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level in an enterprise is a serious challenge for many
organizations. It is unclear, for instance, what type of
properties should be measured: the communication level
between IT and business, the service level agreement
performance, the level of human resource skills, the business
and IT governance, etc. These aspects would all surely
indicate different levels of alignment and different priorities
for the same company.

Abstract--Many academic and practitioners’ studies have
shown that misalignment or lack of alignment between
information technology (IT) and business strategies is one of the
main reasons why enterprises fail to exploit the full potential of
their IT investments. Furthermore, organizations that have
accomplished a high degree of alignment are often associated
with better business efficiency and effectiveness performance.
Consequently, strategic business and IT alignment (SBITA) has
consistently been one of the top concerns of the Chief
Information Officer (CIO) in an enterprise.
Despite these facts, there is little consensus on what SBITA
really is; there are few documented theories, concepts and
operational approaches for identifying, measuring, improving
and maintaining the SBITA level in an enterprise.
This paper is based on the strategic alignment model (SAM)
proposed by Henderson & Venkatraman in 1993, which is
considered one of the most widespread and accepted models
among the alignment community. Basically, all later alignment
models and consulting practices start from this model. The SAM
consists of a set of alignment sub-topics presented partially in
figure # 3, which have been used for prioritizing the SBITA
topic.
An extensive literature survey has been carried out and the
most relevant and cited references in the field have been
categorized according to the sub-topics of the SAM. Doing so
provided an indication of how important the alignment
community finds the different aspects of SBITA.

II. OUTLINE
The next section presents the paper’s main research
background, the SAM reference model and the justification
for building and prioritizing the SBITA-TD. Section IV
describes the transformation of the SAM into a theory
diagram. Section V describes the search and review process
to select relevant references. Section VI explains the
prioritization procedure and presents the prioritized SBITATD. The conclusion, section VII, presents the paper’s main
results and contributions. See also the logical flow of this
work in figure #1.

I. BACKGROUND TO THE RESEARCH
The
problem
of
identification,
measurement,
improvement and maintenance of the strategic business and
IT alignment (SBITA) level has become an increasingly
important priority for the CIO and CEO. SBITA may be
essential to assure tangible and intangible benefits for the IT
investments made by an enterprise. Although SBITA is one
of the most central areas for enterprise IT management today,
the topic still lacks good decision-making support at the topmanagement level (i.e. CIO and CEO level). See references.
This study is part of an ongoing Enterprise Architecture
Research Program (EARP) at the Royal Institute of
Technology (KTH) in Stockholm, Sweden. The overall goal
of the program is to provide the CIO function with
architecture-based tools and planning and decision-making
methods for enterprise-wide information systems.

Figure # 1: Logical Flow of the Work Presented in this Paper

III. RESEARCH BACKGROUND
A. The Importance of Assessing the SBITA
For a number of reasons, contemporary firms operate in a
dynamic environment such as new technologies,
entrepreneurial ideas, strategic alliances, mergers and
acquisitions, and regulatory changes. Key to a wellfunctioning company is an efficiently deployed information
technology supporting the business strategies, goals, and
needs.

A. Purpose and Scope
The results presented in this article are part of a larger
research project whose goal is to develop a method for
assessing the level of strategic business and IT alignment in
the frame of Enterprise Architecture. Assessing the SBITA
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The purpose of this paper is to present a nuanced
definition of SBITA that highlights the current focus of
alignment. Since the SAM is a generally well-accepted
framework for alignment, it has been considered suitable to
serve as a common reference model. It has thus been used as
a structure for categorizing the works of other frequently
cited authors collected in the literature review on alignment.

The importance of SBITA has been reported as an
organization-wide issue that directly impacts the company’s
overall performance. It is claimed to be a necessity to realize
benefits from investments in IT. This realization grows in
importance as companies strive to link technology and
business in the light of dynamic business strategies and
continuously evolving information and communication
technologies.
Despite the fact that alignment is an issue of utmost
importance and that a plethora of articles on the topic exists
today, no consensus among academics and practitioners can
be found on what alignment is, how it should be defined or
measured in the organization, or what measures should be
taken to maintain and improve its level. Consequently, the
key question about how to accomplish strategic alignment
between business and IT in the real world’s complex and
dynamic environment is still a great unanswered challenge
for the CIO and CEO. See references.

C. The Need for Defining SBITA
There is a famous saying that “you cannot control what
you cannot measure,” and in addition, “…you cannot
measure what you cannot define.” If we are unable to define
and measure alignment, then what we can say about the
business effectiveness or about the IT efficiency?
For anyone interested in managing the alignment level in
an organization, it is of course of utmost importance to have
a clear picture of what alignment is and how it can be
concretely defined and assessed. In general, it is conceived
that SBITA has to do with the degree of congruence or
harmony between the IT strategy and IT infrastructure and
the business strategy and organizational infrastructure. Most
people also agree that issues such as the communication
between IT and business personnel, reporting structures, as
well as the actual IT architecture or IT governance, among
others, are important factors of alignment.
Several definitions supporting this characterization of
alignment are available in the literature: Broadbent & Weill
[14], Chan & Huff [16], Luftman, Lewis, & Oldach [47],
Maes, Rijsenbrij, Truijens, & Goedvolk [49], Reich &
Benbasat [62], Tallon & Kramer [76].
Disagreements, however, are found on the exact extent
of such issues and their relative importance to the alignment
level. For instance, is human communication more or less
important than top management’s involvement in IT projects
for achieving a highly aligned organization, and should
hiring of new employees be considered a part of alignment at
all?
Many of the authors referred to in this paper admit that
the concept of SBITA is ambiguous, and that very few
serious attempts have been made to make the alignment
concept more tangible and measurable. Different alternative
terms have been used to refer to the alignment issue among
the reviewed references, for instance: balance, harmony,
coordination,
fit,
linkage,
fusion,
relationship,
communication, etc. These terms show different perspectives
and levels of understanding of the alignment concept. There
are a lot of open and unanswered questions, such as: is it
possible to define alignment in a unique way?, is alignment
an outcome or a process leading to this outcome?, is
alignment a dynamic process or an event?, is it possible to
measure the alignment level in general?, how does one
practice alignment?, what are the most important topics
defining or comprising alignment?
According to R. Maes [49], alignment is not clearly
defined and offers no handles for management practice. He

B. A Reference Strategic Alignment Model (SAM)
An extensive literature review on alignment was
conducted in this work to identify the works on SBITA that
are most generally accepted (by scoring the number of
citations). In total, more than 150 articles, books and
technical reports were selected and included in the
assessment.
The strategic business and IT alignment model most
widely cited (279 citations, according to the performed
searching process described in section V of this paper) and
used is the one presented by Henderson & Venkatraman in
1993 [28]. See figure # 2. This theoretical construct, also
known as the strategic alignment model (SAM), describes
alignment along two dimensions. The dimension of strategic
fit differentiates external focus, directed towards the business
environment; and internal focus; directed towards
administrative structures. The other dimension of functional
integration separates the business and the IT. Altogether, the
model defines four domains that must be harmonized to
achieve alignment.

Figure # 2: Strategic Alignment Model (SAM), adopted from Henderson and
Venkatraman [28]
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also stated that in order to enhance a practical alignment tool,
the following aspects, among others, should at least be
considered: 1) “it should start from an unequivocal definition
of alignment”; 2) It should consider alignment at different
levels, ranging from strategy to implementation; 3) It should
attempt measurability. These are part of the important issues
that the author of this paper is considering in his assessment
through the development of a prioritized SBITA-TD (see
section VI.A).
The purpose of this article is thus to categorize and define
the topic of alignment more stringently given its current
knowledge base. By compiling and reviewing the relevant
literature on the subject, the result can give an indication of
how important the alignment community finds the different
topics and sub topics in its field.

theory. A number of criteria to be used when evaluating the
quality of a theory diagram are presented below. Relevance.
Some theories are relevant to the observer and some are not.
Relevance is related to what value it brings to the topic.
Relevance is thus an important assessment criterion when
generating a TD. Correctness. Except for relevance, the
prime aspect of a theory is if it’s true or false, i.e. its
correctness. The main issues to consider in theory diagrams
are whether important properties are missing, whether
unimportant ones are present and whether the relations are
appropriate. Specificity. Another vital issue is how specific
the theory is. With respect to properties, a theory that
specifies operationalized properties is more specific, and thus
more useful, than one that only specifies intermediate
relations. Similarly, a theory that specifies a priori relations is
probably more useful than one that only specifies a posteriori
relations. Credibility. The credibility of some part of a
theory diagram may be assessed in two ways: argue for it
yourself, or refer to someone else.
In this case the SAM is transformed into a hierarchical
SBITA-TD, 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 fit
and functional integration, followed by strategic business fit,
strategic IT fit, strategic integration and operational
integration.
On the bottom level we end 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 Venkatraman in figure # 2.
The final theory diagram (SBITA-TD) for SAM is
partially presented in figure # 3 (18 sub-topics from a total of
36).

IV. TRANSFORMATION OF THE SAM INTO A
THEORY DIAGRAM
To be able to use the SAM as a framework for
categorizing alignment literature we have turned the model
into a new format, namely hierarchical theory diagram [34],
cf. Figure # 3. The idea behind theory diagrams (TD) is to
decompose intangible and hard-to-measure properties
(topics) into more detailed sub-topics. 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 in
any number of levels with the objective of defining,
measuring or operationalizing the alignment theory and its
key elements. By doing this, a structured, concrete and
transparent definition of the subject can be achieved. A TD
for alignment thus defines what the alignment community
means by this word in terms of other, more specific and
concrete properties or topics. According to Johnson [34], a
TD facilitates both critical examination and reuse of the

Figure # 3: SBITA-TD for SAM
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V. SELECTING AND REVIEWING ALIGNMENT
REFERENCES
The selection of information sources was approached
by an extensive literature search over the Internet, using
the most important and credible renowned databases. The
performed literature review consisted of a broad search of
academic and practitioners’ information sources of. A set
of search key words was used: alignment, business and IT
alignment, strategic alignment, IT alignment, IT
architecture, IT management, IT and business fit, IT and
business fusion, alignment models, measuring IT and
business performance, and strategic IT and business
planning. References were not only found from direct
searches, when highly referenced works were found, but
relevant references from these works were also used as
sources and criteria for continuing the search process.
All references were selected and classified using the
reference author index (RAI), science citation index (SCI),
Institute for scientific information (ISI), publications
research index (PRI), and based on the search results
(citation score) provided by the search engine, i.e. Google
Scholar and CiteSeer1. The mentioned indexes were used
as a means for finding and classifying the more relevant
authors’ names and papers’ titles in the alignment field.
The Google Scholar and CiteSeer were used for
identifying the citation scores for the selected references or
authors.
After the search process, more than 150 documents on
the alignment field were found and reviewed. The review
process consisted of the abstract and quick reading of all
documents in order to determine their relevance in relation
to the topics and sub-topics of the SAM. Then a more
detailed selection was performed and a more in-depth
analysis was made of the 89 most relevant (considering the
topic and sub-topics of the SAM), highly cited and
credible research papers, books and technical professional
and consultant reports.
These 89 selected references were classified in a
database built to facilitate the review and data extracting
process, containing the following fields: index number,
author names, title, key words, citation score, and
definitional, cause and effect and compositional
statements.
For each of the 89 references a summary of 75% of
their content was generated using a summarizer tool
(Copernic Summarizer),2 and a set of key words associated
with the properties and components included in SAM were
defined as inputs for this tool, for example: strategic
business fit, strategic IT fit, strategic integration,
operational
integration,
functional
integration,
1

http://scholar.google.com; http://citeseer.ist.psu.edu;
http://library.dialog.com; www.isinet.com
2
For details see www.copernic.com

organizational infrastructure and process, IT/IS infrastructure
and process, business and technology scope, distinctive and
systemic competencies, business and IT governance,
administrative infrastructure, IT architecture, business and IT
process, business and IT skills.
Using sophisticated statistical and linguistic algorithms,
Copernic Summarizer analyzes text of any length, generates a
list of the key concepts contained in the original documents
(Word, PDF and others) and creates summaries composed of the
most relevant sentences. The algorithm is fundamentally based
on searching a chain of key words defined by user and some
linguistic criteria for selecting specific sentences or statements
containing the defined set of key words, starting from the
previous point and ending with the closer next point i.e. taking
an entire sentence.
Once the summary was obtained, the summarizer tool
allowed us to highlight the main defined key words or concepts
along the text and obtaining the summary file in a “.doc” or
“.txt” form. Then, an own program (a software application) was
developed by the author in order to review the obtained
summary and facilitate the selection procedure of different types
of statements (definitional, cause and effect and compositional).
After all automatic process, the finally selected statements (190
in total) were completely read and analyzed by the author with
the validation and re-classification objective and after that they
were stored in a database. The mentioned software application
and database will be presented and referred during the paper
oral presentation.
The main goal of the previous described work was to
identify and classify for each of the summary these three
different types of statements: definitional (define the concept of
SBITA in general or partially), cause and effect (define cause
and effect relationship between two components or factors
affecting SBITA), and compositional (identify components and
their relationship with different SBITA sub-topics). The
purpose of this was to get input numerical data and percentage
for prioritizing the SBITA-TD in a more efficient, reliable and
credible way.
An average of 5 statements for each of the selected 89
references, i.e. a total of 445 statements were found and
selected. All statements were then reviewed and a 190 of them,
most relevant and representative ones, were used to make the
SBITA prioritization. Considering the built SBITA-TD in
section IV and all obtained data and information from the
reviewed references, we are prepared to start with the procedure
of the SBITA-TD prioritization.
VI. PRIORITIZING THE SBITA-TD
A. Theory-based Prioritization
In this work a topic of SBITA has been prioritized
according to the focus of the identified literature. In order to
develop a relevant and trustworthy result of such a theory-based
prioritization, it is of utmost importance to consider: 1)
completeness, i.e. the more references the better; 2) the fit of the
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references with respect to the intended scope, i.e. they
should deal with the topic of alignment; 3) how well
accepted the references are, i.e. the less controversial the
better; and 4) the degree of operationalization, i.e. their
practical applicability in the real world [34].
In relation to the first and second points, we can argue
that a broad and credible reference search was performed
by using a set of relevant alignment criteria and key words
as explained in the previous chapter. This way we assured
a high degree of completeness and fitness to the alignment
scope. To assure a reasonable acceptance level of the
references, as mentioned in point three, they were selected
by citation scores in the alignment field. The fourth
criterion, the degree of operationalization, was an
important criterion not only for academic but also for
practitioners’ reviewed references. Therefore we can argue
that the applied prioritization procedure fulfills the four
mentioned requirements for assuring its credibility to a
high degree.
The purpose of obtaining a prioritized TD based on
SAM, in this case the SBITA-TD, is to categorize and
define the topic of alignment more stringently given its
current knowledge base. This prioritized SBITA-TD
should give indications on how important the alignment
community finds the different topics and sub-topics in the
alignment field.

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 sub-topics presented in the SBITA-TD. Once a topic
is identified and related to a specific sub-topic, a value weight
of “1” is assigned to that sub-topic in the SBITA-TD. The
process is repeated for each assessed reference, and then all
weights are accumulated and written in the corresponding subtopic (in the bottom level of the SBITA-TD). At the end of this
weighting process, all accumulated values in all 36 sub-topics
are added together.
That makes it possible to calculate percentages for each subtopic, dividing the accumulated value in each by the calculated
total. To get the percentage for each of the four boxes of the
next level up in the SBITA-TD, the corresponding percentages
are added.
The prioritized SBITA-TD 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 corresponding levels, categories
or topics in the SBITA-TD.
It is now possible to identify how the most relevant and
credible references are defining the alignment construct and
which are the more mentioned topics or domains based on the
SAM.

B. The Prioritization of SBITA-TD
The SBITA-TD 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.
Moreover, it is reasonable to use this distribution as a
norm for a general definition of alignment, since it is the
de-facto prioritization made by experts in the field.

See the example in figure # 4 and figure # 5.
Moreover, 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.

Figure # 4: Example of a Prioritized SBITA-TD based on SAM (showing only three of four levels)
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Figure # 5: Example of a Prioritized SBITA-TD, Showing 9 Sub-Topics for the Operational Integration Topic.

VII. CONCLUSIONS
REFERENCES
The prioritized SBITA-TD should give indications of
how important the alignment community finds the
different topics and sub-topics in the alignment field.
One of the relevant findings presented in this paper,
after obtaining the SBITA-TD, was the fact that most of
the literature in the strategic alignment field is putting its
efforts into the strategic integration and operational
integration in the bottom level of the SBITA-TD (figure #
5); i.e. the functional integration topic represents 70.53%
of importance in the effort to define or evaluate the
business and IT strategic alignment. On the other hand, the
strategic fit topic represents only 29.47%. By having this
percentage reference, a more structured, tangible and
transparent definition of the alignment concept can be
obtained and the operationalization process for different
sub-topics of the SBITA-TD can be achieved in an easier
and clearer way.
The prioritized SBITA-TD presented can make an
important contribution to the current theoretical and
practical assessment frameworks in the business and IT
strategic alignment field, considering the numerical results
presented in order to improve their approach to the
alignment topic.
A deeper and broader quantitative and qualitative
analysis based on this work is planned for coming
publications in order to refine the numeral results, thus
increasing the credibility of the methodology and findings.
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