1.3.  
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Positivist understanding 
Consultants M&I/Partners and participants (cost model).  
PhD researcher (research model based on theory, tested with empirical data 
about cost, maturity and application availability)  

Interpretive understanding 
Consultants M&I/Partners (maturity model, application availability model) 

Subjective understanding  
Participants of the investigation (questions maturity, application availability) 

 

Figure 1.3 Levels of understanding 

 

 

The research model of this PhD research can be positioned at the level of positivist 

understanding: it is based on theories about productivity; this is tested with empirical data 

about cost, maturity and application availability. The collection process of cost data is also at 

the level of positivist understanding as the interpretation and measurement of these cost data 

should be identical for every organization. However, the collection process of maturity data 

and application availability data is at the level of subjective and interpretive understanding; 

therefore we expect a lower level of hypothesis validation than with cost data. We will 

explain this by examining in more detail the three levels of understanding. 

 

The level of subjective understanding 

 

According to Lee the understanding at the subjective level in social sciences belongs to the 

observed human subjects. “This understanding consists of the everyday common sense and 

everyday meanings with which the human subjects see themselves, and which give rise to the 

behaviour that they manifest in socially construct settings” (Lee 1991). The processes in an 

ICT organization can be considered as social processes and the maturity of the ICT 

organization is a qualification of the maturity of social processes. The self-assessment of the 

maturity by the participants of the investigation is a subjective understanding of the maturity 

of social processes. Also the model of the weighting of the application availability in relation 

to the business processes is based upon a subjective understanding of social processes.  

 

The level of interpretive understanding 

 

The interpretive understanding belongs, according to Lee, to the observing organisational 

researcher. “This understanding is the researcher’s reading or interpretation of the (first level) 

common-sense understanding” (Lee 1991). The COBIT maturity model as published by the 
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ICT Governance Institute has a wealth of tools for the objective (in the sense of reliable) 

determination of the maturity of an ICT organization. However, as the participants of the 

investigation of M&I/Partners do not want to spend much time, they have chosen as a group 

for a quick self-assessment of the maturity level. And the M&I consultants try to interpret 

their answers as good as possible and redirect the participants if necessary. Also the inter-

subjective determination of the importance of certain applications for the business processes 

by the group of participants has been a process of interpretation by the M&I consultants of the 

subjective understanding of the participants.  

 

The level of positive understanding 

 

The positivist approach puts into practice a view of science that has its origins in a school of 

thought within the philosophy of science known as “logical positivism” or “logical 

empiricism” (Lee 1991). This approach involves the manipulation of theoretical propositions 

using the rules of logic so that the theoretical propositions satisfy the four requirements of 

falsifiability, logical consistency, relative explanatory power, and survival (Popper 1934). In 

this PhD research we will define constructs and hypotheses, based on theory; these 

hypotheses will be tested using the empirical data of M&I/Partners. There are two falsifiable 

hypotheses concerning the productivity of (a) the ICT conversion process and (b) the business 

processes, which are tested multiple ways, based on different measurements of (combinations 

of) constructs. These “proxies” are concerned with the theoretically best way of these 

measurements. In the analysis section, using empirical data, we will see that the 

measurements that are based on maturity data and on application availability data result in the 

lowest level of validation. The measurements with the highest level of validation are based 

upon the cost data. We believe that this PhD research is an example of the positivist approach, 

as we objectively determine validation levels of hypotheses; see further section 6.3. 

 

1.4.4 Case study versus survey research methodology 

 

Although there are numerous definitions, Yin (2003) defines the scope of a case study as 

follows: “A case study is an empirical inquiry that investigates a contemporary phenomenon 

within its real-life context, especially when the boundaries between phenomenon and context 

are not clearly evident”. Case research is, therefore, useful when a phenomenon is broad and 

complex, when a holistic, in-depth investigation is needed, and when a phenomenon cannot 

be studied outside the context in which it occurs (Benbasat et al. 1987; Yin 2003; Dubé and 

Paré 2003). The case research strategy allows for a great deal of flexibility and individual 

variation (Cavaye 1996). Case research, in its versatility, can be used with any philosophical 

perspective, be it positivist, interpretivist, or critical. It typically combines several qualitative 

data collection methods such as interviews, documentation, and observations, but can also 

include quantitative data such as questionnaires and time series. 

Key characteristics of case study research are (Dubé and Paré 2003): 

- a contemporary phenomenon is examined in a real-life context or setting, 

- one or few entities (person, group, organization, technology) are examined, 

- the complexity of the unit is studied intensively, 

- the phenomenon of interest is not isolated from its context, especially at the data 

analysis stage,  

- no controlled observation that involves manipulation is involved. 
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In summary, case research is particularly appropriate in two situations: (a) where research and 

theory are at their early, formative stages, and (b) where the experiences of the actors are 

important and the context of action is critical.  

 

Survey research involves examination of a phenomenon in a wide variety of natural settings. 

The researcher has very clearly defined independent and dependent variables and a specific 

model of the expected relationships which is tested against observations of the phenomenon 

(Pinsonneault and Kraemer 1993). Survey research is most appropriate when: 

- The central questions of interest about the phenomena are "what is happening?", and 

"how and why is it happening?" Survey research is especially well-suited for 

answering questions about what, how much and how many. 

- Control of the independent and dependent variables is not possible or not desirable. 

On the other hand, surveys are less appropriate than case studies when detailed understanding 

of context and history of given computing phenomena is desired. 

In summary, survey research is appropriate when quantitative data are gathered and analyzed 

in isolation from the organizational context. 

 

We believe that the yearly investigation by consultants of M&I/Partners is an example of case 

study research, as experiences of participants are important and the context of action is 

critical. The trial-and-error process in which practitioners are engaged is necessary for 

knowledge to accumulate at the three levels in Figure 1.3. Even the cost model is 

continuously evaluated and if necessary adjusted. The PhD researcher participated actively in 

the investigation process in the period 2006-2008 and findings of the PhD research were used 

to enrich the questionnaires. However, the PhD research as such is an example of survey 

research, using the data of M&I/Partners as secondary source. This implies that we will use 

proxies for the measurement of the constructs of our PhD research, to fit the theoretical 

constructs with the data of M&I/Partners. In the next section will be explained how these 

proxies can be considered as an extension of the basic hypothesis of this research. 

 

 

1.5 Overview thesis  

 
In Figure 1.4 an overview is presented of the different steps that are followed in this research, 

divided over the chapters 1-6 of this thesis. The numbers of the constructs are indicated 

between brackets. 
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Figure 1.4 Research approach 

 

 

In chapter 1 we define the constructs (1) efficacy of ICT management policies, (2) ICT 

expenditure, (3) scale of ICT assets and (4) Organization performance plus their interrelations 

within scope of this research (see Figure 1.2). The research aim and the research questions are 

defined, after which the theoretical and practical research contributions are described. Finally 

the research approach is explicated. 

 

In chapter 2 the theoretic foundation of the constructs in this research is described. This 

foundation consists of three pillars. Firstly the science of cybernetics and complexity 

(Heylighen and Joslyn 2001; Edmonds 1999; Edmonds 2000), which is treated extendedly, 

because this will be used in various parts in this research. The control concept is used in the 

definition of the basic hypothesis H1 and the complexity concept is used to explain 

(dis)economies of scale in the conversion of ICT expenditure to ICT assets. Secondly the 

Resource Based View (Barney 1991) as a fundament for the definition of ICT assets and ICT 

management. Thirdly the economic theories about economies of scale (Silberston 1972; 

Bolton 1994). Upon these pillars we have built the theories that are construct specific. In 

chapter 2 we also treat the theoretical foundations of ICT management policies, concerning 

ICT infrastructure (Weill and Broadbent 1998) and ICT organization (COBIT 4.0 2005). 

Finally we develop a cybernetic view on ICT management policies to explain why there is a 

delicate balance between infrastructure and applications in organizations with low levels of 

ICT spending. 

 

In chapter 3 the constructs are defined in more detail and the basic hypothesis H1 concerning 

the relation between the constructs (1)-(3) is formulated. For every construct an additional 

proxy (P1-P3) is formulated, to fit the theoretical constructs with the secondary dataset. The 

quantity of ICT expenditure is approached from the Total Cost of Ownership (TCO) view 

(Maanen and Berghout 2001). The complexity of the ICT assets is defined as a theoretical 
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construct, to translate the scale of ICT assets to ICT expenditure (in the sense of effort of ICT 

personnel). The efficacy of ICT management policies is approached from two different views: 

based on the maturity of the ICT organization and on the other hand based on the 

infrastructure policy. Finally hypothesis H2 is formulated concerning the relation between 

Organization performance, the scale of ICT assets and the efficacy of ICT management 

policies. The research model is explained in Figure 3.10.  

 

In chapter 4 the empirical data sets are presented, the research methodology is explained and 

constructs are made measurable. The data sets consist of data of Housing Corporations, 

Municipalities and Hospitals over the period 2002-2008. In the methodology we distinguish 

between a global and a detailed analysis (see Figure 4.4). The global analysis consists of 

Partial Least Square (PLS) regression (Gefen et al 2002) and linear regression to obtain a 

global view regarding the validity of the hypotheses.  The detailed methodology uses power 

regression and is based upon two ways of determining the productivity: the absolute 

productivity and the relative productivity. For the determination of the relative productivity 

we use Data Envelopment Analysis (Charnes et al 1978), a technique that is suitable for 

benchmarking comparable organizations. We operationalize the hypotheses and proxies and 

define an additional proxy P2a concerning the measurement of the scale of ICT assets.  

 

In chapter 5 the data of Housing Corporations, Municipalities and Hospitals are analyzed 

according to the methodology. The basic hypothesis H1 is tested in the detailed analysis in 20 

different ways, as there are different measurements used for the three constructs and two ways 

to determine productivity. The results of the calculations are represented graphically in 

Appendix 3. The hypothesis H2 concerning Organization performance is tested in the detailed 

analysis in 4 different ways. Afterwards we analyze H1 and H2 again, but now simultaneous, 

according to the methodology (see Figure 4.4). Finally we give an overview of the validity of 

the hypotheses. 

 

In chapter 6 we discuss the research findings. Then the limitations of this research are 

analyzed in terms of different validity aspects. Finally we address the implications of the 

research findings in a concluding section.  




