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I 

 

Abstract 

 

This thesis describes the project to establish a benchmark of the level of Business IT Alignment in the 

field of specialized medical care in the Netherlands. Business IT Alignment is the appropriate and 

timely application of IT in harmony with business strategies, goals and needs. Only if a certain level 

of alignment is present then the positive effect of IT can be achieved, being increased productivity by 

positively influenced customer satisfaction, quality, service and convenience. Despite this importance 

an overview of the level of Business IT Alignment in the Dutch field of specialized medical care is 

lacking.  

 

In this research a theoretical framework is selected from literature out of a group of four. Subse-

quently this framework is further elaborated into a questionnaire, which is distributed to Business and 

IT responsibles in the field of specialized medical care in the Netherlands.  

 

A benchmark of the level of Business IT Alignment of part of the Dutch field of specialized medical 

care is established, as well as benchmarks for the individual sectors that participated in this research, 

being the sector of ‗general district/city hospitals‘, ‗independent treatment centers‘ and ‗specialist cen-

ters‘. The benchmark is determined to be level 3: an established focused process, meaning that the 

management practices and strategic IT choices needed to facilitate alignment exist at a moderate level 

in the participating organizations. 

 

This research provides a starting point for future measurements for practitioners and researchers. It 

enables a comparison with the levels of three sectors within the field of specialized medical care in the 

Netherlands and offers a possibility for improvements of the level of Business IT Alignment for each 

organization.  

 

 

 

 

 

 

 

 

 



 

 
II 

 

Management Summary 

 

This thesis presents a benchmark of the level of Business IT Alignment in the field of specialized 

medical care in the Netherlands. It presents a framework and measurement method that enables the 

measurement of Business IT Alignment in an organization and the benchmarking of it.  

 

Business IT Alignment is the appropriate and timely application of IT in harmony with business strat-

egies, goals and needs. This alignment can and should evolve into a relationship in which the mission, 

objectives and plans of IT and business are adapted together and function supportively instead of sep-

arate from each other, making it ―not an event, but a process of continuous adaptation and change‖ 

(Henderson & Venkatraman, 1999). It is debated that a certain level of alignment needs to be present 

for the positive effect of IT to be achieved, being increased productivity by positively influenced cus-

tomer satisfaction, quality, service and convenience.  

 

Familiarity with benchmarking in the field of specialized medical care and the fact that a benchmark, 

as Business IT Alignment itself, can stimulate organizations to learn quickly from others in order to 

leap ahead of the competition and create new performance standards have led to the choice to estab-

lish a benchmark rather than individual measurements of the maturity level of Business IT Alignment. 

 

Several studies in the health care sector indicate the importance of alignment to achieve operation ob-

jectives in terms of quality, reliability, speed, flexibility and cost by efficient and effective functioning 

of the IT, and also indicate that aligning might be more difficult due to the different business levels, 

reorganizations, mergers and stakeholders in comparison to a for-profit sector. And, although there 

are the Dutch case studies, an overview of the current alignment situation in the field of specialized 

medical care in the Netherlands is lacking, presenting grounds for this research.  

 

After reviewing four theoretical frameworks from literature, the best suitable framework is selected 

and a measurement method is derived from this framework. The selected framework presents a total 

of 38 measurable attributes that contribute to six alignment criteria, ‗Communications‘, Competen-

cy/Value measurements‘, ‗Governance‘, ‗Partnership‘, Technology (scope & architecture)‘ and 

‗Skills‘, that form this framework of Business IT Alignment, as depicted in Figure I. The measure-

ment method offers five selectable options per alignment attribute to measure the alignment level of 

each attribute after which averaging determines the alignment level per criteria and in general. 
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Figure I. Best suitable Business IT Alignment framework 

 

The measurement method is elaborated into a questionnaire in this research and distributed to in total 

252 organizations. The response rates are above 10% for the participating sectors of specialized medi-

cal care organizations. The responses are averaged to determine the maturity level of Business IT 

Alignment per attribute, criteria, organization, sector and in general and statistical T-tests are used to 

detect significant differences between the maturity levels of the sectors and the alignment criteria. 

 

This research concludes that for the section of the field of specialized medical care in the Netherlands, 

consisting of the sectors ‗General District / City Hospitals‘, ‗Independent Treatment Centers‘ and 

‗Specialist Centers‘, a rounded benchmark maturity level of Business IT Alignment of 3 is deter-

mined, indicating an established focused process: management practices and strategic IT choices to 

facilitate alignment exist at a moderate level in the organization (Sledgianowski e.a., 2006). A similar 

rounded level 3 is detected for each of the three individual sectors. Figure II indicates the spread in the 

average alignment levels for the organizations in each sector and indicates with the horizontal line the 

averaged level of Business IT Alignment for the discussed section of the field of specialized medical 

care in the Netherlands. 
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Figure II. Box plot of the spread in the detected levels of alignment for the three participating sectors. 

 

The hypotheses concerning equality of the scores for the six alignment criteria are rejected since sig-

nificant differences are discovered. According to practitioners, effects of the organization size and the 

organizational mindset are possible causes underlying the differences in maturity levels of the 38 

alignment attributes within the different organizations, although a statistical significance is not proven 

in this research. None of the participating organizations has reached maturity level 5 of Business IT 

Alignment, so improvement is possible and advisory points to improve to a higher level per attribute 

are distributed to the participating organizations. 

 

Several limitations of this research are discussed in this thesis. As with other measurement methods 

also this benchmark can be subject to biased judgment by the respondents. The benchmark itself is 

only a snapshot of the current situation within the participating organizations and indicates only a 

general level over the sector. If nonresponders and responders are systematically different from each 

other then the response rate is also a limiting factor, yet in this research there is insufficient data to 

detect such differences. It is for future research to determine whether the non-responders and respond-

ers have no systematic differences leading to a valid research despite any non-responders. A final 

limitation is the fact that the detected level of alignment within each organization is based on the per-

ception of the specific respondent, biased by his/her function, experiences and geographical 

distribution.  

 

Recommendations for practitioners include the advice to investigate the maturity level of Business IT 

Alignment in their own organization as well as the advice to share insights with other organizations in 

the same or a different sector. A method for practitioners to assess the maturity level is presented in 

chapter 5 of this thesis, since repeated measurements over time are needed to maintain a recent view 

of the situation upon which the practitioners can act to improve. 
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1 Introduction 

 

This thesis presents a benchmark of the level of Business IT Alignment in the field of specialized medical care in 

the Netherlands. It presents a framework and measurement method that enables the measurement of Business IT 

Alignment in an organization and the benchmarking of it.  

 

This chapter explains first the concept and importance of Business IT Alignment, followed by a short explana-

tion why this research presents a benchmark. The next section explains the position of Business IT Alignment in 

the medical sector after which the research approach of this research is presented. An outline of this thesis con-

cludes this introductory part. 

 

1.1 Business IT Alignment 

 

The strategic alignment between business and IT can be referred to as Business IT Alignment (derived from: 

Papp, 1999; Henderson&Venkatraman, 1999; Luftman, 2000).  

 

 
 

It can and should evolve into a relationship in which the mission, objectives and plans of IT and business are 

adapted together and function supportively instead of separate from each other. (derived from: Luftman & Brier, 

1999; Luftman, 2000; Reich & Benbasat, 1996) So, as Henderson and Venkatraman (1999) also state, Business 

IT Alignment is: ―not an event, but a process of continuous adaptation and change‖.  

 

Business IT Alignment is of importance in order to benefit from the competitive use of IT enabling new business 

strategies and from business strategies unleashed via the expanding possibilities of IT. As Papp (1999) also de-

bated, only if there is a certain level of alignment present then the positive effect of IT can be achieved, being 

increased productivity by positively influenced customer satisfaction, quality, service and convenience. This im-

portance has become more apparent to firms during the last two decades, as they strive to utilize this positive 

effect of IT in order to obtain a competitive advantage in a diverse and changing marketplace (Pyburn, 1983; 

Lederer & Mendelow, 1986; Luftman, 2000).  

 

  

Business IT Alignment: this is the appropriate and timely application of IT in harmo-

ny with business strategies, goals and needs. (derived from: Luftman, 2000) 
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1.2 Benchmarking Business IT Alignment 

 

The level of Business IT Alignment can be measured per organization, but this research presents a benchmark in 

the field of specialized medical care. As noted by Chatburn and Ford (2006): ―benchmarking in health care has 

become a key tool‖ and although these benchmarks are concerned with productivity targets and billing data they 

do indicate a familiarity with the benchmarking concept within the medical field. Furthermore Garvin (1993) 

stated that the most important aspect of benchmarking is that it can stimulate organizations to learn quickly from 

others in order to leap ahead of the competition and create new performance standards. This makes benchmark-

ing a complementary tool to the importance of Business IT Alignment itself, as expressed in section 1.1, offering 

a possibility to quickly learn from the Business IT Alignment levels of other organizations and leaping forward 

by improving the alignment. Therefore this research presents a benchmark of the level of Business IT Alignment 

rather than solely the measurement of an individual organization. 

1.3 Business IT Alignment and the field of specialized medi-
cal care 

The field of specialized medical care consists of medical organizations that employ one or more medical special-

ists and this research focuses on academic teaching hospital centers, district and/or city hospitals, independent 

treatment centers, specialist centers (rehabilitation, radio therapeutic, dialysis and asthma centers) and private 

clinics. It is apparent from research that Business IT Alignment is of similar importance in medical care organi-

zations as it is in for-profit organizations (derived from: Southon e.a., 1997; Burke e.a., 2002; Wijnhoven e.a., 

2005; Silvestro & Silvestro, 2003; Smits & v.d.Pijl, 1999). Alignment can, amongst other things, result in an in-

creased efficiency in for-profit organizations, which affects foremost the shareholders and sometimes the clients, 

whereas the impact in the field of specialized medical care is greater since any improvement not only benefits 

the shareholders but all stakeholders including the patients. 

 

Improvements in Business IT Alignment improve the performance of the organization, as stated by research 

(Papp, 1999; Pyburn, 1983; Lederer & Mendelow, 1986; Luftman, 2000), but with respect to the medical sector 

Drucker (2002) states that: ―In service business accounting, we know how much money comes in and goes out. 

But we cannot relate expenditures to results; nobody knows how‖, indicating the difficulties of measuring per-

formance aspects in the medical sector. For instance a high level of patient contentment (a.k.a. good 

performance) can be caused by proper behavior of doctors and nurses with or without any influence of Business 

IT Alignment related aspects. So although it is impossible to define the exact contribution of the measured Busi-

ness IT Alignment to the performance of the organization, benchmarking its present level and providing advice 

to improve to a higher level provides the possibility to improve organizations performance.  

 

The following research studies discuss the necessity of Business IT Alignment in the medical sector. For one, a 

case study by Southon e.a (1997), in which an American IT-system was implemented in three different test-sites 

(metropolitan, rural and a group of hospitals) of the Public Health System in the State of New South Wales, Aus-

tralia, emphasizes the need of Business IT Alignment to realize a successful deployment of IT. Furthermore 

three case studies by Wijnhoven e.a. (2005) concerning the IT alignment in mergers between hospitals state a 

necessity of alignment between the IT integration proposition and the organizational merger objective to realize 

a successful merger with respect to IT functioning efficiently and effectively in the new organization. Silvestro 

and Silvestro (2003) examined the strategic alignment of a new IT service with the business objectives of the UK 

National Health Service in the first three years. The importance of Business IT Alignment was stressed by the 

results, stating that the diagnosed misalignment has critical implications for the capability of the organization to 

deliver its service promise and achieve its operations objectives in terms of quality, reliability, speed, flexibility 

and cost.  Finally a case study in the Maasland Hospital in the Netherlands (Smits&v.d.Pijl, 1999) stresses the 
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importance of Business IT Alignment by showing that a lacking alignment over the years results in an insuffi-

ciently functioning IT. 

 

The above mentioned studies in the health care sector all indicate the importance of alignment in the field of spe-

cialized medical care and also indicate that aligning might be more difficult due to the different business levels, 

reorganizations, mergers and stakeholders in comparison to a for-profit organization. And, although there are the 

Dutch case studies as discussed (Wijnhoven e.a., 2005; Smits & v.d.Pijl, 1999), an overview of the current 

alignment situation in the field of specialized medical care in the Netherlands is lacking.  

1.4 Research Approach 

This research starts with identifying how to best frame Business IT Alignment in a measurable framework, as 

depicted in the first box in Figure 1. Four frameworks are identified in literature and their differences are dis-

cussed. Based on the selection criteria ‗measurability‘, ‗improvability‘, ‗usability‘, ‗what items to measure‘ and 

‗how many items to measure‘ one framework is derived to be the best suitable for this research.  

 

Secondly, depicted in the second box in Figure 1, the level of Business IT Alignment needs to be measured. The 

theoretical framework also presents a measurement method. This is transformed into a questionnaire to be filled 

out by business and IT responsibles of the participating specialized medical care organizations. Results of these 

questionnaires will, after being analyzed as shown in the last box in Figure 1, answer the research questions and 

lead to support for or rejection of the hypotheses.  

 

This research results in several deliverables, which are also shown in the last box in Figure 1. It presents a 

benchmark of the maturity level of Business IT Alignment in the field of specialized medical care in the Nether-

lands, which is the most important research question. A secondary research question is the existence of 

differences in this benchmark between the different types of organization, which is also analyzed and discussed. 

Two hypotheses are tested to determine whether the criteria making up the Business IT Alignment score differ-

ent from the benchmark for respectively the general benchmark and the sector benchmarks. Also, based on the 

analysis of the answered questionnaires, advice is presented to the participating organizations informing them of 

the possible improvements towards the next level of Business IT Alignment. Ultimately this research presents in 

this thesis the conclusions and limitations it discovered and expresses recommendations for practitioners and 

future research. 
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Alignment 

framework and 

research method Create
Literature 

Study

Interview

Answered 

Questionnaires

Measurement Tool

General Benchmark

Benchmark/Sector

Answers to 

Research Questions 

& Hypotheses

 

Figure 1. Research sequence 
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1.5 Thesis Outline 

 

In the following chapters the introduced topics are more elaborately explained and the results and conclusions of 

this research are presented. The next chapter, chapter 2, presents the quest for an appropriate framework to de-

termine the level of Business IT Alignment and the final choice for the framework. In chapter 3 the empirical 

research, designed in correspondence with the chosen framework, is presented. Chapter 4 then presents the anal-

ysis of the results obtained in this research. For practitioners there is then chapter 5, presenting an overview of 

the theoretical framework and empirical research to facilitate measurements of the maturity level of Business IT 

Alignment in the future. This thesis ends with chapter 6 consisting of conclusions, limitations and recommenda-

tions. 
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2 Theoretic Framework 

 

Analyzing the Business IT Alignment within an organization requires the concept to be observable; therefore a 

theoretic framework is selected for this research. Throughout the past decades several frameworks are presented 

capturing the alignment between business and IT in an organization, each capturing this in a different way with 

respect to measurability and improvability. Also an indication of the usability of a specific framework is whether 

it originates from theory or practice and whether it is used in practice to analyze alignment. A number of frame-

works differ on the items and the amount of items they measure in order to grasp the concept of alignment. 

These five aspects (measurability, improvability, usability, what items to measure and how many items to meas-

ure) are weighed and discussed in section 2.6 resulting in a choice for the best suitable framework for this 

research. First, the next four sections present four frameworks that attempted to make the concept observable, 

analyzable, and ultimately measureable. These frameworks represent only a selection of all possible frameworks. 

2.1 Model for Strategic Business Planning 

 

In the beginning of the 1980‘s Horovitz (1984) derived a model for strategic business planning which depicted 

two processes to consider in formulating a strategy and implementing it. These two processes have been named 

an intellectual process and a social process, as can be seen in Table 1.  

 

Processes: Intellectual Process Social Process 

Steps: 

Strategy 

Formulation 
Strategic decisions Strategic Planning 

Strategy 

Implementation 

‗Fitted Management 

Design‘ (organization 

structure, information 

and control systems) 

People activation 

(getting commitment) 

Table 1. Model of the intellectual & social process in strategic business planning (Horovitz, 1984)  

 

The intellectual process deals with the decision-making in formulating a strategy, the needed organizational ar-

rangements and the definition of the long-term orientation. Whereas the social process deals with the aspects 

needed to achieve the strategy by managing the human resources and interactions. The ‗strategic decisions‘ are 

the determining decisions an organization takes in formulating their strategy, followed by the ‗Fitted Manage-

ment Design‘ in which the strategy is implemented in the organization via organizational arrangements that best 

suit the chosen orientation. The ‗strategic planning‘ deals with the considerations of which profiles and abilities 

of people are needed and/or available to execute the strategy under formulation, whereas the ‗people activation‘ 

deals with the people management to be able to implement the chosen strategy. 

 

This model for strategic business planning shows that an organization‘s strategy formulation and implementation 

could be analyzed with these two distinct processes. However, within each process in this model there has not 

been made a distinction between the business side and IT side and their interrelationship within the organization. 

So this model created by Horovitz (1984) created a methodology to aid in a firm‘s strategic business planning, 

but is not able to distinguish between or map the business and IT sides and their interrelationships within an or-

ganization, yet Reich and Benbasat (1996) created a model of linkage occurring in an organization to model the 

distinction and interrelationship between the business side and the IT side of an organization. This framework is 

discussed in the next section.  
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2.2  Explicating the linkage between business and IT 

 
To model the distinction and interrelationship between the business side and the IT side of an organization Reich 

and Benbasat (1996) created a model of linkage occurring in an organization. Linkage is the effect, caused by 

organizational processes, that between parts of an organization ―coordination […] can be achieved in three di-

mensions: content, timing, and personnel‖ (Mendelow & Lederer, 1989). The timing and personnel are parts of 

the organizational process and thereby causes of the effect of linkage: the coordination in content. Linkage is 

also often called alignment and in this research the focus lies on the alignment between the business and IT parts 

of organizations. 

 

The model by Reich and Benbasat (1996) is depicted below in Table 2 and explained in this section. The distinc-

tion between a social process and an intellectual process, made by Horovitz (1984), has been applied to the 

concept of linkage, resulting in an intellectual dimension, ―in which IT and business objectives are consistent 

and valid‖, and a social dimension, ―in which business and IS executives […] understand and are committed to 

each other's mission, objectives, and plan‖. The potential factors influencing linkage are similar to the topics 

dealt with in the social and intellectual processes created by Horovitz (1984) and discussed in the previous sec-

tion. The potential factors in the intellectual dimension therefore are ―the particular methodologies, techniques, 

and data used‖ (Reich & Benbasat, 1996) for the organization‘s orientation and planning, whereas in the social 

dimension they are ―the choice of actors, their degree of involvement, and the methods of communication‖ 

(Reich & Benbasat, 1996) used within the organization to achieve the strategic business plans. 

 

This framework depicts an observable Business IT Alignment concept and, with the distinction between influen-

cing factors and the effect over two dimensions, it also enables an analysis of the alignment. In cases where there 

is a lack of understanding between business and IT executives despite a perfect alignment on paper, this then can 

be labeled as a low level of the social dimension and the potential causes can be found in block III of Table 2. If 

there is a lack of internal consistency and external validity in (a part of) the block of IT and business mission, 

objectives and plans, this indicates a low level of the intellectual dimension and the potential causes can be found 

in block I of Table 2. This thus opens the road to measuring alignment, but in the next two sections I will present 

two other frameworks of the Business IT Alignment concept that have been developed and provide a more clear 

measurement. 

 

Dimension 

of Linkage 

Potential FACTORS influencing 

Linkage (Causes) 

LINKAGE 

(Effect) 

Intellectual 

Dimension 

I The methodologies for formulation of IT 

and business mission, objectives and 

plans, and the comprehensiveness of the 

planning activities 

II The degree to which the set of IT and 

business mission, objectives, and plans 

are internally consistent and externally 

valid 

Social 

Dimension 

III Choice of actors, timing, decision 

making, and communication used in the 

formulation of mission, objectives, and 

plans for IT and the business 

IV The levels of understanding to the 

business and IT mission, objectives, and 

plans by IS and business executives 

Table 2. Model of linkage in social & intellectual dimension (Reich&Benbasat, 1996)  
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2.3 Four inter-linked dimensions, twelve components of 
Strategic Alignment 

 

The model presented by Reich and Benbasat (1996) and discussed in section 2.2 consists only of two dimensions 

and combines the business and IT organizations directly into a linkage. One could however separate these two 

parts of the organizations and explicate the linkage more, resulting in four dimensions. Henderson & Venkatra-

man (1999) also researched Business IT Alignment and created such an explicit separation between the business 

side and IT side in their model of this concept, as can be seen in Figure 2. They also divided their model into, 

what they call, an external positioning and an internal arrangement, creating an explicit Business IT Alignment 

model consisting of four dimensions. This ‗external positioning‘ deals with the positioning of the organization in 

the external domain, the choice of strategy to be successful in the market the organization operates in. The ‗in-

ternal arrangement‘ deals with how the infrastructure within the organization needs to be configured and 

managed. In between these four dimensions are arrows depicting the linkages (possibly via automation) between 

the business and IT parts of the organization. The term ‗strategic fit‘ deals with the link between the external and 

internal components and the ‗functional integration‘ deals with the link between the business and IT sides of the 

organization. The use of three sets of components within each block is analogous to research by Chandler 

(1962).  

 

ORGANIZATIONAL 

INFRASTRAUCTURE

AND PROCESSES

IS INFRASTRUCTURE AND 

PROCESSES

IT STRATEGYBUSINESS STRATEGY

ADMINISTRATIVE
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BUSINESS
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SYSTEMIC
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FUNCTIONAL INTEGRATION
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Figure 2. Model of Four Dimensions containing 12-Components (Henderson&Venkatraman, 1999) 

 

This explication of the Business IT Alignment concept resulted in the framework consisting of four linked di-

mensions and containing twelve alignment components. The component ‗scope‘ deals with the choices to 

support the current or new strategy with respect to product-market-offerings or specific information technolo-

gies, for respectively the business or IT side of the organization. The ‗competencies‘ are those attributes that 

contribute positively to the support or creation of the strategy of both business and IT. ‗Governance‘ involves the 

choice how to obtain the needed competencies for both the business and IT side, for instance make-versus-by-

decisions and joint-venture-decisions. The components ‗infrastructure‘ and ‗architecture‘ deal with respectively 

the administrative structure (i.e. roles, responsibilities, and authority) and the technical infrastructure (i.e. portfo-

lio of applications, data architecture). ‗Processes‘ are the choices that design the work processes needed for the 

operations to execute the respective strategies.  
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The last component ‗skills‘ involves the choices related to the acquisition, training and capabilities of individuals 

required to manage and execute the organization‘s strategy. A more elaborate description of these components is 

provided in Table 3 (Luftman, 2000).  

 

I. BUSINESS STRATEGY 

1. Business Scope – Includes the markets, products, services, groups of 

customers/clients, and locations where an enterprise competes as well as the competitors 

and potential competitors that affect the business environment. 

2. Distinctive Competencies – The critical success factors and core competencies that 

provide a firm with a potential competitive edge. This includes brand, research, 

manufacturing and product development, cost and pricing structure, and sales and 

distribution channels. 

3. Business Governance – How companies set the relationship between management, 

stockholders, and the board of directors. Also included are how the company is affected 

by government regulations, and how the firm manages its relationships and alliances with 

strategic partners. 

II. ORGANIZATION INFRASTRUCTURE & PROCESSES 

4. Administrative Structure – The way the firm organizes its businesses. Examples 

include central, decentral, matrix, horizontal, vertical, geographic, federal, and functional. 

5. Processes - How the firm‘s business activities (the work performed by employees) 

operate or flow. Major issues include value added activities and process improvement. 

6. Skills – H/R considerations such as how to hire/fire, motivate, train/educate, and 

culture. 

III. IT STRATEGY 

7. Technology Scope - The important information applications and technologies. 

8. Systemic Competencies - Those capabilities (e.g., access to information that is 

important to the creation/achievement of a company‘s strategies) that distinguishes the IT 

services. 

9. IT Governance - How the authority for resources, risk, conflict resolution, and 

responsibility for IT is shared among business partners, IT management, and service 

providers. Project selection and prioritization issues are included here. 

IV. IT INFRASTRUCTURE AND PROCESSES 

10. Architecture -The technology priorities, policies, and choices that allow applications, 

software, networks, hardware, and data management to be integrated into a cohesive 

platform. 

11. Processes - Those practices and activities carried out to develop and maintain 

applications and manage IT infrastructure. 

12. Skills – IT human resource considerations such as how to hire/fire, motivate, 

train/educate, and culture. 

Table 3. Twelve Components of Alignment (Luftman, 2000) 

 

These twelve components and the indication of their linkages as depicted in the model in Figure 2 make the 

alignment between business and IT observable and analyzable in terms of the level of presence of alignment be-

tween these components and dimensions. Determining the level of presence needs to take place in multi-

disciplinary meetings in which consensus between business and IT representatives needs to be reached on this 

level of Business IT Alignment, both per component as in a whole (Luftman, 2000). 
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2.4 Six Alignment Criteria 

 

The twelve components in the previous section are elaborately described, yet other research by Luftman (2000) 

revealed that in business life (more than 15 different industries have been studied) the level of Business IT 

Alignment in an organization can be indicated by six important measurable criteria. These six criteria are de-

noted in Table 4 and they are used by Luftman (2003) and Plazaola e.a. (2006) to create an answering format 

enabling measurement and improvement of the Business IT Alignment within an organization. Table 4 shows in 

the left column the six criteria of Business IT Alignment and describes, in the right column, per criteria the 

meaning with respect to the abilities organizations need in order to have a high level of Business IT Alignment. 

 

Criteria The ability to… 

Communications Use a common and clear language between Business and IT organizations 

Competency/Value 

Measurements 
The measurements of the contribution of the IT organization to the business strategy 

Governance 
The degree to which the authority making IT decisions is defined and shared among 

management 

Partnership 
The relationship between the business and IT organization and how each perceives 

the other‘s contribution 

Technology (Scope & 

Architecture) 

Systematically determine the impact of the new IT investments on existing business 

processes 

Skills Minimize the impact of changes that come with new IT 

Table 4. Six criteria of Business IT Alignment (Luftman, 2000) 

 
Per criteria a number of measurable attributes is determined by research of Luftman (2000), as depicted in Table 

6, resulting in 38 measurable attributes of Business IT Alignment summed up in the right column.  

 

For each of these 38 attributes up to five short answer-like descriptions are formulated by both Luftman (2003) 

and a little more elaborate by Plazaola e.a. (2006). An example is shown in Table 5 and a complete overview of 

both sets of descriptions can be found in Appendix A. These descriptions indicate the different levels of presence 

of each attribute and by that indicate the maturity level of Business IT Alignment present for each specific 

attribute. In any organization it is possible that some parts or aspects are further developed towards the best 

Business IT Alignment possible than others and these measurable descriptions, spread out over the 38 attributes, 

enable a clear measurement of these nuances. Averaging the found levels for the attributes within each criteria 

leads to an average maturity level per criteria and then deciding a maturity level for the six criteria as a whole, 

the average from the six criteria-scores (Plazaola e.a., 2006), presents the current maturity level of Business IT 

Alignment in the organization under investigation (Luftman, 2003).  

 

Criteria: Attribute: Descriptions (per maturity level): 

Level 1 Level 2 Level 3 Level 4 Level 5 

Skills 
Change 

Readiness 

Tend to 

resist 

change 

Change readi-

ness programs 

emerging 

Programs in 

place at func-

tional level 

Programs in 

place at corpo-

rate level 

Also proactive 

and anticipate 

change 

Table 5. Example of descriptions for maturity levels of each attribute of the alignment criteria (Luftman, 2003) 
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Alignment Criteria: # Attributes: 

Communications 

1 Understanding of business by IT 

2 Understanding of IT by business 

3 Organizational learning 

4 Style and ease of access 

5 Leveraging intellectual assets 

6 IT–business liaison staff 

Competency/Value Measurements 

7 IT metrics 

8 Business metrics 

9 Link between IT and business metrics 

10 Service level agreements 

11 Benchmarking 

12 Formally assess IT investments 

13 Continuous improvement practices 

Governance 

14 Formal business strategy planning 

15 Formal IT strategy planning 

16 Organizational structure 

17 Reporting relationships 

18 How IT is budgeted 

19 Rationale for IT spending 

20 Senior-level IT steering committee 

21 How projects are prioritized 

Partnership 

22 Business perception of IT 

23 IT‘s role in strategic business planning 

24 Shared risks and rewards 

25 Managing the IT–business relationship 

26 Relationship/trust style 

27 Business sponsors/champions 

Technology (Scope & Architecture) 

28 Primary systems 

29 Standards 

30 Architectural integration 

31 How IT infrastructure is perceived 

Skills 

32 Innovative, entrepreneurial environment 

33 Key IT HR decisions made by: 

34 Change readiness 

35 Career crossover opportunities 

36 Cross-functional training and job rotation 

37 Social interaction 

38 Attract and retain top talent 

Table 6. Business IT Alignment criteria and measurable attributes (Luftman, 2000) 
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2.5 Conclusion on suitable framework 

The most important aspect of the theoretical framework is the measurability of the occurring Business IT Align-

ment in the organizations. The presence of Business IT Alignment and the power of this presence is to be 

measured without bias. 

 

Once the current status of Business IT Alignment is measured any organization wants to improve this and it is 

interesting to see what improvement advice each of the frameworks supplies to the organizations. This im-

provement advice can be considered the second most important aspect of the theoretical framework. 

 

Some theoretical frameworks originate from practice whereas others are conceived from theory. Usability of a 

framework is dependent on its level of abstraction when deployed in a practical field; therefore the origin is an 

aspect in which a framework derived from practice is advantageous. 

 

Although related the aspect of what is to be scrutinized is a separate aspect of importance, since it is preferable to 

use well-defined items to be measured. Similarly the degree of presence of Business IT Alignment is preferable 

well-defined so a measurement only corresponds to one possible outcome with respect to the degree of presence. 

 

Table 7 presents the four discussed frameworks, displayed in the second to fifth column from the left, and de-

picts the properties of each framework with respect to the aspects stated in the first column: measurability, 

improvements, origin, what is to be scrutinized and how the presence of Business IT Alignment is indicated. 

 

Table 7. Overview of Frameworks  

 
  

Framework: 
Strategic Busi-

ness Planning 
Two Dimensions 

Four Dimensions / Twelve 

Components 

Six Alignment 

Criteria 

Researcher(s): Horovitz, 1984 
Reich&Benbasat, 

1996 

Henderson&Venkatraman 1999; 

Luftman, 1996 

Luftman, 2000 

Plazaola, 2006 

Measurability: 

Lacking, since 

alignment is em-

bedded 

Interviewing execu-

tives, self-reports by 

executives (if admi-

nistered properly) 

Determine weak relationships 

within triangles of three neigh-

boring dimensions out of four 

dimensions 

So-called maturi-

ty level 1 – 5 per 

attribute & crite-

ria, each level is 

situationally de-

scribed 

Indication of possi-

ble improvements: 

Improve every-

thing as much as 

possible 

Improve the weakest 

block 

Improve each component to func-

tion better and dissolve the weak 

relationship 

Next level is sug-

gested to improve 

to 

Derived from theory 

and/or practice: 

Theory, practice 

unconfirmed 

Theory, practice un-

confirmed 
Theory and used in practice Practice 

What is to be scruti-

nized: 

Management 

actions with em-

bedded 

alignment 

Presence and func-

tioning of causes and 

the resulting effects 

on the linkage be-

tween Business and 

IT 

12 alignment components across 

4 dimensions 

38 attributes 

across 6 align-

ment criteria 

Indication of the 

(degree of) presence 

of Business IT 

Alignment: 

Presence can be 

assumed if stra-

tegic business 

planning is func-

tioning well 

Low, moderate high 

scales provided 

Presence is judged per compo-

nent within a triangle 

Presence is de-

scribed per level 

per attribute, 

ranked 1 – 5 per 

attribute & crite-

ria & overall 
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The framework of ‗Strategic Business Planning‘ tries to measure the level of Business IT Alignment as an em-

bedded aspect of the intellectual and social process in the strategic business planning, meaning that if the four 

blocks as depicted in Table 1 are taken into account in the strategy formulation and implementation one can only 

assume a presence of alignment between Business and IT in the organization. Direct measurability however is 

lacking and also the indication of the degree of presence of Business IT Alignment is only an assumption. Im-

provements are not specifically dealt with in the model by Horovitz (1984) but one can improve as much as 

possible in taking the four blocks, as depicted in Table 1, into account in the strategy formulation and implemen-

tation. This research cannot confirm the use of this model in practice and one needs to scrutinize management 

actions that might carry alignment aspects embedded in them. This analysis of the framework by Horovitz 

(1984) indicates that it lacks the measurability and well-defined measurement items and level of presence needed 

in this research, making it not suitable as the theoretical framework. 

 

The ‗Two Dimensions‘-framework of Reich and Benbasat (1996) measures the linkage between Business and IT 

by using interviews with executives and self-reports by executives. Although an interview offers the possibility 

to gain a complete view of the matter at hand it is also time-consuming and is thereby, since this graduation 

project is time-restricted, a limiting factor. Improving means improving a set of aspects in the weakest of the 

four numbered blocks in Table 2 of which it is unclear which aspects need (the most) improvement. This frame-

work does scrutinize the causes and effects linkage in the two dimensions has and indicates three possible levels. 

Yet the time-consuming measurement method and broadly defined improvement option mean that the frame-

work by Reich and Benbasat (1996) is not suitable as the theoretical framework in this research. 

 

The next framework scrutinizes twelve well-defined components, stated in Table 3, to determine the presence of 

weaker alignment levels between the four dimensions, depicted in Figure 2, in which these 12 components are 

located after which the components associated with these weaker levels need to be improved. This ‗Four Dimen-

sions, Twelve Components‘-framework, described and used in theory and practice by Henderson and 

Venkatraman (1999) and Luftman (1996), thereby meets the demands of assessing the Business IT Alignment, 

however there is still one framework to asses. 

 

The final framework, presented in the previous section, uses six alignment criteria, discovered in practice, to as-

sess the maturity level of Business IT Alignment in an organization, as presented in Table 4. Furthermore, 

Luftman (2003) provided 38 attributes of these six criteria, as presented in Table 6, all of which come with five 

options, as shown in Table 5, to match one of these five with the current situation in an organization and by 

doing so indicating which maturity level of alignment that specific attribute holds. The measurability of the five 

levels is clearly defined by these five options per attribute as well as the improvement possibility, being the next 

option available. Plazaola e.a. (2006) elaborated the options even further, making them even more well-defined. 

These considerations make this ‗Six Criteria‘-framework the best suitable for this research 

 

Derived from this chosen framework is the corresponding research method, which will be explicated in the next 

chapter. 

 

 

 



 

 
13 

 

3 Empirical Design 

3.1 Research Questions & Hypotheses 

 

This research strives to solve several research questions. The primary research question (RQ1) is: 

 

 
 
The field of specialized medical care as well as the chosen framework offer nevertheless room for more ques-

tions and hypotheses to be asked and answered in this research.  

 

The diversity in the field of specialized medical care gives rise to a secondary research question (RQ1.1): 

 

 
 
This research targets the types of organizations shown in Table 8. There are five sectors to be distinguished in 

the left column: eight academic teaching hospital centers, eighty-three general district or city hospitals, one hun-

dred and five independent treatment centers, forty-three specialist centers such as rehabilitation centers and radio 

therapeutic centers and seventy-two private clinics. In total there are 311 organizations in the dataset of this re-

search, based on addresses from both the Dutch Union of Hospitals (NVZ, 2009) and the Dutch Healthcare 

Inspection (IGZ, 2009). 

 

Sector # Organizations 

Academic Teaching Hospital Centers 8 

General District / City Hospitals 83 

Independent Treatment Centers 105 

Specialist Center 43 

Private Clinic 72 

Total 311 

Table 8. Overview of the types and numbers of specialized medical care organizations in the dataset 

 

Furthermore the different types of organizations make it assumable that not all of the six alignment criteria, as 

mentioned by Luftman (2000) and discussed in the previous part of this thesis, score equally amongst and within 

the groups of different types of specialized medical care organizations. It is interesting to detect the one, or more, 

alignment criteria that significantly deviates from the overall benchmark maturity level of Business IT Align-

ment in the field of specialized medical care, since this indicates which criteria are generally lagging and in need 

of improvement. Similar considerations can be reflected upon these groups of different types of medical organi-

zations, determining similarities or differences in lagging criteria. In order to be able to judge these 

considerations, the following hypotheses will be statistically tested via the answers provided by the different res-

pondents, since these answers will provide a maturity level for each of the six alignment criteria.  

  

What are the benchmark maturity levels of Business IT Alignment amongst the dif-

ferent types of organizations, as presented in Table 8. (RQ1.1) 

Determining the benchmark maturity level of Business IT Alignment within the field 

of specialized medical care in the Netherlands (RQ1) 
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Also an interview is conducted to further investigate any significant differences between the different medical 

organizations in their alignment level. This has provided some background knowledge on deviant levels from the 

general benchmark, which gives a possibility of answering an additional secondary research question (RQ1.2). 

 

 
 
Although the main focus of this research lies on the overall benchmark (RQ1), secondarily the differences be-

tween the types of specialized medical care organizations are analyzed via the proposed secondary research 

question (RQ1.1) and hypotheses (H1, H2). Answering the final secondary research question (RQ1.2) visualizes 

some circumstances that contributed to the differences in the maturity levels detected. 

 

 

 

  

What circumstances could have caused the differences in the detected levels of the 

fore-mentioned six alignment criteria in individual medical organizations, relative to 

the overall benchmark (RQ1) or relative to the benchmark within their type of organ-

ization (RQ1.1)? (RQ1.2) 

Hypothesis 2: 

H0: All six fore-mentioned alignment criteria score equally with respect to the benchmark maturity 

levels of Business IT Alignment amongst the different groups of medical organizations (RQ1.1), as 

mentioned in Table 8, in the field of specialized medical care in the Netherlands. 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the benchmark ma-

turity levels of Business IT Alignment amongst the different groups of medical organizations 

(RQ1.1), as mentioned in Table 8, in the field of specialized medical care in the Netherlands. 

Hypothesis 1: 

H0: All six fore-mentioned alignment criteria score equally with respect to the overall benchmark 

maturity level of Business IT Alignment (RQ1) in the field of specialized medical care in the Nether-

lands. 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the overall bench-

mark maturity level of Business IT Alignment (RQ1) in the field of specialized medical care in the 

Netherlands. 
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3.2 Measurement method 

 

As discussed in section 2.4 the chosen framework presents 38 measurable attributes. The measurement of these 

attributes is facilitated by a list of up to five possible options per attribute, thereby resulting in a complete ans-

wering format of all 38 attributes distributed across the six alignment criteria (Table 4). An example of these 

answers for one of these attributes is depicted in Table 5 and a full overview of both the format of Luftman 

(2003) and the more elaborate format of Plazaola e.a. (2006, 2007) can be found in Appendix A.  

 

These statements provide a clear distinction in comparison to a regular 5-point Likert-scale ranging from e.g. 

very bad to very good. Although they require more effort in reading and understanding, the distinction between 

the answering possibilities diminishes the ‗halo effect‘, a bias occurring ―by carrying over a generalized impres-

sion of the subject from one rating to another‖ (Cooper&Schindler, 2003), making this a beneficial approach for 

this research. 

 

Conducting (in-depth) interviews and/or issuing surveys/questionnaires are two appropriate research methods to 

gather these answers from the organizations in the dataset. Interviews cost a considerable amount of time both in 

having the interview, traveling towards the location of the interview as well as in analyzing (coding the answers 

to the five possible options per attribute), yet a questionnaire/survey is always subject to the mercy of response 

rates but enables faster, sometimes electronic, analysis. Since this graduation project is time-restricted the option 

of issuing a questionnaire/survey is considered favorable. 

 

3.3 Development and use of the measurement tool 

 

In order to answer the research questions presented in the first section of this part of the thesis, the measurement 

method as proposed by Plazoala e.a (2006, 2007) has been shaped into a questionnaire of 38 core questions of 

which an example can be found in Figure 3. In Figure 3 the question number ‗55‘ is somewhat misleading since 

this number also takes into account the questions in the Dutch version, the remark-boxes after each section and 

the questions concerning respondent‘s name, position within the organization and so on. The title of the question 

is from the format created by Plazaola e.a. (2006) for the attribute ‗Organizational learning‘ as stated in Table 6. 

Shown in Figure 3 are the five possible options for describing the situation of the attribute and a sixth special 

option: ‗unknown‘, in case a respondent has no knowledge of this aspect in his/her organization. The complete 

questionnaire consisting of both a Dutch and English section is included in Appendix B. 

 

Although the English version of this questionnaire is directly derived from the statements provided by Plazaola 

e.a. (2006/2007) some minor changes in spelling and grammar are made and it is translated in a Dutch version. 

This translation is validated in theory and practice. Prof. dr. R.J. Kusters and A.K. Hutzschenreuter MSc, both 

scientists at the Eindhoven University of Technology, analyzed the questionnaire and advised some changes to 

increase the unambiguousness. Furthermore an interview is held with the IT-responsible of a district/city hospital 

and any wording that could be misunderstood was adjusted based on these advices.  

 

After this validation and field-testing this questionnaire is provided to business and IT responsibles of the se-

lected organizations in the Dutch field of specialized medical care. Since this research is time-constraint rather 

than to conduct interviews it is provided to them electronically via general and specifically addressed e-mails. 

An example of such an e-mail is included, although made anonymous, in Appendix C.  
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   55.     
 

Quality of the Organizational Learning  

   

   

 
Use of Casual Conversation and Meetings 

 
Use of Newsletters, Reports, Group e-mail 

 
Use of Training, Departmental Meetings 

 
Use of Formal Methods Sponsored by Senior Management 

 
Existence of a Learning Monitoring Procedure for effectiveness  

 
Unknown 

 

Figure 3. Example of one of the core questions of the questionnaire 

 
The selection of organizations to be part of the dataset is based on addresses from both the Dutch Union of Hos-

pitals (NVZ, 2009) and the Dutch Healthcare Inspection (IGZ, 2009). All organizations registered within the 

specialized medical care in the Netherlands are asked to participate, as is shown in Table 9. 

 

Sector # Organizations # Contacted 

Academic Teaching Hospital Centers 8 8 

General District / City Hospitals 83 75 

Independent Treatment Centers 105 75 

Specialist Center 43 35 

Private Clinic 72 59 

Total 311 252 

Table 9. Numbers of contacted organizations from the dataset, in total and per sector. 

 

The discrepancy, between the number of organizations in the data of NVZ and IGZ and the number actually con-

tacted, lies, besides bankruptcy and mergers, in the fact that not all organizations disclosed a functioning email 

address for the purpose of this research, despite numerous telephonic requests, and in the fact that not all con-

tacted organizations issued an electronic delivery-receipt.  

 

Organizations failing to respond within 10 to 15 working days received a reminder described as a second request 

to urge them to participate in this research. This reminder is also sent when either a business responsible or an IT 

responsible responded instead of both. Further reminders are not issued in order not to provoke the uncoopera-

tive organizations.  

 

The completed questionnaires are statistically analyzed to distill the results for the research questions in this re-

search. As presented in section 2.5 the presence and extent of this presence of Business IT Alignment is 

expressed in a maturity level of Business IT Alignment. This maturity level will be determined by averaging the 

responses per organization: ―the overall level of a criterion is calculated as an average of all attributes, and 

the overall business and IT alignment level is calculated as an average of the six criteria‖ (Plazaola, 

2006/2007). Since the maturity level of Business IT Alignment is ranked on a scale of 1 to 5, this averaging im-

plies ultimately rounding the final average level to the nearest integer. This would mean that a maturity level of 

2.7 will be treated equal as one of 3.4, both of them being rounded to 3, which diminishes differences between 

organizations and levels of alignment originating from differences in the answering of 38 attributes. To answer 

the research questions and hypotheses in this study both methods, the averaging including and excluding the 

rounding, are used in analyzing the results and this is presented in the next part of this thesis.  
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Also in order to analyze the results the answers of two questions need to be recoded since these two  attributes 

only have three respectively four options spread over the five possible maturity levels of Business IT Alignment 

for that specific attribute. In correspondence to the distribution across the cells in the framework by Luftman 

(2003) and Plazaola e.a. (2006, 2007) these two attributes are recoded as depicted in Table 10. The attribute ‗Or-

ganizational Structure‘ results in a maturity level of 1, 2 or 4 for the three possible answer options in the 

questionnaire, the maturity levels 3 and 5 are considered equal to maturity level 4 and maturity level 4 is the 

mean of these three levels. The attribute ‗Reporting Relationships‘ has four possible answer options and option 1 

results in a maturity level of 1.5 since both maturity level 1 and 2 contain the same option and 1.5 is then the 

mean maturity level to be used in the analyses. 

 

 

Alignment Attribute Option 1 Option 2 Option 3 Option 4 

Organizational structure Level 1 Level 2 Level 4 - 

Reporting relationships Level 1.5 Level 3 Level 4 Level 5 

Table 10. Recoding two alignment attributes 

 
 

Furthermore, based upon the answers to the questionnaires and the possible answers provided in the framework 

by Plazaola e.a. (2006/2007) advice for improvements to the next maturity level of each alignment attribute is 

distributed to the participating medical organizations. An example of such an advice is made anonymous and can 

be found in Appendix D of this thesis. 
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4 Results 

 

This chapter presents the results from this research and starts with a presentation and discussion of the response 

rate, followed by the distribution of responses across business and IT responsibles. Furthermore the methods of 

dealing with missing values and outliers are presented and ultimately the answering of the research questions 

from section 3.1 is presented. 

 

4.1 Response Rates 

 

The initial participation request and the second reminder resulted in an overall response of 22 completed ques-

tionnaires, as shown in Table 11. Per sector the number of respectively all listed organizations, contacted 

organizations and complete responses is depicted and ultimately for each column total amounts are derived. 

 

The number of completed questionnaires represents a response rate of 8.73% with respect to the contacted data-

set, as indicated in the bottom right corner of Table 11. Per sector respectively 12% of the contacted general 

district or city hospitals, 10.67% of the independent treatment centers and 14% of the specialist centers com-

pleted the questionnaire, as shown in the right column of Table 11. In the sectors of academic teaching hospital 

centers and of private clinics no organization completed the questionnaire.  In some cases these latter organiza-

tions indicated that they are very busy and will only participate in obligatory research by one of the Dutch 

governing bodies, others indicated that they found their organization to be too small to answer the questionnaire 

appropriately. Reducing the dataset to only the sectors that returned completed questionnaires yields a response 

rate of 11,89%, depicted in the bottom right corner of Table 11. 

 

Sector # Organizations # Contacted 
# Complete 

Responses 

% Response 

Rate 

Academic Teaching Hospital Centers 8 8 0 0% 

General District / City Hospitals 83 75 9 12% 

Independent Treatment Centers 105 75 8 10.67% 

Specialist Center 43 35 5 14% 

Private Clinic 72 59 0 0% 

Total 311 252 22 8.73%  /  11.89% 

Table 11. Number of complete responses and response rates from contacted organizations per sector 

 

These response rates are considered suitable to gain a level insight in the current status of Business IT Alignment 

in the field of specialized medical care in the Netherlands. Considering that Baruch (1999) found, although pre-

dominantly in North-American studies, a declining response rate over the years and an almost twenty percent 

lower than average response rate in studies involving top management, the current response rate is explainable. 

However, one can question whether a benchmark for the entire field of specialized medical care in the Nether-

lands can be established since two sectors in this field failed to cooperate in this research and the others reach 

response rates of just above 10%, this is discussed in chapter 6. 
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4.2 Distribution of responses 

 

It is shown in Table 11 that 22 completed questionnaires are received and are analyzed. Despite the effort of re-

minding, after one response was received, either the business responsible or IT responsible to also complete the 

questionnaire, in order to obtain a two-sided view on the Business IT Alignment within each organization, ulti-

mately the 22 completed questionnaires are all from unique organizations and filled out by either a business or 

IT responsible. In Table 12 an overview is given of the amount of respectively business, IT or other responsibles 

amongst the respondents that completed the questionnaires. These numbers are, despite the validation of the 

questionnaire, nevertheless considered ambiguous since each respondent needed to indicate by themselves 

whether they needed to be regarded as a business/management responsible or an IT responsible. Coding the res-

pondents based on their function description presents a distribution of 6 Business responsible, 15 IT responsible 

and 1 other, as depicted in the far-right column of Table 12.  

 

Function # of Respondents Recoded # of Respondents 

Business responsible 11 6 

IT responsible 10 15 

Other 1 1 

Total 22 22 
Table 12. Distribution of functions amongst the respondents 

 
A different distribution of responses is the geographical distribution of the responding organizations, which is 

shown in Table 13. In the three columns on the right the numbers and percentages of responses from respectively 

general district/city hospitals, independent treatment centers and specialist centers are distributed over the cor-

responding provinces of the Netherlands as stated in the first column. It is interesting to see that especially for 

the general district/city hospitals and the independent treatment centers responses are from the south/south-west 

of the Netherlands This presents a point of debate for chapter 6: the conclusions and limitations. 

 

Also the distribution of types of organizations within each sector is analyzed but this did not reveal any informa-

tive distributions since all general district / city hospitals have a catchment area wider than their particular city, 

almost all independent treatment center offer a wide variety of treatments similar to their colleagues and the spe-

cialist centers had an almost even distribution between radio therapeutic and rehabilitation centers. It is noted 

that a response from the asthma, audiology and the dialysis centers is lacking.   

 

Province General District / City Hospit-

als 

Independent Treatment Cen-

ters 

Specialist Cen-

ter 

North Brabant 3 / 33.33% 1 / 12.5% 1 / 20% 

Limburg 3 / 33.33% 2 / 25% 0 / 0% 

South Holland 1 / 11.11% 1 / 12.5% 0 / 0% 

North Holland 1 / 11.11% 1 / 12.5% 0 / 0% 

Gelderland 1 / 11.11% 0 / 0% 1 / 20% 

Utrecht 0 / 0% 2 / 25% 1 / 20% 

Overijssel 0 / 0% 0 / 0% 1 /20% 

Friesland 0 / 0% 0 / 0% 1 / 20% 

Groningen 0 / 0% 0 / 0% 0 / 0% 

Drenthe 0 / 0% 0 / 0% 0 / 0% 

Flevoland 0 / 0% 0 / 0% 0 / 0% 

Zeeland 0 / 0% 0 / 0% 0 / 0% 

Multiple Provinces 0 / 0% 1 / 12.5% 0 / 0% 

Total 9 / 100% 8 / 100% 5 / 100% 

Table 13. Geographical distribution of responding organizations, divided in the three responding sectors  
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4.3 Missing values and outliers 

 

For analytical purposes the response ‗unknown‘ is recoded as if it were a missing value and all the missing val-

ues are inventoried. The amount of missing values is depicted in Table 14, showing in the left column only the 

alignment attributes that have a missing value in its responses and in the right column the amount of missing 

values for each of the mentioned alignment attributes. Table 14 indicates that the maximum amount of missing 

values for an alignment attribute is 4, in the case of ‗Shared risks and rewards‘ and ‗Cross-functional training 

and job rotation‘, and that from 17 out of the 38 alignment attributes one or more responses are missing. In total 

there are 30 missing values out of 836 data points, which is 3.59% of all data points. Although complete datasets 

are preferable, these missing values do not propose an insurmountable problem since the measurement of the 

maturity level of Business IT Alignment is based on averaging the responses per alignment criteria per organiza-

tion. 

 

Alignment Attribute # Missing Values 

Understanding of business by IT 1 

IT metrics 3 

Business metrics 1 

Link between IT and business metrics 1 

Service level agreements 1 

Continuous improvement practices 1 

Reporting relationships 3 

How projects are prioritized 1 

Shared risks and rewards 4 

Standards 1 

Architectural integration 1 

How IT infrastructure is perceived 1 

Change readiness 1 

Career crossover opportunities 2 

Cross-functional training and job rotation 4 

Social interaction 1 

Attract and retain top talent 3 

Total 30 (3.59% of all data points) 

Table 14. Alignment attributes containing missing values 

 
A similar doubtful phenomenon are the outliers in the responses organizations have given, these represent dis-

tinct differences between the responses of different organizations within one sector. However these responses are 

given by the organization and do represent the situation as perceived by the respondent, so as Montgomery and 

Runger (2003) also indicate they are not discarded since they could ―provide important information about un-

usual circumstances of interest‖. To present a complete picture of the matter at hand the outliers and extreme 

outliers (Montgomery & Runger, 2003) are identified in an exemplar box plot in Figure 4 and a complete over-

view can be found in Appendix E. In Figure 4 there are six outliers detected, depicted by the numbered circles 

(corresponding to the number of the respondent in the dataset). 
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Figure 4. Box plot of responses of district/city hospitals to attributes of the ‘Competency / Value Measurements’-criteria 

4.4 Answers to the research questions 

The completed questionnaires enable the answering of the questions and hypotheses posed in section 3.1. An 

analysis of the responses is made as discussed in section 3.3, resulting in an indication of the maturity level of 

Business IT Alignment of the participating organizations. The five possible maturity levels of Business IT 

Alignment are further described in Table 15.   

 

Maturity 

Level 
Level 1 Level 2 Level 3 Level 4 Level 5 

Description 

of the matur-

ity level of 

Business IT 

Alignment 

Initial/ad hoc 

process: This is 

the lowest level 

of maturity; man-

agement practices 

and strategic IT 

choices to facili-

tate alignment do 

not exist or are ad 

hoc in nature. 

Committed 

process: Man-

agement 

practices and 

strategic IT 

choices to facili-

tate alignment 

exist at a low 

level in the or-

ganization. 

Established fo-

cused process: 

Management 

practices and 

strategic IT 

choices to facili-

tate alignment 

exist at a mod-

erate level in the 

organization. 

Improved/managed 

process: Management 

practices and strategic 

IT choices to facilitate 

alignment exist at a 

strong level in the or-

ganization. 

Optimized 

process: Man-

agement practices 

and strategic IT 

choices to facili-

tate alignment are 

fully integrated 

and coadaptive 

between the busi-

ness and IT 

function. 

Table 15. Description of the five maturity levels of Business IT Alignment 

 

Research question 1 is the main focus of this research: determining the benchmark maturity level of Business IT 

Alignment within the field of specialized medical care in the Netherlands. Although neither the academic teach-

ing hospital centers nor the private clinics did return any questionnaires, as displayed in Table 11, a general 

benchmark of the three remaining sectors is calculated. 

 
The general benchmark of the maturity level of Business IT Alignment is averaged at a value of 2.89, as can be 

seen from Table 16: the total mean derived from the three sector means. The value of 2.89 can be rounded and 

interpreted as a maturity level 3, indicating the presence of an established focused process: management practic-
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es and strategic IT choices to facilitate alignment exist at a moderate level in the organization, as described in 

Table 15. With this benchmark of the maturity level set at 3 the first research question (RQ1) is answered.  

 

Maturity levels of Business IT Alignment 

in the field of specialized medical care in the Netherlands 

Sector Mean Number of organizations 

General District / City Hospital 2.71 9 

Independent Treatment center 2.96 8 

Specialist Center 3.08 5 

Total / General Benchmark 2.89 22 

Table 16. Benchmark of the maturity level (mean) of Business IT Alignment in general (total) and per sector.  

 

 
 
The secondary research question 1.1 is: what are the benchmark maturity levels of Business IT Alignment 

amongst the different types of organizations, as presented in Table 8? Since not all five sectors responded only a 

benchmark for each of the three responding sectors is established and depicted in Table 16. Indicating an average 

maturity level of Business IT Alignment of 2.71 in the sector of general district/city hospitals, 2.96 in the sector 

of independent treatment centers and 3.08 in the sector of specialist centers. Rounded this means an maturity 

level of Business IT Alignment for all three sectors of 3, indicating the presence of an established focused 

process: management practices and strategic IT choices to facilitate alignment exist at a moderate level in the 

organization, as described in Table 15.  

 

 
 

 
 

RQ1.1: What are the benchmark maturity levels of Business IT Alignment amongst 

the different types of organizations, as presented in Table 8? 

The benchmark maturity levels are: 

Academic Teaching Hospital Centers:  non-respondent 

General District / City Hospitals:   2.71, maturity level 3 of Business IT Alignment 

Independent Treatment Centers:   2.96, maturity level 3 of Business IT Alignment 

Specialist Centers:     3.08, maturity level 3 of Business IT Alignment 

Private Clinics:     non-respondent 

RQ1: Determining the benchmark maturity level of Business IT Alignment within the 

field of specialized medical care in the Netherlands. 

The benchmark maturity level is: 2.89, maturity level 3 of Business IT Alignment. 
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Since the calculated benchmark maturity levels of the three responsive sectors all are rounded to 3 it is interest-

ing to analyze whether the non-rounded maturity levels are actually different or equal to one another. This 

analysis is conducted via a so-called T-test, as displayed in Table 17. This table shows the calculated T-value on 

the left, in the middle the degrees of freedom used in the analysis and being the number of variables (in this case 

three sectors) minus one and on the right the most important aspect the significance (2-tailed since the values can 

lie both above and below the general benchmark maturity level of 2.89). 

 

T-test  

average maturity levels of the three sectors ( 2.71, 2.96, 3.08) versus the general benchmark (2.89) 

T-value Degrees of Freedom Significance (2-tailed) 

0.24 2 0.83 

Table 17. Test of equality between the average maturity levels of Business IT Alignment of the three sectors  

 

When the significance-value is smaller than 0.05 it can be assumed with 95% certainty that the differences be-

tween the measured values and the benchmark are significant, yet, as shown in Table 17, the significance-value 

is 0.830 and thereby indicating that no significant differences between the maturity level of the three sectors and 

the general benchmark can be assumed. This can also be graphically displayed in a box plot as depicted in Figure 

5, in which the horizontal line indicates the general benchmark of the maturity level of Business IT Alignment. 

 

 
Figure 5. Box plot indicating the distribution of the maturity level of Business IT Alignment per sector. 
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Although the rounded benchmark values are equal, as presented previously, and Table 17 indicates that there are 

no significant differences to be assumed, since the ‗significance‘-value is larger than 0.05, this does not indicate 

that the two hypotheses concerning differences amongst the six alignment criteria and sectors are also accepted. 

Both hypotheses are statistically tested with similar T-tests as used to test for any differences in the average ma-

turity levels of Business IT Alignment between the sectors.  

 

 
 

The T-test for hypothesis 1 tested all six alignment criteria for significant differences in comparison to the gener-

al benchmark maturity level of 2.89. Table 18 shows the alignment criteria and its averaged maturity level on the 

left, followed by the calculated T-value, then the degrees of freedom used in the analysis and being the number 

of variables (in this case 22 respondents) minus one and on the right the most important aspect the significance 

(2-tailed since the values can lie both above and below the general benchmark maturity level of 2.89). As shown 

in Table 18 the alignment criteria ‗Competency / Value Measurements‘ and ‗Partnership‘ differ significantly 

from the overall benchmark, indicated by the ‗smaller than 0.05‘-value in the ‗significance‘-column. This leads 

to the rejection of the null-hypothesis and the acceptance of the secondary hypothesis stating that: all six fore-

mentioned alignment criteria score not equally with respect to the overall benchmark maturity level of Business 

IT Alignment in the field of specialized medical care. 

 

T-test  

average maturity levels of the six alignment criteria versus the general benchmark (2.89) 

Alignment Criteria Average Maturity 

Level 

T-

value 

Degrees of Free-

dom 

Significance (2-

tailed) 

Communications 3.06 1.61 21 0.12 

Competency / Value Measure-

ments 
2.31 -3.98 21 0.00 

Governance 2.93 0.29 21 0.78 

Partnership 3.26 2.30 21 0.03 

Technology (Scope & Architec-

ture) 
3.07 1.27 21 0.22 

Skills 2.68 -1.32 21 0.20 

Table 18. Test of differences between the maturity level of Business IT Alignment of each criteria with the general benchmark 

 

 

Hypothesis 1: 

H0: rejected. 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the overall bench-

mark maturity level of Business IT Alignment (RQ1) in the field of specialized medical care in the 

Netherlands. 

Hypothesis 1: 

H0: All six fore-mentioned alignment criteria score equally with respect to the overall benchmark 

maturity level of Business IT Alignment (RQ1) in the field of specialized medical care in the Nether-

lands. 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the overall bench-

mark maturity level of Business IT Alignment (RQ1) in the field of specialized medical care in the 

Netherlands. 
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The differences in distribution, amongst the alignment criteria with respect to the general benchmark maturity 

level, are also depicted in a box plot in Figure 6. Plotted are the ranges of responses from the six alignment crite-

ria and the horizontal line indicates the general benchmark maturity level of 2.89. 

 

 
Figure 6. Box plot indicating the distribution of the maturity level of Business IT Alignment per alignment criteria 

 
Based on the rounded maturity levels, the null-hypothesis of hypothesis 1 is also rejected, but because of only a 

difference between the alignment criteria ‗Competency / Value Measurements‘ and the general benchmark, as 

indicated in Figure 7. The significant difference with respect to the criteria ‗Partnership‘ is not detected in the 

rounded maturity levels. 

 

 

 
Figure 7. General maturity level of Business IT Alignment per alignment criteria 
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A similar statistical T-test is conducted for hypothesis 2, only tri-fold since there are three sector benchmarks to 

test the six criteria in each sector against. On the next page, Table 19 shows, in a similar lay-out as Table 18, the 

test-results for the sector of general district/city hospitals, indicating no significant differences. Table 20 displays 

the results of the T-test for the sector of independent treatment centers and also this test reveals no differences. 

The results of the third test, for the sector of specialist centers, is depicted in Table 21 and show a significant 

difference between the sector benchmark and the alignment criterion ‗Competency / Value Measurements‘.  Al-

though only one alignment criterion differs significantly in only one sector and although two of the possible five 

sectors did not participate, this is discussed in chapter 6, this leads to the rejection of the null-hypothesis of hypo-

thesis 2 and the acceptance of the alternative hypothesis: all six fore-mentioned alignment criteria score not 

equally with respect to the benchmark maturity levels of Business IT Alignment amongst the different groups of 

medical organizations (RQ1.1), as mentioned in Table 8, in the field of specialized medical care in the Nether-

lands. 

 

 
 

 

T-test  

average maturity levels of the six alignment criteria versus the benchmark for General District / City Hospitals 

(2.71) 

Alignment Criteria Average Maturity 

Level 

T-

value 

Degrees of Free-

dom 

Significance (2-

tailed) 

Communications 2.89 1.01 8 0.18 

Competency / Value Measure-

ments 
2.12 -3.23 8 -0.59 

Governance 2.98 1.20 8 0.27 

Partnership 2.94 1.22 8 0.23 

Technology (Scope & Architec-

ture) 
2.93 0.87 8 0.22 

Skills 2.40 -2.19 8 -0.31 

Table 19. Test of differences between the maturity level of Business IT Alignment of each alignment criteria with the benchmark for gen-

eral district / city hospitals 

 

Hypothesis 2: 

H0: rejected 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the benchmark ma-

turity levels of Business IT Alignment amongst the different groups of medical organizations 

(RQ1.1), as mentioned in Table 8, in the field of specialized medical care in the Netherlands. 

Hypothesis 2: 

H0: All six fore-mentioned alignment criteria score equally with respect to the benchmark maturity 

levels of Business IT Alignment amongst the different groups of medical organizations (RQ1.1), as 

mentioned in Table 8, in the field of specialized medical care in the Netherlands. 

H1: All six fore-mentioned alignment criteria score NOT equally with respect to the benchmark ma-

turity levels of Business IT Alignment amongst the different groups of medical organizations 

(RQ1.1), as mentioned in Table 8, in the field of specialized medical care in the Netherlands. 
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T-test  

average maturity levels of the six alignment criteria versus the benchmark for Independent Treatment Centers 

(2.96) 

Alignment Criteria Average Maturity 

Level 

T-

value 

Degrees of Free-

dom 

Significance (2-

tailed) 

Communications 3.05 0.48 7 0.65 

Competency / Value Measure-

ments 
2.44 -1.56 7 0.16 

Governance 2.83 -0.46 7 0.66 

Partnership 3.36 1.24 7 0.25 

Technology (Scope & Architec-

ture) 
3.02 0.27 7 0.80 

Skills 3.07 0.30 7 0.77 

Table 20. Test of differences between the maturity level of Business IT Alignment of each alignment criteria with the benchmark for inde-

pendent treatment centers 

 

T-test  

average maturity levels of the six alignment criteria versus the benchmark for Specialist Centers (3.08) 

Alignment Criteria Average Maturity 

Level 

T-

value 

Degrees of Free-

dom 

Significance (2-

tailed) 

Communications 3.40 2.57 4 0.06 

Competency / Value Measure-

ments 
2.44 -3.32 4 0.03 

Governance 3.00 -0.49 4 0.65 

Partnership 3.65 2.05 4 0.11 

Technology (Scope & Architec-

ture) 
3.42 1.30 4 0.26 

Skills 2.55 -2.11 4 0.10 

Table 21. Test of differences between the maturity level of Business IT Alignment of each alignment criteria with the benchmark for spe-

cialist centers 

 

Additional to the T-tests per sector a box plot is shown on the next pages in respectively Figure 9, 10 and 11, 

indicating the distribution of the maturity level per alignment criteria per sector. In each figure the horizontal line 

is depicting the average maturity level in the sector, respectively 2.71, 2.96 and 3.08, and any outliers are de-

picted with a circle or, in cases of extreme outliers, a star. 

 

An analysis of the rounded values of the maturity level of each alignment criteria, as depicted in Figure 8, indi-

cates that the sectors deviate from the sector benchmarks of maturity level 3on the alignment criteria 

‗Competency / Value Measurements‘, ‗Partnership‘ and ‗Skills‘.  

 

 
Figure 8. Maturity levels of Business IT Alignment per alignment criteria per sector 
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Figure 9. Box plot indicating the distribution of the maturity level of Business IT Alignment per alignment criteria in the sector ‘General 

District / City Hospitals’ 

 

 
Figure 10. Box plot indicating the distribution of the maturity level of Business IT Alignment per alignment criteria in the sector ‘Indepen-

dent Treatment Centers’ 
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Figure 11. Box plot indicating the distribution of the maturity level of Business IT Alignment per alignment criteria in the sector ‘Specialist 

Centers’ 

 
Answering the final secondary research question (RQ1.2), repeated below, on the causes for differences in ma-

turity levels is not an easy task since the questionnaire only records responses to pre-determined questions and a 

voluntary additional remarks field.  

 

 
 
It is possible that differences in the sector lead to differences in the maturity levels of the six alignment criteria. 

Table 22 shows the results of a test for such correlation between the sector of an organization and the maturity 

levels of Business IT Alignment of the alignment criteria, indicating that no significant correlation is found. 

 

Variables: Sector Communications 

Competency / 

Value Mea-

surements 

Governance 
Partner-

ship 

Technology 

(Scope & Ar-

chitecture) 

Skills 

Correlation 

with the 

sector 

1 0.33 0.12 -0.04 0.30 0.24 0.12 

Significance 

(2-tailed) 
 0.13 0.59 0.87 0.18 0.29 0.60 

Table 22. Correlations between the medical sector and maturity levels per alignment criteria.  

 

What circumstances could have caused the differences in the detected levels of the 

fore-mentioned six alignment criteria in individual medical organizations, relative to 

the overall benchmark (RQ1) or relative to the benchmark within their type of organ-

ization (RQ1.1)? (RQ1.2) 
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Table 13 presents an overview of the geographical distribution and the lack of organizations from the 

north/north-east of the Netherlands can be of effect to the differences detected. As part of the validation of the 

measurement tool an interview with the IT responsible of a regional/city hospital is held and in this interview 

also some discussions about the causes of certain deviating levels within the 38 alignment attributes are noted. 

The discussions mainly focused on organizational size and the mindset of the employees within the organization, 

with a smaller organization leading to possibly higher alignment maturity levels in for instance ‗communica-

tions‘ or ‗partnership‘. The mindset influences mostly the alignment criteria ‗skills‘, yet also the other criteria are 

affected by it, as argued in the interview. The questionnaire, as included in Appendix B, contains after each se-

ries of questions a box for remarks and some organizations have made use of this space to vent some additional 

information. Relating this to their responses to the 38 questions indicating the maturity level of Business IT 

Alignment leads to believe that an organization‘s size is of effect on ‗partnership‘ and ‗communications‘, fur-

thermore these remarks also indicate the organizational mindset to be of importance. Mindset is an aspect at the 

core of Business IT Alignment, since if the mindset of business and IT insufficiently matches lower Business IT 

Alignment maturity levels are to be expected. Since a statistical analysis is not possible, these remarks are not 

concrete enough to definitely answer the secondary research question (RQ1.2) but can be a start of future re-

search, as will be discussed in section 6.4. 
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5 Framework and research method for practitioners 

 

The introductory part of this thesis, section 1.1, indicates the importance of Business IT Alignment. The field of 

specialized medical care is accustomed with benchmarks yet a benchmark of the maturity level of Business IT 

Alignment is not a direct view on the performance of an organization but on the quality of the relationship be-

tween the business and IT side of an organization that affect the performance. A selection process is discussed in 

chapter 2 to determine a suitable framework to establish such a benchmark and the framework from Luftman 

(2000,2003) and Plazaola e.a. (2006) is selected. This framework consists of six in practice identified criteria 

that contribute to Business IT Alignment, as shown in Figure 12: ‗Communications‘, ‗Competency/Value Mea-

surements‘, ‗Governance‘, ‗Partnership‘, ‗Scope & Architecture‘ and ‗Skills‘ 

 

 

 
Figure 12. Best suitable Business IT Alignment framework (derived from Luftman, 2000) 

 

Each of these six criteria has some attributes that are to be measured in the organization. In total there are 38 

measurable attributes that form the six criteria depicted in Figure 12. Table 23 presents an example of the mea-

surement of each criterion and attribute: per attribute the five possible maturity levels of Business IT Alignment 

are described and one chooses the description that best suits their organization for each of the 38 attributes.  

 

Criteria: Attribute: Descriptions (per maturity level): 

Level 1 Level 2 Level 3 Level 4 Level 5 

Skills 
Change 

Readiness 

Tend to 

resist 

change 

Change readi-

ness programs 

emerging 

Programs in 

place at func-

tional level 

Programs in 

place at corpo-

rate level 

Also proactive 

and anticipate 

change 

Table 23. Example of descriptions for maturity levels of each attribute of the alignment criteria (Luftman, 2003) 
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IT 
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S
kills

Communications

Competency/Value Measurements

Governance

Partnership

Scope and Architecture

Skills

Use a common and clear language between Business and IT organizations

The measurements of the contribution of the IT organization to the business strategy

The degree to which the authority making IT decisions is defined and shared among management

The relationship between the business and IT organization and how each perceives the other’s contribution

Systematically determine the impact of the new IT investments on existing business processes

Minimize the impact of changes that come with new IT

Criteria: The ability to…
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All of the descriptions are presented in Appendix A and Appendix B presents a complete Dutch and English 

questionnaire based on these descriptions and applicable to establish a benchmark for a specific organization. It 

is an open choice to administer this questionnaire via (group) e-mail, a news letter or obtain the answers via in-

terviews, although the latter is most preferable since it offers the opportunity to discuss and reflect upon the 

causes and/or argumentation for a choice of certain level of a certain attribute. It is of importance, in order to get 

a correct view of the maturity level of Business IT Alignment, that the respondents are at least one IT and one 

Business responsible. Higher numbers for both categories are preferable for larger organizations, up to thirty in 

total as suggested by Luftman (2003). Since it is only a snapshot of a situation based on the respondent‘s selec-

tion of options each measurement reflects the view of only the respondent on the current maturity level within 

the organization, therefore a multi-angle response (both multiple IT and Business responsibles) is needed to even 

out personal views.  

 

Analyzing the results means first recoding two attributes, as shown in Table 24, after which averages are to be 

determined of all 38 attributes. Organize a meeting to discuss the results, focusing on outliers in the responses, 

and settle on a maturity level for each of the 38 alignment attributes. Understand the improvement needed to im-

prove to the next maturity level but do not let this influence the settlement of the measured maturity level of the 

alignment attributes. Average the scores of the alignment attributes per alignment criteria to derive a score for 

the six alignment criteria and plot these in a spiderweb-graph as shown in Figure 7 and 8, since this visualizes on 

which areas the organization is lagging with respect to the maturity level of Business IT Alignment. Finally av-

erage these six scores to determine the organizational maturity level and have a discussion, considered valuable 

by Luftman (2000, 20003), about whether this level really represents the current situation or whether it should, in 

some special cases, be set at a lower/higher level. After this procedure the maturity level of Business IT Align-

ment is known within the organization and an improvement protocol can be drawn up summing up all the next-

level descriptions for the 38 attributes in order to implement changes to improve towards this next level. 

 

Alignment Attribute Option 1 Option 2 Option 3 Option 4 

Organizational structure Level 1 Level 2 Level 4 - 

Reporting relationships Level 1.5 Level 3 Level 4 Level 5 

Table 24. Recoding two alignment attributes 

 

As discussed in the limitations of this research, section 6.2, this alignment assessment needs to have the partici-

pation of both business and IT responsibles. The discussion session described above can help in avoiding some 

bias since each respondent is presented a possibility to reflect on their answering.  

 

Any level of Business IT Alignment detected at the organization is fine; it is only a snapshot in time from which 

the organization can improve upon. It is up to each organization individually to determine what maturity level 

feels sufficient for that specific organization, although one can always strive to improve until level 5 is reached 

and no improvement suggestions are available anymore. At that time the protocols in the organization will keep 

this level up if they are maintained over time. Implementing changes on alignment attributes that were scored 

low or lower than others will affect the maturity level of Business IT Alignment, yet, although the performance 

of an organization is linked to its maturity level of Business IT Alignment, any improvements are not guaranteed 

to show directly in performance results since this is a behind the scenes phenomenon that although it positively 

influences the performance it does not drive the performance itself. 
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6 Conclusions, limitations and recommendations 

 

This chapter presents the conclusions based upon the results presented in the previous chapter. It also presents 

the limitations that have to be taken into account in this study and that have limited the conclusions. To con-

clude, recommendations for practitioners and for future research have been drawn up based on the conclusions 

and limitations of this research. 

 

6.1 Conclusions 

Based on the selected framework in Chapter 2 a questionnaire is elaborated, as presented in Chapter 3 and Ap-

pendix B, and deployed in the field of specialized medical care in the Netherlands. Chapter 4 presents the results 

of this survey: a response rate of the sectors ‗General District / City Hospitals‘, ‗Independent Treatment Centers‘ 

and ‗Specialist Centers‘ of above 10%, although the sectors ‗Academic Teaching Hospital Centers‘ and ‗Private 

Clinics‘ did not respond, enables the answering  of the research questions and the analysis of the hypotheses. 

 

This research concludes, based on the analysis as presented in section 4.4, that the general maturity level of 

Business IT Alignment in a section of the field of specialized medical care in the Netherlands is level 3: an es-

tablished focused process (Sledgianowski, 2006). This means that the management practices and strategic IT 

choices needed to facilitate alignment exist at a moderate level in the organizations in the participating sectors of 

the Dutch field of specialized medical care (Sledgianowski, 2006). This indicates that only moderately the IT 

functions in harmony with Business, since the management practices and strategic IT choices to ensure an ap-

propriate and timely application of IT in harmony with business strategies, goals and needs are present but not in 

all cases and/or at all levels. 

 

For the same sectors in the field of specialized medical care in the Netherlands this research shows that there are 

no significant differences between these three sectors, all score a rounded maturity level 3 and analysis of un-

rounded alignment levels indicates no significant differences. The hypotheses, focusing on equal scores for all 

six alignment criteria ‗Communications‘, Competency/Value measurements‘, ‗Governance‘, ‗Partnership‘, 

Technology (scope & architecture)‘ and ‗Skills‘, are rejected since significant differences are found in this re-

search, indicating lagging criteria with respect to the other alignment criteria. 

 

It is concluded that, according to practitioners, effects of the organization size and the organizational mindset are 

possible causes underlying the differences in maturity levels of the 38 alignment attributes within the different 

organizations, although a statistical significance is not proven in this research. 

 

A final conclusion is that none of the participating specialized medical care organizations is at maturity level 5 of 

Business IT Alignment. Advisory points to improve to a higher level per attribute are distributed to the partici-

pating organizations, as can be seen in appendix D and one can hope that the future holds improved maturity 

levels of Business IT Alignment in the field of specialized medical care in the Netherlands. 
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6.2 Limitations 

 

There is a limitation, similarly as with other measurement methods, caused by measuring the alignment level 

with the method provided by Plazaola e.a. (2006/2007), being biased judgment by the respondents, e.g. leniency 

and central tendency (Cooper&Schindler, 2003). As stated, this can also occur with other measurement methods; 

therefore one can only try to avoid this as much as possible but always recognize it as a possible limitation in the 

interpreting of the final results. 

 

A benchmark itself has two important limitations:  

1. obviously it is only a snapshot in time despite its repeatability 

2. it indicates only a general level over the entire sector,  

This means that the benchmark needs to be repeated over time to present a recent view of the Business IT 

Alignment in the field of specialized medical care in the Netherlands and one will always need to look deeper 

into the measured levels of alignment for a specific organization in order to improve this instead of solely basing 

such improvements on the overall benchmark value. The level of each organization is disclosed to each individu-

al respondent in order to compare their organization to the sector, as presented in section 3.3 and Appendix D. 

 

With respect to response rates Cummings e.a. (2001) discussed that: ―If nonresponders are similar to responders 

in every way, the response rate will not affect generalizability to the surveyed population […]. Thus, even ques-

tionnaires with relatively low response rates and for which no systematic differences between responders and 

nonresponders exist could be considered valid‖. This research presents response rates per sector of above 10%. 

Nevertheless, establishing a benchmark for an entire field without 100% response rates implies the need to statis-

tically extrapolate the results and a limiting factor in this is the non-response of groups of organizations, either 

by type (academic teaching hospital centers, private clinics, asthma centers, dialysis centers) or by geographic 

location (less responses from the north of the Netherlands). Whether this non-response really diminishes the pos-

sibility to present a benchmark for the entire sector or for the nationwide field specialized medical organizations 

is difficult to answer due to a lack of data to detect systematic differences between the respondents and the non-

respondents, as Cummings e.a. (2001) advocates. This is therefore something that cannot be determined in this 

research and will be a point of attention for future research. The conclusions in this research are stated specifical-

ly for the participating sectors to deal appropriately with this limiting factor. 

 

Furthermore the responses to the questionnaire contain some bias. The means generated per organization present 

the maturity level in that specific organization as perceived only by the specific respondent, being an IT or Busi-

ness responsible. Also an even spread of respondents over the Netherlands is lacking and the geographical 

differences can influence the perception. The perception of such a specific respondent is therefore a limitation, 

although in the selected framework they are guided in their choices by the five options per question. As dis-

cussed in section 2.4, Luftman (2000, 2003) advices to conduct assessment interviews with a group of both 

business and IT responsibles of each organization in the dataset, however, since this graduation project is re-

stricted to a limited time and the focus is a benchmark of the entire field, this type of interviewing was not an 

option. Therefore the measurement of the maturity level of Business IT Alignment presents only a one-sided 

view of each organization.   
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6.3 Recommendations for practitioners 

Based on the results in this benchmark study an investigation of the maturity level of Business IT Alignment in 

every organization is to be advised since the fact that none of the twenty-two participating organizations has al-

ready reached the optimal level of alignment indicates that potentially every organization has room for 

improvements that could improve the performance of the organization. Although the differences between the 

sectors in this study are non-significant, differences are present and might offer potential for sharing insights in 

how other organizations arranged certain procedures, relationships, standards and so on.  

 

Chapter 5 of this thesis can be used as a guide to measure the maturity level of Business IT Alignment within the 

own organization or a number of organizations and compare this to the current or a newly established bench-

mark, yet, as with any benchmark, it has to be repeated over time to maintain a recent view of the situation upon 

one can act to improve. 

 

6.4 Recommendations for future research 

 

First of all it would be worthwhile if future research would again establish a benchmark of the maturity level of 

Business IT Alignment in the field of specialized medical care and if this benchmark would include all types of 

specialized medical care organizations. As can be seen in the section about the limitations of this research the 

main aspects that future research might can improve are the response rates, participation of both business and IT 

responsibles across the Netherlands and the detection of causes for the differences in maturity levels of the Busi-

ness IT Alignment in the different organizations within the field of specialized medical care. 

 

In order to increase the response rates it would be worthwhile if the future research is supported by a government 

body making it an obligatory (part of a larger) study. Also the retrieval of even more direct contact-addresses 

and/or the use of interviews with the needed responsibles per organization will increase the response rate and 

eliminates the bias of a one-sided view on the organization. Especially the latter is in accordance to the mea-

surement procedure as suggested by Luftman (2000, 2003) but is time-consuming, so the timeframe for future 

research needs to be larger or the research team should be extended. 

 

If the timeframe is extended in future research it is important to keep in mind that establishing this benchmark of 

the maturity level of Business IT Alignment in the field of specialized medical care in the Netherlands is time-

restricted: the interviews/responses should be collected within a relatively short period of time since organiza-

tional regulations/government regulations/employee changes/health inspection reports and numerous other items 

could change the scene. 

 

Future research can of course make use of the questionnaire as included in appendix B of this thesis, but in order 

to indicate underlying causes, for differences between the different organizations with respect to the maturity 

levels of alignment attributes and alignment criteria, more data is needed. One could think first of all of the or-

ganization size and organizational mindset, but also the amount of business and IT responsibles, their 

educational level and years within this and previous organizations could be sources of information on these dif-

ferences. This additional data can also be used, as Cummings e.a. (2001) suggest, to make a more valid 

assumption about the maturity level of non-responders, thereby reducing the non-response bias in the results of 

future research. 
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A. Alignment Attributes 

This appendix A presents two overviews of the alignment attributes as formulated by Luftman (2003, Appendix 

A1) and Plazaola e.a. (2006, Appendix A2). Field research by Luftman (2000) indicates that only six criteria are 

of importance to asses Business IT Alignment and these six are further divided into the 38 measurable attributes, 

presented in section 2.5. Business IT Alignment is determined in five levels ranging from 1 to 5 and for each of 

the measurable attributes a description of the appearance of this attribute at a certain level is shown in Appendix 

A1 and A2.  

 

It is to be noted that in the overview by Luftman (2003, Appendix A1) some attributes carry the same description 

for the five levels which is erroneous; however a correct version from this author is not uncovered during the 

course of this graduation project. Also the first level is described as ‗with process‘ whereas in the text of Luft-

man (2003) it is stated as ‗without process‘. In the overview by Plazaola e.a. (2006, Appendix A2) the 

descriptions are more elaborate then in Luftman‘s version (2003), yet the core notion of each option per attribute 

is the same since Plazaola e.a (2006) based their overview on the descriptions from Luftman (2003) as depicted 

in Appendix A1. 

 

Appendix A1 consists of a (split) figure presenting the 38 measurable attributes that enable the measurement of 

Business IT Alignment, depicted in the far left column. The five columns adjacent to the listing of attributes 

show per attribute the five possible levels of presence, as discussed in section 4.4. Indicated per cell is the de-

tectable/measurable situation in an organization that corresponds to a certain maturity level of Business IT 

Alignment of the specific alignment attribute the cell belongs to. 

 

Appendix A2 presents a similar table, distributed over several pages, as Appendix A1, yet has an added column 

to the left indicating the alignment criteria of which the discussed alignment attributes are part of. Furthermore 

the description in each cell is a bit more elaborate, but in essence the same. 
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A1. Alignment Attributes: Luftman (2003) 

 
Figure A1.1. Overview of alignment attributes and their appearance at the different alignment levels possible (part1) 
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Figure A1.2. Overview of alignment attributes and their appearance at the different alignment levels possible (part2) 
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A2. Alignment Attributes: Plazaola e.a. (2006) 

Alignment Crite-

ria 

Alignment 

Attribute 

Level 1: 

Without 

Process 

Level 2: 

Beginning 

Process 

Level 3: 

Establishing 

Process 

Level 4: 

Improved 

Process 

Level 5: 

Optimal Process 

Communications 

 

Business & IT 

lack understand-

ing of each 

other 

Limited Business 

& IT understand-

ing of each other 

Good under-

standing, 

emerging re-

laxed 

Relaxed, infor-

mal 

Informal, perva-

sive 

Quality of the 

understanding 

of Business by 

IT 

Lack of under-

standing by the 

IT management 

of the Business 

Limited under-

standing by the 

IT management 

of the Business 

Good under-

standing by the 

IT management 

of the Business 

The understand-

ing of the 

Business is en-

couraged among 

IT staff 

The understand-

ing of the 

Business is re-

quired to all the 

IT staff 

Quality of the 

understanding 

of IT by Busi-

ness 

Lack of under-

standing of the 

IT by the Busi-

ness 

management / 

managers 

Limited under-

standing of the 

IT by the Busi-

ness 

management / 

managers 

Good under-

standing of the 

IT by the Busi-

ness 

management / 

managers 

The understand-

ing of the IT is 

encouraged 

amongst Busi-

ness 

management 

staff 

The understand-

ing of the IT is 

required to all 

the Business 

staff 

Quality of the 

organizational 

learning 

Use of casual 

conversations 

and meetings 

Use of newslet-

ters, reports, 

group email 

Use of training, 

departmental 

meetings 

Use of formal 

methods spon-

sored by senior 

management 

Existence of 

learning moni-

toring 

procedures for 

effectiveness 

Quality of the 

style and ease 

of acces by IT & 

Business 

Existence of 

access only from 

the Business to 

IT in formal 

processes 

Existence of one-

way access of 

the Business and 

IT and somewhat 

in informal 

processes 

Existence of two-

way access of 

the Business and 

IT in formal 

processes 

Existence of 

two-way access 

of the Business 

and IT in some-

what informal 

processes 

Existence of 

two-way access 

of the Business 

and IT in infor-

mal and flexible 

processes 

Quality of the 

knowledge 

sharing process 

Existence of an 

ad-hoc know-

ledge sharing 

Emerging some 

structured know-

ledge sharing 

Existence of 

structured 

knowledge shar-

ing around key 

processes 

Existence of 

formal know-

ledge sharing 

process at all 

levels 

Existence of 

formal know-

ledge sharing 

processes with 

partners 

Quality of the 

IT & Business 

liaison staff 

Nonexistent IT 

and Business 

liaison or just 

existent only as 

needed 

Existence of pri-

mary IT-Business 

link / Limited 

tactical liaison 

and technology 

based 

Facilitates know-

ledge transfer / 

Formalized regu-

lar meetings 

Facilitates rela-

tionship-building 

/ Bonded, effec-

tive at all 

internal levels 

Building rela-

tionships with 

partners / Extra-

enterprise 

Table A2.1. Alignment attributes of the alignment criteria ‘Communications’ 

 

  



 

 
A-5 

 

Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without 

Process 

Level 2: 

Beginning 

Process 

Level 3: 

Establishing 

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal Process 

Metrics 

 
Some technical 

measurements 

Cost efficiency at 

the functional 

organization 

Some cost effec-

tive 

Cost effective, 

some partners 

Extended to external 

partners 

Quality of the 

IT metrics 

Considers only 

technical me-

trics 

Considers tech-

nical and cost 

metrics. They are 

rarely reviewed 

Considers tech-

nical and ROI 

metrics. They are 

reviewed. Some 

acts are derived 

from them 

Considers tech-

nical, ROI and 

effectiveness me-

trics. They are 

reviewed. Some 

acts are derived 

from them 

Considers technical, 

ROI, effectiveness, 

business operations, 

human resources 

and business part-

ners metrics and 

they are reviewed. 

Some acts are de-

rived from them 

Quality of the 

Business me-

trics 

The IT invest-

ments are 

measured rare-

ly, if ever 

Considers cost 

per organization-

al unit metric. 

They are rarely 

reviewed 

Considers costs, 

ROI metrics. They 

are reviewed. 

Some acts are 

derived from 

them 

Considers costs, 

ROI and customer 

value metrics. 

They are re-

viewed. Some acts 

are derived from 

them 

Use of balanced 

score-card. Includes 

partners 

Quality of the 

link between IT 

and Business 

metrics 

The value of IT 

investments is 

rarely meas-

ured 

The Business and 

IT metrics are not 

linked 

The Business and 

IT metrics are 

becoming linked 

The Business and 

IT metrics are 

formally linked; 

Reviewed and 

acted upon 

The Business and IT 

metrics use ba-

lanced score-card 

and includes part-

ners 

Quality of the 

Service Level 

Agreements 

Used sporadi-

cally 

Used in some 

organizational 

units covering 

technology per-

formance 

Used in some or-

ganizational units 

and becoming 

enterprise wide 

Used by the en-

terprise, widely 

Used by the enter-

prise and partners 

Quality and use 

of benchmark-

ing 

Benchmarking 

is used seldom 

or never 

Benchmarking is 

used sometimes 

and informally 

Benchmarking is 

used formally. 

There are few to 

none acts derived 

from it 

Benchmarking is 

routinely per-

formed. There are 

acts derived from 

it 

Benchmarking is 

routinely performed. 

Acts are derived 

from it. There is a 

measurement 

process for the re-

sults  

Quality of the 

assessment of 

the IT invest-

ments 

The IT invest-

ment is not 

assessed 

The IT invest-

ment is assessed 

when there is a 

problem 

The IT investment 

is assessed often 

The IT investment 

is assessed rou-

tinely. There are 

acts derived from 

it 

The IT investment is 

assessed routinely. 

There are acts de-

rived from it. There 

is a measurement 

process for the re-

sults 

Quality of the 

continuous 

improvement 

practices 

There are no 

continuous im-

provement 

practices 

There are few 

practices for con-

tinuous 

improvement. 

There is no mea-

surement of the 

effectiveness 

There are few 

practices for con-

tinuous 

improvement. 

There are some 

measurements of 

the effectiveness 

There are many 

practices for con-

tinuous 

improvement and 

frequent mea-

surements of 

effectiveness 

There are well-

established practices 

for continuous im-

provement. There 

are well-established 

measurements of 

effectiveness 

Table A2.2. Alignment attributes of the alignment criteria ‘Metrics’ 
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Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning 

Process 

Level 3: 

Establishing 

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal Process 

Governance 

 

No formal 

process, cost cen-

ter; Reactive 

priorities 

Tactical and func-

tional level; 

Occasional res-

ponsive 

Relevant process 

across the organi-

zation; Mostly 

responsive 

Managed across 

the organization; 

Value add 

Integrated across 

the organization 

including external 

partners 

Quality of the 

Business strat-

egy planning 

There is not a 

Business strategy. 

There is a Busi-

ness strategy in 

some units when 

needed 

There are Busi-

ness strategies at 

the organizational 

units. There is a 

slight IT input in 

such Business 

strategies 

There is a Busi-

ness strategy 

based on planning 

amongst cross 

organizational 

units. There is 

some IT input 

There is an en-

terprise Business 

strategy covering 

all organizational 

units, including 

the IT 

There is an enter-

prise Business 

strategy covering 

all organizational 

units, including 

the IT and part-

ners 

Quality of the 

IT strategy 

planning 

There is not an IT 

strategy. There is 

an IT strategy in 

some units when 

needed 

There are IT 

strategies at the 

organizational 

units. There is a 

slight Business 

input in such IT 

strategies 

There is an IT 

strategy based on 

planning amongst 

cross organiza-

tional units. There 

is some Business 

input 

There is an en-

terprise IT 

strategy covering 

all organizational 

units, including 

the Business 

There is an enter-

prise IT strategy 

covering all orga-

nizational units, 

including the 

Business and 

partners 

Quality of the 

organizational 

structure 

There is a centra-

lized 

organizational 

structure. There 

is a decentralized 

organizational 

structure 

There is a centra-

lized / 

decentralized 

organizational 

structure. There 

is some responsi-

bility collocation 

 There is a centra-

lized or 

decentralized or 

federal organiza-

tional structure 

There is a federal 

organizational 

structure 

There is a federal 

organizational 

structure 

Quality of the 

reporting rela-

tionships 

CIO reports to 

CFO 

CIO reports to 

CFO 

CIO reports to 

COO 

CIO reports to 

COO or CEO 

CIO reports to 

CEO 

Quality of the 

budgeting 

process of IT 

The budgeting 

process for IT has 

a cost center ap-

proach. The 

spending is nog 

planned and un-

predictable 

The budgeting 

process for IT has 

a cost center by 

unit approach 

The budgeting 

process for some 

IT projects has an 

investment ap-

proach 

The budgeting 

process for IT 

has an invest-

ment approach 

The budgeting 

process for IT has 

a profit center 

approach 

Quality of the 

rationale for IT 

spending 

The rationale for 

IT spending is to 

reduce costs 

The rationale for 

IT spending is to 

increase produc-

tivity and 

efficiency 

The rationale for 

IT spending is to 

increase produc-

tivity and 

efficiency. The 

spending on IT is 

also to enable the 

processes 

The spending on 

IT is process dri-

ven. The 

spending on IT is 

strategy enabling 

The spending on 

IT is driven by 

achieving com-

petitive 

advantage. The 

spending on IT is 

driven by increas-

ing profit 

Table A2.3. Alignment attributes of the alignment criteria ‘Governance’ (first part) 
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Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning 

Process 

Level 3: 

Establishing 

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal Process 

Governance 

 

No formal 

process, cost 

center; Reactive 

priorities 

Tactical and 

functional level; 

Occasional res-

ponsive 

Relevant 

process across 

the organiza-

tion; Mostly 

responsive 

Managed across 

the organization; 

Value add 

Integrated across the 

organization including 

external partners 

Quality of the 

IT steering 

committee 

There is no IT 

steering com-

mittee 

There is an IT 

steering com-

mittee that 

meets informal-

ly as needed 

There is an IT 

steering com-

mittee that 

meets formally 

and regularly 

There is an IT steer-

ing committee that 

meets formally and 

regularly. The IT 

steering committee 

has proven to be 

effective 

There is an IT steering 

committee that meets 

formally and regular-

ly. The IT steering 

committee has prov-

en to be effective. The 

IT steering committee 

includes the partners 

Quality of the 

project’s pri-

oritization 

process 

The project’s 

prioritization 

process reacts 

to Business or 

IT needs 

The project’s 

prioritization 

process is 

based on IT 

function 

The project’s 

prioritization 

process is based 

on Business 

function 

The project’s priori-

tization process is 

based on Business 

and IT function 

The project’s prioriti-

zation process is 

based on Business 

and IT function and 

includes partner’s 

priorities 

Table A2.4. Alignment attributes of the alignment criteria ‘Governance’ (second part) 
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Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning  

Process 

Level 3: 

Establishing  

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal  

Process 

Partnerships 

 

Conflict; IT: a 

cost of doing 

business 

IT emerging as 

an asset, 

Process enabler 

IT seen as an as-

set, process driver 

IT enables/drives 

business strategy 

IT and Business are 

co-adaptive 

Quality of the 

Business per-

ception of IT 

The Business 

perception is 

that IT is a cost 

for doing busi-

ness 

The Business 

perception is 

that IT is an 

asset for doing 

business 

The Business per-

ception is that IT 

is enabling future 

business activities 

The Business per-

ception is that IT 

is driving future 

business activities 

The Business per-

ception is that IT is 

facilitating business 

activities with part-

ners and it is 

creating value 

Quality of IT’s 

role in the stra-

tegic Business 

planning 

The IT is not 

involved in 

strategic Busi-

ness planning 

The IT enables 

Business 

processes 

The IT enables 

Business 

processes and 

vice versa, co-

adaptive with the 

Business 

The IT enables or 

drives Business 

strategy 

The IT drives Busi-

ness strategy 

Quality of the 

sharing risks 

and rewards 

process be-

tween IT and 

Business 

The IT takes all 

the risks. The IT 

receives no 

rewards 

The IT takes 

most of the 

risks. The IT 

receives little 

rewards 

The IT and Busi-

ness start to share 

risks and rewards 

The IT and Busi-

ness share the 

risks. The IT and 

Business receive 

the rewards 

The IT and Business 

are incented to take 

risks 

Quality of the 

management 

of the IT and 

Business rela-

tionship 

There is no 

management 

of the IT-

Business rela-

tionship 

The manage-

ment of the IT-

Business rela-

tionship is ad-

hoc 

The management 

of the IT-Business 

relationship is 

defined in 

processes but is 

not always fol-

lowed 

The management 

of the IT-Business 

relationship is 

defined in 

processes and the 

process if fol-

lowed 

The management of 

the IT-Business rela-

tionship is defined in 

processes that are 

continuously im-

proved 

Quality of the 

relationship / 

trust style 

amongst Busi-

ness and IT 

The relation-

ship amongst 

the Business 

and IT is based 

on conflicts 

and mistrust 

The relationship 

amongst the 

Business and IT 

is based in Busi-

ness 

transactions 

processing by 

the IT 

The relationship 

amongst the 

Business is start-

ing to see the IT 

as valued service 

provider to be 

used to make 

business decisions 

The Business and 

IT relate to each 

other with plans 

and the objective 

of a long term 

partnership for 

business en-

hancement 

The Business and IT 

relate to each other 

with plans and the 

objective of a long 

term partnership for 

business enhance-

ment including the 

partners and the IT 

is considered as 

trusted vendor of IT 

services 

IT/Business 

sponsors / 

champions of 

projects 

There is no IT 

nor Business 

sponsor / 

champion of 

projects 

There is a senior 

IT as sponsor / 

champion of 

projects 

There are IT and 

Business sponsors 

/ champions of 

projects at the 

organizational 

unit level 

There are IT and 

Business sponsors 

/ champions of 

projects at the 

corporate level 

The CEO is the spon-

sor / champion of 

projects at the cor-

porate level 

Table A2.5. Alignment attributes of the alignment criteria ‘Partnerships’ 

 

  



 

 
A-9 

 

Table A2.6. Alignment attributes of the alignment criteria ‘Technology (Scope & Architecture)’ 

 

  

Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning  

Process 

Level 3: 

Establishing  

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal  

Process 

Technology 

(Scope & Ar-

chitecture) 

 

Traditional 

(e.g. Account-

ing, e-mail) 

Transactional (e.g. 

ESS, DSS) 

Integrated 

across the or-

ganization 

Integrated with 

partners 

Evolving with 

partners 

Quality of pri-

mary systems 

The IT has the 

traditional of-

fice support 

(e.g. account-

ing, e-mail) 

The IT has Busi-

ness transaction 

responsibilities 

(e.g. ESS, DSS) 

The IT is a Busi-

ness process 

enabler, Busi-

ness decisions 

are based on IT 

The IT is a Busi-

ness process drive, 

is giving / showing 

business oppor-

tunities 

The IT is a Busi-

ness strategy 

enabler / driver 

Quality of 

standards 

There are no 

technology 

standards (not 

enforced) 

There are tech-

nology standards, 

maybe enforced at 

organizational unit 

level 

There are some 

emerging en-

terprise 

standards 

There are wide 

enterprise stan-

dards defined and 

they are enforced 

There are wide 

enterprise stan-

dards and they 

are enforced and 

shared with part-

ners 

Quality of arc-

hitectural 

integration 

The IT architec-

ture is not 

integrated with 

the Business 

The IT architecture 

is integrated at 

some organiza-

tional units 

The IT architec-

ture is 

integrated at 

enterprise level 

The IT architecture 

is integrated at 

enterprise level 

and begins to be 

integrated with 

some partners 

The IT architec-

ture is integrated 

at enterprise lev-

el and integrated 

with the partners 

Quality of the 

perception of 

the IT infra-

structure 

The IT is per-

ceived as 

utilitarian and 

should be run 

at minimum 

cost 

The IT is becoming 

perceived as dri-

ven by aspects 

from the Business 

strategy 

The IT is per-

ceived as driven 

by aspects from 

the Business 

strategy 

The IT is starting 

to be perceived as 

a help for the 

Business to re-

spond to 

competitive needs 

The IT is per-

ceived as a fast, 

agile and flexible 

help for the Busi-

ness to respond 

to competitive 

needs 
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Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning  

Process 

Level 3: 

Establishing  

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal  

Process 

Human 

Resources 

(Skills) 

 

IT takes risk, little 

reward; Technic-

al training 

Differs across 

functional organi-

zations (business 

units) 

Emerging value 

service provider; 

Balanced tech-

nological and 

business hiring 

Shared risk and 

rewards 

Education, ca-

reers, rewards 

across the organi-

zation 

Quality of the 

innovative, en-

trepreneurial 

environment 

The innovation 

and entrepre-

neurial 

participation of 

the human re-

sources is 

discouraged 

The innovation 

and entrepre-

neurial 

participation of 

the human re-

sources is 

somewhat en-

couraged at 

organizational 

unit level 

The innovation 

and entrepre-

neurial 

participation of 

the human re-

sources is 

strongly encour-

aged at 

organizational 

unit level 

The innovation 

and entrepre-

neurial 

participation of 

the human re-

sources is 

encouraged at the 

enterprise (all 

organizational 

units) 

The innovation 

and entrepre-

neurial 

participation of 

the human re-

sources is 

encouraged at the 

enterprise and 

with the partners 

Quality of the 

decision locus 

The decisions for 

hiring / firing HR 

are at the top 

Business and IT 

management 

The decisions for 

hiring / training 

HR are at the top 

Business and IT 

management with 

some influence 

from the organi-

zational unit level 

The decisions for 

hiring / training 

HR are at the top 

business and or-

ganizational unit 

level with IT ad-

vice 

The decisions for 

hiring / training 

HR are at the top 

Business and IT 

management for 

the whole enter-

prise 

The decisions for 

hiring / training 

HR are at the top 

Business and the 

partners for the 

whole enterprise 

Quality of the 

attitude and 

formality to-

wards changes 

The attitude to 

changes is tend-

ing to resist 

them 

Changes are start-

ing to be treated 

as projects / pro-

grams  

Changes are 

treated as 

projects / pro-

grams at the 

organizational 

unit level 

Changes are 

treated as 

projects / pro-

grams at the 

organizational 

level 

Changes are not 

awaited, there is 

a pro-active atti-

tude 

Quality of the 

career crossover 

opportunities 

Job transfers 

rarely occur 

Job transfers oc-

casionally occur 

within organiza-

tional unit level 

Job transfers reg-

ularly occur 

within organiza-

tional unit level at 

the management 

status 

Job transfers reg-

ularly occur at all 

unit levels 

Job transfers reg-

ularly occur 

within the entire 

organizational at 

all levels 

Table A2.7. Alignment attributes of the alignment criteria ‘Human Resources (Skills)’ (first part) 
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Alignment 

Criteria 

Alignment  

Attribute 

Level 1: 

Without  

Process 

Level 2: 

Beginning  

Process 

Level 3: 

Establishing  

Process 

Level 4: 

Improved  

Process 

Level 5: 

Optimal  

Process 

Human 

Resources 

(Skills) 

Quality of the 

cross-

functional 

training and 

job rotation 

The cross-

functional train-

ing and job 

rotation is none 

The cross-

functional train-

ing and job 

rotation is de-

cided by the 

organizational 

unit level 

The cross-

functional training 

and job rotation is 

decided by formal 

and systematic 

programs at the 

organizational unit 

level 

The cross-

functional train-

ing and job 

rotation is de-

cided by formal 

and systematic 

programs for the 

whole organiza-

tion 

The cross-

functional and job 

rotation is decided 

by formal and sys-

tematic programs 

for the whole or-

ganization and also 

with the partners 

Quality of the 

social, political, 

trusting inter-

personal 

environment 

The social, polit-

ical, trusting 

interpersonal 

environment is 

minimal at IT-

Business relation 

The social, politi-

cal, trusting 

interpersonal 

environment is 

strictly a business 

only relation 

The social, politi-

cal, trusting 

interpersonal envi-

ronment is starting 

to be based on 

trust and confi-

dence 

The social, politi-

cal, trusting 

interpersonal 

environment is 

based on trust 

and confidence 

The social, politi-

cal, trusting 

interpersonal envi-

ronment is based 

on trust and confi-

dence with 

customers and 

partners 

Quality of the 

attraction and 

retention of top 

level talent 

There is no at-

traction and 

retention of top 

level talent 

There is an at-

traction of top 

level talent based 

on technical skills 

There is attraction 

and retention of 

top level talent 

based on technical 

and business skills 

There is a formal 

program for at-

traction and 

retention of top 

level talent based 

on technical and 

business skills 

There is a formal 

and proven effec-

tive program for 

attraction and re-

tention of top level 

talent based on 

technical and 

business skills 

Table A2.8. Alignment attributes of the alignment criteria ‘Human Resources (Skills)’ (second part) 
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B. Questionnaire 

This appendix presents the questionnaire as provided online to the business and IT responsible of the 

specialized medical care organizations in the dataset as presented in chapter 3.  

This paper version is not displayed full screen with a slide ruler along the side of each section, as is 

the online version, but rather with a reduced scale and a formal distribution across the following pag-

es. Additional blanks are inserted in some cases to ensure that no parts of questions are spread over 

two pages, also the original blanks caused by a button to jump to the next page are maintained. The 

buttons, checkboxes and blank spaces for additional remarks are non-functioning in this paper ver-

sion, since this is intended as an overview of the contents and layout of this questionnaire. The buttons 

enable the respondents not only to confirm their choices but also to jump to the next, applicable, page, 

which means that Dutch respondents are only presented with Dutch texts and questions and skip the 

entire English version of this questionnaire and vice versa. 

The online questionnaire is created and hosted via ThesisTools (2009) and provided to the people in 

the dataset via a link in an e-mail, as shown in Appendix C. 
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C. Participation Request 

 This appendix presents an example of the e-mailed requests send out to the organizations in the da-

taset as presented in section 3.3, although this example is anonymous for reasons of privacy. Below 

in Figure C.1 the introductory text is shown which is send in cases where a direct e-mail address is 

missing, on the next page one can find an example of a request as send to the business and IT re-

sponsibles (Figure C.2). Figure C.3, C.4 and C.5 contain an example of the sections in the secondary 

request, sent when ten or more working days are passed without any response. 

 

 

 

 

 
Figure C.1. Exemplary anonymous introductory text for the initial participation request. 
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Figure C.2. Exemplary anonymous initial participation request 

 

 

 

 

 

 

 

 

 

 
Figure C.3. Exemplary anonymous introductory text for a secondary participation request 
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Figure C.4. Exemplary anonymous secondary participation request 

 

 

 

 

 

 
Figure C.5. Exemplary anonymous repeated original request as attached to a secondary request 
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D. Advice 

This appendix presents on the next pages in Figure D.1 to Figure D.5 the pages of the improvement 

advice that is provided to the participating organizations. For privacy reasons these figures only depict 

an exemplary anonymous improvement advice to present a view of its layout and contents. 
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Figure D.1. Page 1 of an exemplary anonymous improvement advice as provided to the participating organizations 

 



 

 
D-3 

 

 
Figure D.2. Page 2 of an exemplary anonymous improvement advice as provided to the participating organizations 
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Figure D.3. Page 3 of an exemplary anonymous improvement advice as provided to the participating organizations 
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Figure D.4. Page 4 of an exemplary anonymous improvement advice as provided to the participating organizations 
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Figure D.5. Page 5 of an exemplary anonymous improvement advice as provided to the participating organizations 
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E. Box plots of frequencies and outliers 

This appendix presents the box plots to identify the outliers in the responses of the different organiza-

tions. As discussed in section 4.3 all outliers are taken into account, since they represent answers from 

respondents of which these respondents feel that they represent the current situation in their organiza-

tion. In section E1 all organizations are part of the dataset and box plots for all 38 alignment attributes 

are presented. In the following sections E2, E3 and E4 one sector is shown in particular in each sec-

tion.  
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E1. General 

 

The following pages present box plots depicting outliers and the distribution of all the responses. 

 

 

 
Figure E1.1. Box plot of responses of all respondents to attributes of the ‘Communications’-criteria 
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Figure E1.2. Box plot of responses of all respondents to attributes of the ‘Competency / Value Measurements’-criteria 

 

 

 

 



 

 
E-4 

 

 
Figure E1.3. Box plot of responses of all respondents to attributes of the ‘Governance’-criteria 
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Figure E1.4. Box plot of responses of all respondents to attributes of the ‘Partnership’-criteria 
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Figure E1.5. Box plot of responses of all respondents to attributes of the ‘Technology (Scope & Architecture)’-criteria 
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Figure E1.6. Box plot of responses of all respondents to attributes of the ‘Skills’-criteria 
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E2. Sector of General District / City Hospitals 

 

The following pages present box plots depicting outliers and the distribution of the responses in the 

sector of ‗General District / City Hospitals. 

 

 
Figure E2.1. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Communica-

tions’-criteria 
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Figure E2.2. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Competency / 

Value Measurements’-criteria 
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Figure E2.3. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Governance’-

criteria 

 

 

 

 
  



 

 
E-11 

 

 
Figure E2.4. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Partnership’-

criteria 
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Figure E2.5. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Technology 

(Scope & Architecture)’-criteria 
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Figure E2.6. Box plot of responses from the sector of ‘General District / City Hospitals’ to attributes of the ‘Skills’-criteria 
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E3. Sector of Independent Treatment Centers 

 

The following pages present box plots depicting outliers and the distribution of the responses in the 

sector of ‗Independent Treatment Centers‘. 

 

 
Figure E3.1. Box plot of responses from the sector of ‘Independent Treatment Centers ’ to attributes of the ‘Communica-

tions’-criteria 
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Figure E3.2. Box plot of responses from the sector of ‘Independent Treatment Centers ’ to attributes of the ‘Competency / 

Value Measurements’-criteria 
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Figure E3.3. Box plot of responses from the sector of ‘Independent Treatment Centers ’ to attributes of the ‘Governance’-

criteria 
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Figure E3.4. Box plot of responses from the sector of ‘Independent Treatment Centers ’ to attributes of the ‘Partnership’-

criteria 
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Figure E3.5. Box plot of responses from the sector of ‘Independent Treatment Centers ’ to attributes of the ‘Technology 

(Scope & Architecture)’-criteria 
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Figure E3.6. Box plot of responses from the sector of ‘Independent Treatment Centers’ to attributes of the ‘Skills’-criteria 
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E4. Sector of Specialist Centers 

 

The following pages present box plots depicting outliers and the distribution of the responses in the 

sector of ‗Specialist Centers‘. 

 

 
Figure E4.1. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Communications’-criteria 
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Figure E4.2. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Competency / Value Mea-

surements’-criteria 
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Figure E4.3. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Governance’-criteria 

 

 

 

 

 
  



 

 
E-23 

 

 
Figure E4.4. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Partnership’-criteria 
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Figure E4.5. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Technology (Scope & Archi-

tecture)’-criteria 
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Figure E4.6. Box plot of responses from the sector of ‘Specialist Centers’ to attributes of the ‘Skills’-criteria 
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