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ABSTRACT 
Strategic business and IT alignment assessment is growing in importance. Different as-
sessment methods have been used to try to pursue the complexity of this dynamic and 
evolutionary alignment. Despite the fact that alignment is a real problem and a challenge of 
utmost importance, no consensus can be found on what alignment really is, how it should 
be measured in the organization in practice, or what measures should be taken to maintain 
and improve it. Consequently, the key question about how to assess and accomplish (de-
fine, identify, measure, maintain and improve) the strategic business and IT alignment is 
still a great unanswered challenge for many enterprises. 

In this thesis work, three main research questions were formulated: how can the validity 
and reliability of an alignment assessment method be improved, what are the dominant 
topics in the area of alignment, and how to facilitate the analysis of the business and IT 
governance alignment based on business process simulation and balanced scorecard me-
thods. 

This is a composite thesis work that includes an introduction and six papers (paper A-F). 
The main contributions and results of this thesis are described in published and included 
technical papers. In papers A and B an alternative organization-wide approach and meta-
model for assessing strategic business and IT alignment are proposed. Two case studies 
were performed applying the proposed approach. In paper C, a prioritized diagram of the 
most widely accepted strategic alignment model, with the purpose of categorizing the most 
important topics in the research area of strategic business and IT alignment is presented. 
One of the relevant topics that were identified is governance. In papers D, E and F, there 
are presented a business process simulation approach and a balanced scorecard method in 
order to facilitate the assessment of the business and IT governance alignment. An illustra-
tive example of the simulation approach is presented in an appendix of this thesis. 

This research work aims to improve the decision-making process for business and IT man-
agers at different levels in an enterprise by means of increasing the level of understanding 
and knowledge as well as by enhancing existing models and methods, for evaluating stra-
tegic business and IT alignment. 

Key words: Enterprise Architecture, Strategic Business and IT Alignment, IT Governance, 
Business Governance, Business Process Simulation, Balanced Scorecards, IT Services, 
ITIL, COBIT.  



ii 

 

PREFACE  
These research studies are part of an ongoing Enterprise Architecture Research Program 
(EARP) at the Royal Institute of Technology (KTH) in Stockholm, Sweden. The overall 
goal of the research program is to provide the business and IT manager’s functions with 
architecture-based tools and planning and decision-making methods for enterprise-wide 
information systems. The purpose of the overall research project is to develop a method 
for assessing the level of Strategic Business and IT alignment (SBITA) in the frame of 
Enterprise Architecture.  

The research work and professional experience accumulated during the last nine years is 
presented in this thesis. My research work started with the research focus on IT Investment 
Evaluation by using a Business Process Simulation Approach and is ending with one of the 
top CIO concerns, which is SBITA.  

The presented thesis is a composite one. Therefore, the reader can find in the last chapter 
the complete text of six published papers included in the thesis, and a list of other publica-
tions that are not included. 

The included papers can be grouped into three types.  Papers A and B present the big 
picture of SBITA and propose an organization-wide approach and metamodel for assessing 
it. Paper C presents a prioritized development of the most widely accepted strategic align-
ment model for the purpose of categorizing the most important topics and trends in the 
research area. Papers D, E and F present the governance alignment perspective as one of 
the most relevant SBITA concern, proposing different models and methods for evaluating 
business and IT processes alignment measures, i.e., balanced scorecard and business 
process simulation. 

The details of the three presented contributions are contained in papers A, B, C, D, E and 
F, which are included in this thesis. In paper A the authors are listed in alphabetical order 
and the main specific contribution of the author of this thesis consisted on building the 
conceptual part of the assessment method and to conduct one of the case studies, includ-
ing the results analysis and conclusions of that. In paper B, the author of this thesis is the 
second in the list of authors and his main contribution was related to the building process 
of the metamodel. In papers, C, D, E and F the author of this thesis, heading the list of 
authors, was the main contributor of the proposed methods and models. 
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INTRODUCTION AND SUMMARY 
This thesis consists of two main chapters. The first presents a general introduction and 
summary of the research work and contains six sections in the following order: back-
ground, research purpose, related works, results, contributions and research design. The 
second presents the entire text of the published technical papers (from paper A to paper 
F). All published papers included in this thesis constitute the main research contributions 
of the author in the field of strategic business and IT alignment. 

BACKGROUND  
With the rapid and continuous evolution of both business operation models and informa-
tion technology (IT) it is important to anticipate movements and trends in business strate-
gies and understand how IT strategy drives or reacts to these. But an organization is a 
complex mechanism, with many levels of communication, which makes it difficult to iden-
tify investment priorities or to align business and IT strategies. In this case, the decision-
making process can be a long and complex one, accompanied by biased discussion and 
misinterpretations, often leading to incorrect or untimely decisions.  

It has long been argued by academics and practitioners that the contribution of IT deploy-
ment to business performance is based on the strategic business and IT alignment (hereaf-
ter in this thesis shortened to alignment). The strategic benefit of deploying IT to support 
business is moreover seen as the basis for sustainable competitive advantage, and it has 
been reported to be positively associated with business performance indicators such as 
market growth, financial performance and product-service innovation. 

Organizations that have been able to successfully align business and IT have created signif-
icant business returns and quality improvement [119]. Business and IT managers who have 
aligned business with IT strategies argue that the integration was crucial to the firm’s sur-
vival and its success. IT organizations have added value to a firm’s effectiveness by acting 
as change agents, focusing on business imperatives and helping to achieve effectiveness 
and efficiency, reducing costs, creating barriers to entry, improving customer and buy-
er/supplier relationships and creating new products and business solutions. 
 
Alignment seems to grow in importance as companies strive to link technology and busi-
ness in light of dynamic business strategies and continuously evolving technologies. Impor-
tance aside, what is not clear is how to achieve and sustain this harmony relating business 
and IT, how to measure the level of alignment, and what the impact of misalignment might 
be on the enterprise [68], [70], [86], [87]. The ability to achieve and sustain this synergistic 
relationship is anything but easy. Alignment addresses both: doing the right things (effec-
tiveness) and doing things right (efficiency).  

“IF YOU CANNOT MEASURE IT, YOU CANNOT CON-
TROL IT. IF YOU CANNOT CONTROL IT, YOU CANNOT 
MANAGE IT. IF YOU CANNOT MANAGE IT, YOU CAN-
NOT IMPROVE IT.” 

J. Harrington 
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Ciborra [22] portrays complexity of alignment as being like building a bridge between two 
constantly moving shores, technology on the one side and business on the other. An effort 
has been made to pursue the complexity of this dynamic and evolutionary alignment 
through assessments. Measuring the “as-is” alignment situation can serve as input for an 
informed decision-making process for a desired “to-be” scenario in terms of identifying 
and pinpointing problems and opportunities that need to be addressed to improve the 
alignment. 

Many different models and methods for assessing the strategic business and IT alignment 
have been proposed in the academic and practitioner literature, i.e., business strategy vs. IT 
strategy, organizational infrastructure vs. IT infrastructure, IT governance, alignment me-
chanisms, etc. Some of the studies and methods focus on business process redesign and 
reengineering, process model and simulation, IT service delivery, cost-benefit analysis, 
strategic planning, maturity models, etc. However, there is no generally accepted theory, 
model or framework for assessing the strategic business and IT alignment. Consequently, 
the key question about how to assess and accomplish (define, identify, measure, maintain 
and improve) the strategic business and IT alignment is still a great unanswered challenge 
for many enterprises. 

As a particular case of strategic business and IT alignment, academics and practitioners 
have become increasingly interested in one of the main criteria of the alignment, which is 
the business and IT governance alignment because it is proving relevant to achieving the 
organization’s goals. It is integral to the success of business governance because it assures 
efficient and effective measurable improvements in related business processes. 

Taking into consideration the above, it is not surprising that Luftman [68], along with many 
other authors, reports that alignment has been at or near to the most prominent concern of 
business executives in studies conducted by academics, consultants and research firms. 
Accordingly, alignment is also a recurrent theme in the information systems and informa-
tion technology literature [6], [7], [8], [11], [15], [16], [18], [20], [21], [22], [24], [25], [26], 
[28], [37], [40], [41], [42], [43], [50], [54], [55], [57], [58], [59], [63], [67], [68], [69], [70], [71], 
[72], [73], [74], [75], [76], [78], [80], [86], [87], [88], [90], [91], [92], [95], [96], [97], [98], [99], 
[104], [106], [107], [108], [119], [120], [121], [122], [123], [124], [130], [131], [132], [133], 
[134], [140], [141]. 

According to Luftman [75] achieving alignment is evolutionary and dynamic. IT requires 
strong support from senior management, good working relationships, strong leadership, 
appropriate prioritization, trust and effective communication, good IT governance in order 
to set IT priorities and allocate IT resources, as well as a thorough understanding of the 
business and technical environments. For effective assessment of business and IT align-
ment, the author of this thesis considers that enterprises need to assess how well they are 
currently performing and be able to identify where and how improvements can be made by 
using a business process simulation approach. 
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One of the major sources of error in alignment studies is poor quality of the measurements 
[124]. Therefore, any proposal for operationalizing the alignment assessment requires at-
tention to core concepts of research methodology, namely validity and reliability. The con-
cepts of reliability and validity are strongly relevant in order to characterize the measure-
ment procedure of the alignment. In this thesis, these concepts are defined as follows: 
Reliability is the degree to which a measurement procedure produces similar outcomes 
when it is repeated. Reliability is about consistency; it is the expectation that there won't be 
different findings each time the measures are used, assuming that nothing has changed in 
what is being measured. This illustrates that the more ways we ask something, the more the 
potential for reliability increases. Validity is the test for determining whether a measure is 
actually measuring the concept the researcher thinks is being measured. Construct validity 
is based on actual results; sometimes it is not achieved until after the data have been col-
lected and analyzed. Then this information is available for the next time someone proposes 
research on this topic [94]. Achieving reliability and validity is part of the process of opera-
tionalizing the business and IT alignment in this research work. 

RESEARCH PURPOSE 
The research presented in this thesis has two main purposes: firstly, to increase the level of 
understanding and knowledge of strategic business and IT alignment and secondly, to 
enhance existing models and methods for evaluating strategic business and IT alignment. 
Both purposes aim to improve the decision-making process for business and IT managers 
at different levels in an enterprise.  

The following specific research questions were formulated: 

Q1: How can the validity and reliability of an alignment assessment method be improved? 

Q2: What are the dominant topics in the area of alignment? 

A more specific third research question, with a narrowed scope, was formulated along the 
way as follows: 

Q3: How can the assessment of the business and IT governance alignment be facilitated? 

RELATED WORKS 
Several disciplines, models and methods are related to the research work presented in this 
thesis. This section presents a brief description of the most relevant ones. 

Strategic Business and IT Alignment: Business and IT alignment as a construct con-
cerns the degree of congruence or harmony of the IT strategy and infrastructure of an 
organization with its strategic business objectives and infrastructure. Several definitions 
supporting this characterization of alignment are available in the literature. Alignment is a 
concept aiming at the effective exploitation of IT in an organization, which implies both 
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strategic positioning and operational implementation. Alignment refers to the arrangement 
of things in relation to one another. From a management perspective, the goal is to maxim-
ize the delivery of value from IT to the enterprise. [2], [10], [12], [14], [17], [19], [36], [60], 
[61], [62], [68], [69], [70], [71], [72], [73], [74], [75], [76], [78], [80], [86], [87], [88], [126], 
[127], [130], [131], [132], [133], [134], [138], [140], [141]. 

Research in the alignment field is typically positioned as the interaction among the compo-
nents of business strategy, organization structure, information system strategy and informa-
tion system structure and processes. Many of the studies conducted to date have relied, 
either directly or indirectly, on Henderson and Venkatramann’s strategic alignment model 
(SAM). The SAM describes alignment along two dimensions. The dimension of strategic fit 
differentiates external focus, directed towards the business environment, from internal 
focus; directed towards administrative structures. The other dimension of functional inte-
gration separates the business and the IT. Altogether, the model defines four domains that 
must be harmonized to achieve alignment. [37], [40], [41], [42], [43]. See figure 1. 

Business Scope
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Figure 1: Henderson and Venkatramann’s Strategic Alignment Model (SAM). 

Although Henderson and Venkatramann’s model views alignment as an interaction among 
the four essential components, the majority of research undertaken to date has evaluated 
binary relationships between just two of the components, rather than taking a holistic view 
of the interaction among all four factors. Henderson and Venkatramann conceived the 
strategic alignment model as a dynamic one. For example, they conclude by stating: "We 
believe that the challenge of organizational transformation is best conceptualized as a dy-
namic strategic alignment process." Further support for the fact that alignment is a dynam-
ic process is also provided by a broader set of information system authors such as Ciborra 
[22]. Although numerous authors following Henderson and Venkatramann also acknowl-
edge that alignment is a dynamic process (see, for example, Chan [20, 21]; Sabherwal et al. 
[105, 106, 107]), few have attempted to examine alignment from a process perspective such 
as Tallon [118, 119, 120, 121, 122, 123, 124].  
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Despite the language used, most of the alignment studies reviewed by the author of this 
thesis have used a cross-sectional approach, that is, they have taken snapshots of a number 
of the factors at a point in time, hence taking a static view of alignment. However, some 
other authors, like Hackney et al. [35], argue that strategic IT and business alignment is in 
essence a dynamic and complex balance and should be understood more in an “interpreta-
tive” and evolutionary way than a “rational and prescriptive” one. Maes [76] defines align-
ment as the continuous process, involving management and design sub-processes, of con-
sciously and coherently relating all components of the business IT relationship in order to 
contribute to the organization’s performance over time [80]. The perspective presented by 
the author of this thesis considers both the dynamic and the static view in the assessment 
of alignment. 

As already mentioned, there are several theories, typically labeled models or frameworks 
that describe the nature of the alignment phenomenon. In particular, two assessment theo-
ries of alignment are widely published; one proposed by Luftman [68], [69], [70], [71], [72], 
[73], [74], [75], and the other by Raymond Papp [85], [86], [87], [88]. Both are based on the 
Henderson and Venkatramann model and aim at meeting the challenge of developing 
metrics that can be used across different organizations, as well as keeping the data of these 
metrics as objective as possible so that the interpretation of the same factor does not differ 
with different people across the organization.  

When discussing business-IT alignment, terms like harmony, linkage, fusion and integra-
tion are frequently used synonymously with the term alignment. It does not matter whether 
one considers business-IT alignment or IT-business alignment; the objective is to ensure 
that the organizational strategies adapt harmoniously [74], [76], [100], [101], [117], [129]. 
According to Luftman, alignment addresses both how IT is in harmony with the business, 
and how the business should or could be in harmony with IT. Alignment evolves into a 
relationship where the function of IT and other business functions adapt their strategies 
together [86], [87], [88].  

Luftman’s strategic alignment maturity model is one of the best known alignment models 
that describe the complex alignment phenomena and is also an empirically well founded 
model. In this thesis work, Luftman’s theory and models have been used extensively as one 
the main references. It is based on a combination of twelve relationships between compo-
nents of the strategic alignment model (SAM) and research results from previous studies 
on alignment inhibitors and enablers. It has been applied in 60 global companies. It ex-
amines six dimensions (criteria), rating each on a scale of 1 (lowest) to 5 (highest): 

• Communications: the exchange of ideas, knowledge and information among the 
IT and business organizations, enabling both to have a clear understanding of the 
company's strategies, business and IT environments and priorities, and what must 
be done to achieve them.  
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• Competency/Value Measurements: the use of measures that demonstrate the 
contribution of IT and the IT organization to the business in terms that the busi-
ness understands and accepts.   

• Governance: the degree to which the authority for making IT decisions is de-
fined and shared among management and the processes applied by managers in 
both IT and business organizations in setting IT priorities and allocating IT re-
sources.  

• Partnership: the relationship between the business and IT organizations, includ-
ing the IT organization’s involvement in defining business strategies, the degree 
of trust between the two organizations, and how each perceives the contribution 
of the other.  

• Scope and Architecture: the extent to which IT is able to provide a flexible in-
frastructure, evaluate and apply emerging technologies, enable or drive business 
processes and provide customized solutions to meet customer and internal needs.  

• Skills: the practices such as training, performance feedback, encouraging innova-
tion and providing career opportunities, as well as the IT organization's readiness 
for change, capability for learning and ability to leverage new ideas.  

For each criterion Luftman further defines several (sub-) attributes: thirty-eight in total for 
the six criteria, to be exact. The attributes constitute the lowest, hence the operationalized, 
level of the theory. Luftman bases the assessment on the concept of identifying a maturity 
level (in line with the Software Engineering Institute’s Capability Maturity Model concept); 
hence each attribute is to be assessed on a Likert scale from one to five. The numbers of 
the scale follow a general meaning for all attributes: 1 - means that this does not fit the 
organization, 2 - stands for low-level fit for the organization, 3 - is moderate fit for the 
organization, 4 - determines that this fits most of the organization, and 5 - describes a 
strong level of fit throughout the organization. The maturity level of a criterion is calcu-
lated as an average of the attributes below, and the overall maturity level of business and IT 
alignment is calculated as an average of the six criteria [73], [75], [78]. 

Business and IT Governance: strategic business and IT governance alignment is one of 
the main topics of strategic business and IT alignment, according to different authors. 
Within the governance field, strategic alignment is becoming more important in achieving 
the organization’s goals by adding value and balancing business risk versus return over IT. 
IT governance is integral to the success of business governance by assuring efficient and 
effective measurable improvements in related business processes. [23], [33], [34], [38], [44], 
[49], [110], [113], [114], [115], [116], [135]. 

There are many types of governance mechanisms and techniques and they are grouped into 
three categories based on what they accomplish — mechanisms that facilitate decision-
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making, processes that ensure alignment among technology and business goals and 
processes, and methods for communicating governance principles and decisions [45]. Ac-
cording to Ross and Weill [136], just as business governance is critical for ensuring that key 
decisions are consistent with enterprise vision, values and strategy, IT governance is critical 
for ensuring that IT-related decisions match organization-wide objectives. Simply put, good 
IT governance makes organizations more successful by establishing coordinated mechan-
isms that link business objectives to measurable goals [136], [137]. 

According to the control objectives for information and related technology (COBIT) [45], 
[47], [48]) framework, business governance focuses on the board’s role in making strategic 
decisions, assessing risk and understanding the drivers for business performance. Business 
governance is the system by which organizations are directed and controlled. The business 
dependency on IT has resulted in the fact that business governance issues can no longer be 
solved without considering it. IT governance enables the enterprise to take full advantage 
of its information systems, and can be seen as a driver for business governance in the stra-
tegic and operational levels. It ensures that IT is properly aligned with business processes 
and is properly organized and controlled and provides the structure that links IT processes 
and IT resources to business strategies and goals. IT governance integrates and institutio-
nalizes best practices of planning, organizing, acquiring, implementing, delivering, support-
ing and monitoring IT performance, to ensure that the enterprise’s information and related 
technology support its business objectives and processes.  

According to COBIT, IT governance is performed by a board or senior management re-
sponsibility in relation to IT to ensure that IT is aligned with the business strategy, or in 
other words, that IT delivers the functionality and services in line with the organization’s 
needs so the organization can do what it wants to do. These IT-related services and func-
tionality can be delivered at the maximum economical value or in the most efficient man-
ner.  

Many researchers and practitioners are trying to develop the concept of governance. For 
instance, Luftman [74, 75] defined it as the degree to which the authority for making IT 
decisions is defined and shared among management, and the processes that managers apply 
in setting IT priorities and allocating IT resources.  

Van Grembergen indicates that IT management must be involved in the IT governance 
processes [32]. However, there is a clear difference between IT governance and IT man-
agement. IT management is focused on the effective supply of IT services and products 
and the management of IT operations. IT governance in turn is much broader and concen-
trates on performing and transforming IT to meet present and future demands of the busi-
ness and its customers. 

Balanced Scorecard (BSC): Kaplan and Norton first presented the concept of a balanced 
scorecard system for measuring organizational performance from a holistic perspective. 
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The BSC outlines both an organization’s current operating performance and future per-
formance drivers by tracking and measuring four dimensions of business: financial, cus-
tomer, internal processes, and innovation and learning [56], [81].  

The BSC has only recently been adopted as a theoretical model for IT management re-
search. Initially, the focus was on building an “IT balanced scorecard,” using the four pers-
pectives of the BSC for a holistic approach to managing IT projects or IT departments 
[30], [31]. 

Van Grembergen has applied this concept to the IT function and its processes. Recogniz-
ing that IT is an internal service provider, the proposed perspectives of the BSC should be 
changed accordingly, with enterprise contribution, user orientation, operational excellence 
and future orientation as perspectives. By using a cascade or waterfall of balanced score-
cards, a method for business and IT fusion is provided to senior management [32]. 

The BSC plays a dual role in enhancing communication: providing a platform, or common 
language, for communication and promoting understanding of the business organization by 
the IT organization. In addition, the BSC helps IT to understand business areas better [30], 
[31], [32], [56], [108]. 

Business Process Simulation: the business process simulation is understood as a tool 
that allows representation of business processes, IT processes and services, people and 
technology in a dynamic model and consists mainly of four steps: building a model, run-
ning the model, analyzing the performance measurements and evaluating alternative scena-
rios. It mimics the operations of the enterprise and can accurately account for the realities 
of modern IT and business processes such as variability, uncertainty and resource interde-
pendencies. A process is defined as a specific ordering of work activities across time and 
place, with a beginning, an end and clearly identified inputs and outputs. To this definition 
it is relevant to add that the input and output of a process may be either a product or a 
service. [1], [13], [82], [109], [111], [112].  

According to Harrington [39], simulation provides more alternatives, lowers the risks, 
increases the probability of success and provides information for decision support without 
the cost of experimenting with the real system. Simulation thus provides a way to rapidly 
test and evaluate various solutions. Simulation can help quantify performance metrics, 
measure trade-offs associated with process designs and allow for further analysis of para-
meters such as time to market, service levels, market requirements, carrying costs and so 
forth. Simulation thus provides a quantitative approach to measuring performance [7], [8], 
[37], [39], [77], [81], [95], [99], [111], [124]. 

Enterprise Architecture (EA): There are diverse academic and practitioner work about 
EA. Different well-known architectural frameworks exist for managing enterprise-wide IT 
systems. These frameworks propose that abstract models of the enterprise and its IT sys-
tems should constitute the basis for analysis, design, decision-making, understanding and 
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communication at the enterprise level. One of the main concerns considered in the frame 
of EA is the strategic business and IT alignment [3], [4], [9], [27], [29], [51], [52], [53], [64], 
[65], [66], [79], [83], [93], [103], [128], [139], [143]. 

According to Johnson P. and Ekstedt M. [53], enterprise architecture is defined as a set of 
methods, models and tools that embody knowledge IT decision-makers can exploit effi-
ciently. It is mainly considered as a tool for making good decisions regarding the enterprise 
information systems. This approach considers enterprise information systems management 
in terms of three domains: the business organization, IT organization and information 
systems. “The business organization may be viewed as the consumer of the services pro-
vided by the information systems, which in turn are targets of the services of the IT organ-
ization” [53]. One of the main concerns considered in the frame of this approach is the 
strategic business and IT alignment. The IT organization serves two purposes: to manage 
the information systems and to deliver services to the business organization directly with 
IT system-related problems such as change management and user support [125]. “In order 
to optimize the IT organization it thus has to be aligned with the business organization as 
well as the information system portfolio.” [53].  

RESULTS  
The main results of this research work are described in three sub-sections. The papers 
included in this thesis can be grouped into three types; papers A and B present the big 
picture of the alignment, proposing an organization-wide approach and a metamodel for 
assessing it and for improving the validity and reliability of Luftman’s model.  

Paper C presents a prioritized diagram of the most widely accepted strategic alignment 
model (SAM), proposed by Henderson and Venkatramann, with the purpose of categoriz-
ing the most important topics and trends in the research area of alignment. Papers D, E 
and F present the governance alignment perspective, selected by using the developed and 
presented prioritized diagram, as one of the most relevant topics of alignment. In these 
papers the author proposes different models and methods for identifying and managing 
alignment measures, i.e., balanced scorecard, metamodels, and business process simulation.  

The details of these results are contained in the papers included in this thesis. The purpose 
of this section is to summarize the results obtained by the research described in the six 
included papers.  

RESULT 1: A theory-based metamodel for evaluating the maturity level of strategic 
business and IT alignment. 

The theoretical base of this research result presented in papers A and B is Luftman’s stra-
tegic alignment maturity model, which is based on Henderson and Venkatramann’s SAM. 
See figure 1. This research work makes its contribution by proposing an alternative organi-
zation-wide approach, with the purpose of enhancing the validity and reliability of Luft-
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man’s alignment model. Moreover, in order to improve the organization-wide approach, a 
theory-based strategic alignment metamodel has been proposed using Luftman’s model as 
a reference. The purpose of building a metamodel was to facilitate a practical decision-
making tool for IT and Business Managers in an organization. The developed metamodel is 
affiliated to the enterprise architecture (EA) discipline as a guide to identifying the relevant 
representations for specific concerns. The correctness of Luftman’s theory is not discussed 
in papers A and B; rather Luftman’s strategic alignment maturity model is simply used as a 
true theory of alignment. 

In order to build the theory-based metamodel for evaluating the alignment, first Luftman’s 
model was translated into a new syntactic representation of their key criteria and concepts 
in a form of a tree-structured hierarchical diagram. The purpose of building that kind of 
diagram was to make the theory explicit, facilitating both critical examination and reuse of 
it. Luftman’s diagram was constructed by representing the above-described six criteria, all 
38 attributes and alignment level for each attribute expressed by its set of conditions and 
properties. Each alignment level has the corresponding attribute, while the attributes have a 
composition relationship with their corresponding criterion. In figure 2 it is showed partial-
ly the hierarchical diagrams described above, according to Luftman’s model. It is presented 
an illustrative example of the Governance Criteria, as one of the relevant perspective de-
veloped in this research work. The complete graphical interpretation of Luftman’s diagram 
and the complete theory-based metamodel can be found at references [118] and [119], 
respectively. 

 

 

 

 

 

 

 

Figure 2: A partial view of Luftman’s diagram, representing the Governance Criteria 

The attributes and descriptions of levels of the strategic alignment maturity model were 
refined so that each of the 38 attributes assigned to the 6 alignment criteria are broken 
down one further level into a set of new questions developed on the lowest level of the 
model and easy to pose to the respondent. So, instead of estimating the level of maturity 
for an attribute (on the scale ranging from 1 to 5), the attribute was measured by obtaining 
a couple of “yes” or “no” answers (see paper A and B). Data for evaluating the alignment 
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are collected from the people working in the different hierarchical levels, particularly cover-
ing business and IT, management and staff. A question is addressed to a person based only 
on the presumption that the person may be most knowledgeable in providing the best 
answer within the organization. Moreover, validity is addressed partly by broadening the 
assessment base in terms of more sources of information within the organization and partly 
by using different ways of measuring the same phenomena. 

The proposed metamodel puts forward Luftman’s theory and presents a more valid and 
reliable model-based assessment for evaluating strategic business and IT alignment. A more 
valid alignment method means that the performed measures are more appropriate than the 
ones proposed by Luftman. A more reliable one means that the procedure of measurement 
is producing similar outcomes for different alignment models. It suggests an alternative to 
tackle some lessons learned, suggesting less ambiguous data collection processes and tools. 
There were proposed templates, a set of artifacts for modeling, to build the view compo-
nents, instantiations of viewpoint components with the corresponding assessed level of 
alignment. See figure 3. 

In summary in the metamodel, the criteria and attributes are represented by viewpoints and 
the levels of alignment are represented by view point components. This theory-based me-
tamodel is a further contribution to the benefits of the enterprise-wide assessment ap-
proach published and applied in two case studies [96]. See more details in paper B. 
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Figure 3: A partial view of Luftman’s theory-based metamodel. 

The models and methods presented in this thesis have been deployed in two case studies in 
different cultural environments. Results from these two pilot studies show that the organi-
zation-wide approach as such is practically viable, considering the importance of the valid 
and reliable assessment method for any type of organization. The empirical results from 



STRATEGIC BUSINESS AND IT ALIGNMENT ADDRESSING ASSESSMENT AND GOVERNANCE 

12 

 

applying the proposed approach are presented by means of two case studies, one per-
formed in a Swedish private company and the other in a Nicaraguan public organization. 

2) RESULT 2: A categorization and prioritization of the most relevant topics in the 
field of strategic business and IT alignment. 

The purpose of this section is to present the categorization and prioritization results ob-
tained from an extensive literature review and most frequently cited authors on strategic 
business and IT alignment. 

The developed and presented categorization and prioritization of strategic business and IT 
alignment works give indications on how important the alignment community finds the 
different sub-topics in the field of alignment. It is reasonable to classify and prioritize 
alignment sub-topics, since it is the de-facto classification and prioritization made by ex-
perts in the field. It shows in percentage form the level of importance of different key 
alignment sub-topics or properties presented by the relevant selected literature sources. Use 
of the diagram highlights deviations or focus variations of different alignment theories and 
concepts among the selected and used references that are not immediately apparent when 
looking at the different references or theories separately. The categorization was based on 
the Henderson and Venkatramann model (SAM) because this is the model most widely 
accepted among academics and practitioners. See figure 4 and 5. 

An extensive literature review on alignment was conducted in this thesis work to identify 
the most generally accepted (by scoring the number of citations) works on alignment. In 
total, more than 150 articles, books and technical reports were selected and included in the 
assessment. All references were selected and classified using the reference author index 
(RAI), science citation index (SCI), Institute for scientific information (ISI) and publica-
tions research index (PRI). The most widely cited—279 citations according to the search-
ing process described in section five of paper C and the strategic business and IT alignment 
model used—is the one presented by Henderson & Venkatramann in 1993. Hence it is 
natural to use it as the reference model in this research work. 

The SAM model was turned into a new format in order to be able to use it as a framework 
for categorizing alignment literature. The idea behind these kinds of diagrams is to decom-
pose intangible and hard-to-measure properties (topics) into more detailed sub-properties. 
One may thus interpret each level in the subdivided tree as the sum of its underlying sub-
levels. This decomposition can of course be performed repeatedly in order to generate a 
tree-structured hierarchy on any number of levels with the objective of defining and mea-
suring the alignment theory and its key elements. By doing this, a structured, concrete and 
transparent definition of the subject can be achieved. In this case the SAM is transformed 
into a hierarchical diagram, which is only a syntactic operation where no new categories are 
added or existing ones excluded. Consequently, the first subdivision of the SAM is strategic 
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fit and functional integration, followed by strategic business fit, strategic IT fit, strategic integration and 
operational integration.  

On the bottom level the diagram ends up with 36 sub-topics relating concepts like business 
and technology scope, architectures, business and IT governance, business process and IT skills, distinctive 
competencies and administrative infrastructure, etc. all directly mapped to the SAM presented by 
Henderson and Venkatramann in figure 1. 

The obtained diagram for SAM is partially presented in figure 4 (18 topics from a total of 
36).  
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Figure 4: Strategic Business and IT Alignment Diagram for SAM. 

The prioritization process consists of weighting the importance of the alignment sub-topics 
presented by the most relevant and cited alignment references found. Given the large set of 
relevant references, it is then possible to picture how the alignment community as a whole 
is prioritizing its area. The weighting procedure consists of assessing each of the selected 
references and its corresponding statements, identifying general and specific alignment 
topics and relating them to the levels and topics presented in the diagram. Once a sub topic 
is identified and related to a specific topic, a value weight of “1” is assigned to that sub 
topic in the diagram. The process is repeated for each assessed reference, and then all 
weights are accumulated and assigned in the corresponding sub topic. At the end of this 
weighting process, all accumulated values in all 36 topics are added together, making it 
possible to calculate percentages for each topic by dividing the accumulated value in each 
by the calculated total. The corresponding percentages are added to get the percentage for 
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each of the four boxes of the next level up in the diagram. See the example in figure 5. See 
more details in Paper C included in this Thesis work. 

Business and IT Strategic Alignment

Strategic Fit Functional 
Integration

Strategic Integration Operational Integration Strategic IT Fit Strategic Business Fit 

13% 17% 30% 40%

30% 70%

 

Figure 5: The prioritized diagram of strategic business and IT alignment based on SAM 
(three of four levels are presented) 

The prioritized diagram thus shows in percentage form the level of importance of different 
key alignment topics or properties presented by the relevant selected sources. The resulting 
numbers and percentages were then translated into weights of importance for the corres-
ponding levels, topics and sub topics in the obtained diagram. Therefore, it is more feasible 
to identify how the most relevant and credible references are defining the alignment con-
struct and which are the more mentioned topics or domains based on the Henderson and 
Venkatramann definitions.  

The obtained categorization and prioritization for the strategic business and IT alignment 
makes a contribution to the current theoretical and practical assessment frameworks in the 
alignment field. 

RESULT 3: An approach for analyzing the business and IT governance alignment 
based on business process simulation model and balanced scorecard method. 

The third result presented in this thesis is described in two parts, one of which presents a 
business process simulation approach in order to facilitate the process for assessing the 
business and IT governance alignment (papers E and F) while the other describes the ap-
plication of IT and business BSC method for analyzing the relationship between business 
and IT processes and their KPI with the purpose of facilitating the assessment of business 
and IT governance alignment (paper D). Both methods were proposed as operational mean 
in order to facilitate the process for assessing the business and IT governance alignment. 

Firstly, a well known method, the balanced scorecard for evaluating the level of alignment 
between business and IT processes, is proposed for analyzing KPI for both type of 
processes and theirs relationship. In an illustrative example in paper D, two sets of key 
performance indicators were identified, one for business processes and the other for IT 
processes. Two well known literature references were proposed in order to select IT key 
performance indicators, COBIT and ITIL (IT Infrastructure Library). The set of key busi-
ness performance indicators can be determined based on the type of business from the well 
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known business literature. See references in figure 6, which present a conceptual model of 
business and IT governance alignment by means of business and IT process alignment 
analysis.  

Paper D presents a new perspective and concepts on how to facilitate the analysis of the 
business and IT governance alignment by means of mapping business and IT balanced 
scorecards and identifying key performance indicators for selected IT and business 
processes. In order to implement the proposed method, it is necessary to define business 
and IT priorities, specific processes, types of metrics, information and documentation 
availability, scales or perspectives for the BSC, simulation settings, etc. An illustrative ex-
ample is presented in paper D to show how to put the proposed approach into practice. 

The application of the BSC for identifying and measuring the level of business and IT 
process alignment is the first part presented in this result section. The procedure consists 
of the processes (business and IT) and their respective key performance indicators (KPI), 
based on ITIL [46] and COBIT [45] frameworks. Once the two lists of KPI for IT and 
business processes are decided, the next step is to group and fit them into one of the four 
specific perspectives defined for the IT and business BSC [32], [56], [81], [108]. A decision 
also needs to be made about the suitable scale and the appropriate metrics defined in order 
to compare the two lists. By using the defined scale and metrics, the analysis of relations 
between the two lists of KPI is performed to determine the level of alignment between 
business and IT process and consequently an inference can be made about the business 
and IT governance alignment. This proposed analysis gives a concrete contribution for 
identifying and measuring the level of strategic business and IT alignment. See figure 6.  

In the first part of the figure 6 it is presented a conceptual model of business and IT go-
vernance alignment as an extended model of SAM, taking only the bubbles “business go-
vernance and IT governance”. In the second part of the figure 6 there are presented the 
relationship between business and IT processes, and for each of them, their respective key 
performance indicators related at the same time by using the method of BSC.  
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Figure 6: The conceptual model of the strategic business and IT governance alignment. 
Paper D, E and F. 
 

The second part of this research result presents the process modeling and simulation ap-
proach for assessing the business and IT process alignment. Process modeling and simula-
tion consists mainly of four steps: building a model, running the model, analyzing the per-
formance measurements and evaluating cost-effective alternative scenarios. The simulation 
essay presented introduces the business process and IT process service (ITPS) alignment 
view in order to facilitate the alignment assessment of business and IT governance. See 
details in papers E and F and practical example in the appendix at the end of this thesis. 

This approach provides to the business and IT managers a solid yet flexible dynamic com-
mon structure for facilitating the assessment process of BITGA at the operational level. It 
constitutes a basis for cross-organizational collaboration between business managers re-

Start the Second Part 

Start the First Part 



INTRODUCTION 

17 

 

sponsible for the separate parts of processes in an organization and IT managers, offering 
advantages to business and IT managers in making decisions. 

For effective assessment of business and IT governance alignment, enterprises need to 
assess how well they are currently performing (as-is model) and be able to identify where 
and how improvements can be made (to-be model). This applies to the performance of 
both the business and IT process services. By utilizing the process simulation, the sug-
gested approach is to assess the current business and IT process services and describe the 
activities and procedures involved and the information flows. With that information it 
becomes possible to explore alternatives (“what if” scenarios) that may improve perfor-
mance measures for those processes. 

A very important aspect of the process simulation approach is scenario analysis, which 
allows the assessment of what-if scenarios. Adoit1

Scenario analysis is a technique that has proved consistently effective for dealing with stra-
tegic uncertainty in numerous types of organizations. Rather than determining a single 
correct view of the future and the implicit strategic response, scenario planning embraces 
uncertainty and devises a range of views of an uncertain future. Paper F includes a descrip-
tion of how to generate scenarios for identifying and measuring the business and IT align-
ment level. Experiments are designed to determine the effects of changing the input confi-
guration on one or more output statistics. A scenario is a specification of the input configu-
ration, i.e. the input values used for a single simulation run. Scenarios can be created one at 
a time or en masse. Sometimes the objective of an experiment is to find the best system 
configuration from a number of configurations. 

 software provides functionality for com-
paring metrics from multiple scenarios in a statistically sound way. Scenario analysis is a 
statistical analysis of model output for a given performance measure under different sets of 
input data. 

One of the IT processes illustrated in this thesis is the change management (IT process 
service) according to the ITIL framework [84] and its alignment with a specific business 
process (sales process). Given the scope of this IT process, it is easy to see why it interacts 
with every other IT process in the ITIL framework [84] as well as with other business 
processes. An illustrative numerical example is presented in paper F, showing a possible 
way to implement the proposed approach. For more details about the application of the 
proposed simulation essay in paper F, see the appendix at the end of this thesis work. 

                                                           

1 Adoit is software for modeling and simulating IT processes and its relationship with business processes, based 
on IT infrastructure library.  
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CONTRIBUTIONS 
1)  A theory-based metamodel for evaluating the maturity level of strategic 

business and IT alignment. 

This research work proposes a further development of Luftman’s approach in terms of 
validity and reliability as well as systematically documented. The proposal describes an 
organization-wide assessment approach, where the maturity model criteria and attributes 
are assessed with sub-questions for clarity. The applied questionnaire during the two per-
formed case studies triangulates the posed questions by collecting evidence from both 
direct interviews and alternative sources such as documents. The theory-based metamodel 
of Luftman’s alignment assessment theory consists of 74 artifacts and 190 inference rules 
from which to represent the relevant issues of an enterprise’s views for assessing alignment. 
This assessment method contributes by increasing the validity and reliability of the col-
lected data and obtained results. See the details in paper B. 

2)  A categorization and prioritization of the most relevant topics in the field 
of strategic business and IT alignment. 

The obtained categorization and prioritization of strategic business and IT alignment is the 
main contribution in this part of the thesis. The defined categories and founded priorities 
should give indications on how important the alignment community finds the different 
topics and sub-topics in the field of alignment. Moreover, it is reasonable to use the priori-
tized diagram for categorizing the alignment topics, since it is the de-facto prioritization 
made by experts in the field. The prioritization process consists of weighting the impor-
tance of the alignment sub-topics presented by the most relevant and cited alignment refer-
ences found. 

The diagram shows in percentage form the research effort spent in studying the different 
key alignment topics or properties presented by the selected relevant sources. By using the 
diagram, it is possible to highlight deviations or focus variations of different alignment 
theories and concepts among the selected and used references, which are not immediately 
apparent when looking at the different references or theories separately. 

The obtained results in paper C, included in this thesis, make an important contribution to 
the current theoretical and practical assessment frameworks and approaches in the align-
ment field. 

3)  An approach for analyzing the business and IT governance alignment 
based on business process simulation model and balanced scorecard me-
thod.  

This approach proposes a business process model for analyzing the strategic business and 
IT governance alignment as an extended model of SAM (Henderson and Venkatramann). 
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A business process simulation approach was proposed as a cost-effective and scenario-
based method for identifying and operationally measuring the level of alignment between 
business and IT processes and it proposes a well known method for measuring perfor-
mance: balanced scorecards for evaluating the relationship between business and IT 
processes. Both proposed methods were proposed as operational mean in order to facili-
tate the assessment process of business and IT governance alignment. 

RESEARCH DESIGN 
“The object of all science, whether natural science or psychology, is to coordinate our experiences into a logical system.” Einstein, 1950 

This section covers the methodologies that have guided this research study. The research 
design used in this thesis work was decided on the base of the research questions formu-
lated by the author. Mainly three types of methodologies have been used:  

a) The case study methodology was applied for collecting data from different sources of 
information in two organizations. According to Yin [142], the case study methodology is a 
way of obtaining valid and reliable information or research findings. It is particularly valua-
ble in answering who, why and how questions in management research. Case studies are 
not used in this research as a scientific method but rather as a suggestion on how to collect 
data when employing the proposed methodology. Three types of data sources were consi-
dered in the case studies performed: interviews, observations and document reviews. Do-
cumentation collected includes technical papers; interim reports; published reports; records 
of the interviews; internal reports such as technical, financial and organizational; strategic 
plans and other important documents [94].  

The first case study was performed in Nicaragua, at a major state agency. The second was 
performed in Sweden, the Swedish part of an international energy enterprise. The subject 
of the alignment assessment was the service order process used by several companies and 
the Enterprise Resource Planning (ERP) system related to many of the business processes.  

The purpose was to gather comprehensive, systematic and in-depth information about each 
case studied. It was used for proof of concept validation of the method. Wherever possible, 
purely descriptive data should be converted into quantitative data. According to Quinn 
[89], the credibility of case study research depends on three distinct but related inquiry 
elements: rigorous methods, the credibility of the researchers and philosophical belief in 
the value of qualitative inquiry. In this research, a substantial amount of time and attention 
was devoted to the issue of the methodology, validity and credibility of the performed case 
studies. The findings suggested by the case studies are perceived to be useful for IT manag-
ers in the decision-making process related to alignment challenges and also for improving 
the assessment methods for measuring the level of alignment between business and IT 
(papers A and B). 
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b) A reference model proposed by Johnson P. [53] was used for building and prioritizing 
the hierarchical diagram of the alignment. The author performed a broad literature review 
in order to classify and prioritize relevant alignment topics based on the Henderson and 
Venkatramann model (paper C). See figure 1. The author also applied a content analysis 
and archival research in order to understand the wide literature review about the prioritiza-
tion of alignment topics. It was based on developing a way of coding and classifying the 
information in the documents or media being studied. It includes qualitative methods and 
some kinds of quantification of collected data. 

c) Moreover, different and well known conceptual models and methods [13], [32], [39], 
[56], [81], [82], [108], [109], [112], were used for the development of the process simulation 
alignment models and balanced scorecard analysis, as well as many different types of doc-
uments and literature for evaluating and measuring strategic business and IT alignment 
(papers D, E and F). An explanation of the process-oriented approach was considered as a 
relevant methodological topic for inclusion in this research. A process-oriented approach 
also requires sensitivity to both qualitative and quantitative changes in an organization and 
its information technology. By describing and understanding the details and dynamics of 
business and IT processes, it is possible to isolate critical elements, find bottlenecks or 
build and analyze different types of scenarios. Some specific statistical analysis and simula-
tion essays (what if) were performed in order to evaluate the level of alignment between 
business and IT. Process simulation involves experimentation on a computer-based 
process model of some system. In this case, the model was used as a vehicle for experimen-
tation, often in a trial and error way, to demonstrate the likely effects of various inputs 
(answering “what if” questions). Sometimes these experiments may be quite sophisticated, 
involving the use of statistical design techniques. Such sophistication is necessary if a set of 
different effects may be produced in the results by several interacting variables (costs and 
cycle times for a big set of business and IT process, for example).  
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