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ABSTRACT

Information Technology (IT) systems are pervasive tools for contemporary enterprises to
achieve their mission and goals. A key issue for a well functioning enterprise is to keep
business and I'T strategies aligned as they continuously evolve. Although many practitioners
and researchers offer business and IT alignment theories and approaches there is no silver
bullet solution for all the issues involved in Strategic Business and IT Alignment (SBITA),
which is still ranked amongst the five top enterprise executives’ concerns year after year.

The main contributions of this thesis are two SBIT'A assessment methods. The first is the
Organization-wide Approach (method), developed as an enhancement of Jerry N. Luft-
man’s SBITA assessment approach in terms of measurability, traceability and organiza-
tional involvement. The second is the model-based Alignment Metamodel Assessment
Method (AMAM). Both methods have roots on well established references and ap-
proaches, their development, the linking among them and their applications are presented
in the included papers and reported case studies.

This is a composite thesis that, besides the introduction, includes five papers (papers A-E).
Paper A describes Luftman’s SBITA assessment approach and its enhancement in terms of
measurability, traceability and organizational involvement, the developed Otrganization-
wide Approach (method) for Assessing SBITA. Results from applying this approach in two
case studies in companies in Sweden and Nicaragua are also included. Paper B describes
the AMAM method. It explains how this metamodel, i.e. a modeling artifacts, and infer-
ence rules for assessment the SBITA, was deduced and how the SBITA assessment should
be performed. This paper argues that the AMAM can be affiliated to the EA discipline as a
guide or reference for identifying the relevant EA’s representations for the SBITA concern,
mitigating the expenses and drawbacks of the often larger modeling efforts required in
applying EA frameworks. Paper C shows a weighting of the importance of the SBITA
topics and issues taking as reference the Henderson & Venkatraman Strategic Alignment
Model (SAM)—the basis of Luftman’s SBITA assessment approach—by relating it to
highly cited references in the field of SBITA. Paper D explains the criteria and the process
for associating the AMAM ‘s artifacts with the Zachman’s Enterprise Architecture
Framework and reports the pattern of such association into the EA dominion. Paper E
reports the details of the processes and results of applying the developed AMAM in a case

study conducted in an intensive IT services enterprise in Nicaragua.

Key words: Strategic Business and I'T Alignment assessment; Modeling approach; Enter-
prise Architecture; Case studies on Strategic Business and I'T' Alignment assessment.
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INTRODUCTION

INTRODUCTION

OUTLINE OF THE THESIS

This thesis is divided into six sections, the first of which is this introduction. It contains the
background of the work, the research purpose, related works, a summary of the research
results, contributions made from this research work, the Strategic Business and IT Align-
ment (SBITA) assessment methods developed and case studies petformed, and a descrip-
tion of the research design. It is followed by five sections, papers A through E, which
constitute the main part of the thesis and contain details of the research activities and the
results.

BACKGROUND

Contemporary enterprises rely on Information Technology! (IT) systems for achieving
their mission and goals. The IT systems have been developed historically through imple-
menting specific support to particular business processes or organizational units, creating
what can be called islands of automation. As the I'T systems expanded their scope and num-
ber, the need to exchange information between systems has been required [1]. This has led
to a situation where interactions among the IT systems are usually ad-hoc designed, nu-
merous, heterogeneous and poorly documented [2][3][4]. Moreover, factors like new set-
vices and products for local or global markets, regulatory changes or new technologies
drive the dynamic evolution of the enterprise’s business, in turn demanding new, some-
times immediate I'T support. The combination of non-planned development of the IT and
the rapid changes and evolution of the business environment has made many enterprises

IT ineffective in many ways, making the I'T’s management a truly complex and critical issue

[5].

It is thus not surprising that Business and I'T Alignment (BITA) is a major concern that has
been correlated to enterprise performance such as market growth and product or service
innovation, as shown by Xia et al [6], Chan et al [7] and the European Union ICT task
force [8] , among others. According to Luftman [9] benefits must be realized from invest-

ments in IT. Papp [10] and Luftman [11] consider it the basis for sustainable competitive

! In some literature sources there are distinctions among Information Systems (IS), Information Technology (I'T)
systems, and Information and Communication Technology (ICT) systems. No such distinction is made in this
thesis and I'T will be used as a generic and interchangeable term.
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advantage. However, executives usually have the perception that BITA efforts facilitate
projects with emphasis on technical objectives rather than projects that would clearly lever-
age enterprise resources and improve enterprise goals [12]. There is still an extreme lack of
awareness and trust in the benefit of I'T [8]. According to Dailey [13] there is a division on
how enterprise executives consider the IT organization: 54% consider it a necessary bur-

den, while 46% view it as a value provider and partner.

In order to attain a more balanced BITA, this thesis focuses on SBITA in the frame of the

conceptual enterprise domains and relations, shown in a simplified way in Figure 1.

Supports

Supports ' Supports

Delivers to

Clients Business Organization IT Systems IT Organization

Figure 1 Conceptual enterprise domains and relations.

The business organization delivers dependable services or products to its clients. IT sys-
tems support the business organization with technological services, e.g. data for business
processes, communication means and integrated information for decision support and
enterprise resource planning [14][15][16][17]. A specialized part of the enterprise organiza-
tion—the IT organization—supports the IT systems with operation, maintenance, plan-
ning and acquisition, among others; it also typically supports the business with services
such as training, helpdesk, manuals and others [14][15][18]. SBITA encompasses the align-
ment among the I'T organization, the I'T systems and the business organization domains.

Many practitioners and researchers are offering business and IT alignment theories and
approaches [19][20]]21][22][23]]24]]25][26][27]|28]. None, however, have solved the multi-
faceted alignment issue, which is still ranked amongst the top five enterprise executive
concerns year after year [12][29](30][31][32][33]. Among the limitations on those theories
or approaches are that they are internally focused on “how-to” lists that omit external
petspectives, are limited to technology issues, ate mostly top-down approaches, and do not
pay enough attention to the vital communication and understanding between the IT or-
ganization and the business organization [12][34][35].

Enterprise Architecture (EA) is a business and IT management approach that has shown
benefits in its ability to support the communication and traceability of the impact that
business and I'T have over each other using modeling frameworks [36]{37][38][39].
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The EA approach is based on architectural frameworks that model the relevant business
and IT structures within the enterprise. The plethora of proposed architectural frameworks
is overwhelming and it is rarely evident when and why a particular one is preferable over
others. A commonly seen drawback in such frameworks is the tendency to be developed as
all encompassing, multi-concern and high resource-demanding over-modeling projects
[34][40][41][42][43][44]. Many SBITA theories and approaches have been proposed and
implemented before or parallel to the advent of EA.

RESEARCH PURPOSE

The overall purpose of the research presented in this thesis is to develop a model-based
method for assessing SBITA in enterprises. More specific goals are:

i. To develop SBITA assessment methods based on well established references, with
high-validity outcomes, and systematically documented for their application and replica-

tion.
ii. To associate the SBITA assessment method with the EA modeling frameworks.

iii. To develop application processes of the SBITA assessment method tested in case stud-

ies at enterprises in Nicaragua and Sweden.

SBITA in this thesis is defined as a continual adjustment process of conscious and coher-
ent interrelation of all business and IT components and personnel in order to contribute
appropriately and in a timely manner to the business goals and needs over time
[23][24][45][142]. SBITA will hereafter be shortened to alignment.

The SBITA assessment methods, combining the knowledge and maturity available in the
alighment approaches with the modeling representations in the frame of the EA, will im-
prove in dealing with the complex nature of the SBITA.

In this thesis the enterprises under study were the standard “brick and mortar” small and
medium size enterprises in which there are identifiable mission and vision, organization
structure, functions and processes, non-temporary operation, clear use of IT systems, etc

[149].

RELATED WORKS

The activities undertaken in this research have close links to a2 number of research and
academic fields and disciplines. Foremost are the theories and approaches on alignment,
as the core issue of the problem tackled by this thesis.
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Enterprise Architecture is the discipline dealing with consistent and systematic represen-
tation (modeling) of the subsystems that constitute an enterprise in order to be used as the
basis for analysis, design, decision-making, understanding and communication at the enter-
prise level. The field of IT governance supports IT-related decisions regarding goals,
processes, people and technology on a tactical or strategic level, hence clearly supporting

the alignment issue.

These fields, and especially its related frameworks, were a source of several clarifications or
interpretations of some issues—sometimes declared as “yules of thumb”—that were not

clearly detailed in the theories and approaches on alignment soutces.

THEORIES AND APPROACHES ON ALIGNMENT

The benefits and potential for the IT to support not only business processes but also busi-
ness strategies and even influence new business strategies has been amply shown
[35][46][47][48][49][50][51][52][53][54][55][56][57][58][59][60][143]. Despite the widespread
acceptance that business and IT strategies should be aligned, the nature of such alignment
is diverse and unclear in the literature [20][21][22]. Alignment has many facets and interpre-
tations as well as various alternative terms such as balance [23], coordination [61], fit [62],
linkage [63] and harmony [64]. Those semantic terms usually have attached emphasis in
certain alignment characteristics and represent certain interpretation stands. A comparative

example is shown in Table 1.

Table 1. Comparison of linkage and alignment concepts. [23]

Characteristic Linkage Alignment

Internal domain

and

External domain (i.e. business
arena in which the enterprise

Internal domain (i.e. concerned
with choices pertaining to the

administrative structure and the

Focus of IT

business processes — e.g. product

delivery, product development,
customer service, etc.- as well as
the acquisition and development of
human resource skills necessary for
achieving the required organiza-

tional competencies)

competes and is concerned with
decisions such as product-market
offering and the distinctive busi-
ness strategy attributes, as well as
the range of “make-vs.-buy”
decisions, including partnership
and alliances)

Management objectives

Ensuring that IT activities are

linked to business requirements

Selecting appropriate  alignment
perspectives for achieving busi-

ness objectives

IT executive roles

IT functional support to produc-

tion line management

Multiple executives roles in the

production line and I'T managers

Dominant criteria for

formance assessment

pet-

Cost and service considerations

Multiple criteria, e.g. cost, QoS,
ROR, ROI
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Sometimes such interpretations or stands have contradictory definitions of alignment as
either an event [65][66] or a continuous process [22][51][60][67][68][69]. This thesis adopts
the stand that alighment is a continual®> adjustment process of conscious and coherent
interrelation of all business and IT components and personnel in order to contribute ap-
propriately and quickly to the business goals and needs over time. Moreover, alignment has
bidirectional repercussions in the business and IT strategies in the enterprises
[22]148][50](53][59][60][67][68]{69][70].

Although alignment has the diverse interpretations shown above, several descriptions® of
dynamic business and IT interactions and alignment approaches have been developed
[19]]20][21](22][23][24][25][27]|28][48](51][68][71]. The Henderson and Venkatraman
model, also known as Strategic Alignhment Model (SAM) [23], shown in Figure 2, is consid-
ered the key reference alignment model; almost all later descriptions are variants of the
SAM [35](72][73][74]|75][76].

BUSINESS STRATEGY IT STRATEGY
£ Technol
T Business Scope hrsisves
3
5 [
3 Distinctive Business Systemic IT Governance
X Competencies Governance Competencies
k N
STRATEGIC <
INTEGRATION R
5 Administrative
f: Infrastructure Architectures
o
hal v g v
|
£ Processes Processes
E
ORGANIZATIONAL INFRASTRUCTURE
IT INFRASTRUCTURE AND PROCESSES
l AND PROCESSES | l |
BUSINESS INFORMATION TECHNOLOGY
FUNCTIONAL
INTEGRATION

Figure 2. The SAM model [23].

The SAM identifies four main components to consider for alignment, i.e. business strategy, IT
strategy, organizational infrastructure and processes and IT infrastructure and processes. It also specifies
two types of integration. The first is the strategic integration between the business strategy and
the IT strategy in the context of the external domain. The second is the functional integration
between the business organizational infrastructure and processes and the IT infrastructures and proc-
esses in the context of the internal domain. Henderson and Venkatraman (H&V) [23] clearly
stated that any alighment based on the SAM’s two components is dysfunctional and effi-
cient alignment requires a balance across all four SAM components. Although they also

provide examples of dominant alignment perspectives, involving three of the four SAM

2 Continual implies an activity that is undertaken on a phased, regular basis as part of a process. Continuous is
more suitable for the definition of activities intended to operate without pause.

3 Sometimes called frameworks, patterns or models.
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components that were successful alighment experiences in 14 transnational companies.
They made clear concluding remarks that the SAM is a model with proven worthiness as a
representation tool for attending alignment’s key issues yet awaits pragmatic elaborations to
translate the SAM into a management framework.

Two elaborations based on the SAM, one by Maes [35][77] and the other by Luftman
[78][79], are of special interest given the attention paid to them in the literature and its
contribution to the clarification of details on the SAM [76]. Maes et al [35] proposed the
Generic Framework for Information Management, defining the concept of information
management for alignment and proposing its components in a revised SAM representation.
Hence the SAM’s internal domain is divided with clearer emphasis on a st7uctural domain
and an gperational domain, arguing that although the SAM has both infrastructure and proc-
ess in the internal domain, there is a tendency to focus this domain on infrastructural issues
to the detriment of operational considerations. A middle column is also introduced repre-

senting the needed internal and external information and communication aspects, as can be seen

in Figure 3.
Information
Business And Technology
Communication
Strategy
Structure
Operations

Figure 3. The Generic Framework for Information Management [28]

Luftman et al [80] elaborated a framework on how to manage the SAM by defining details
inside the model’s internal and external domains. The external domain was defined to deal
with the sgpe, which concerns the choice for certain market segments; core competencies,
which helps in deciding the business or IT strategy; and governance, which is the selection
and use of intra- and inter-organizational relationships to obtain certain competencies. The
internal domain was defined to deal with worg processes, which are needed for operations;
skills understood as the acquisition, training and development of competencies requited to
manage and operate the processes; and IT znfrastructure. Luftman et al [20][81][144] further
consolidated their approach by providing insight into the enterprise’s activities that enable
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or inhibit the alignment. The findings were based on analyzing five years of data from 500
firms representing 15 industrial sectors and involving 1,000 executives. Alighment was
proposed to be managed by focusing on maximizing the enablers and minimizing the in-
hibitors.

Luftman [9][32][43][79] proposed a refined Strategic Alignment Maturity Model, SAMM, based
on the above elaborations and the empirical evidence collected. Luftman [9][32][43][79]
proposes six assessment critetia: (i) Communications: The exchange of ideas, knowledge and
information among the IT and business organizations, enabling both to have a clear under-
standing of the company's strategies, business and IT environments, priorities and what
must be done to achieve them. (ii) Competency/ 1 alue Measurements: The use of measures that
demonstrate the contribution of IT and the IT organization to the business in terms the
business understands and accepts. (iii) Governance: The degree to which the authority for
making IT decisions is defined and shared among management, and the processes that
managers in both I'T and business organizations apply in setting I'T priorities and allocating
IT resources. (iv) Partnership: The relationship among the business and IT organizations,
including 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.
(v) Scope and Architecture: The extent to which IT is able to provide a flexible infrastructure,
evaluate and apply emerging technologies, enable or drive business processes, and provide
customized solutions to meet customer and internal needs. (vi) Sk#s: Practices such as
training, giving performance feedback, encouraging innovation and providing career op-
portunites, as well as the IT organization's readiness for change, capability for learning and
ability to leverage new ideas. For each criterion Luftman [9][24] further defines 38 sub-
criterion components for the total set of six assessment criteria. Those sub-criterion or
assessment attributes constitute the operational assessment level. Luftman [78] bases the
assessment on the concept of identifying a maturity level in line with the Software Engi-
neering Institute’s Capability Maturity Model, hence each attribute is assessed on a Likert
scale from one to five, one (1) being the lowest score and five (5) the highest. Luftman [78]
argues that experience shows that no single activity will enable an organization to attain and
sustain alighment since there are too many variables to deal with. Knowledge of the matur-
ity of the strategic choices and alignment practices makes it possible to see where the or-
ganization stands and how it can be improved. The careful assessment of an organization’s
alighment maturity is an important step in identifying the specific actions necessary to

alignment enhancements [9].

In this thesis we adopt Luftman’s business-IT alignment assessment approach [25] as a
comprehensive, largely benchmarked and well established description of how to assess the
complex alighment phenomena. A graphical interpretation of SAMM can be found on-line
in [135].
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I'T GOVERNANCE

There are several definitions of I'T governance. One of the first can be found in Henderson
& Venkatraman [23] as the “...selection and use of mechanisms (for example, joint ven-
tures with vendors, strategic alliances, joint research on and development of new IT capa-
bilities) for obtaining the required I'T competencies.” Weill and Ross [82] focus on “Speci-
fying the decision rights and accountability framework to encourage desirable behavior in
the use of IT.” The IT Governance Institute, ITGI [83], expands the definition to include

<

underpinning mechanisms: ... the leadership and organizational structures and processes
that ensure that the organization’s I'T sustains and extends the organization’s strategies and
objectives” [84]. Some other definitions are available [85][86][87][88][89][90] and Webb [91]
has addressed the fact that the discipline lacks a uniform definition. In a literature study
embracing 60 articles on the topic, the following working definition is proposed: “IT gov-
ernance is the preparation for, making and implementation of IT-related decisions regard-
ing goals, processes, people and technology on a tactical or strategic level” [92]. Several
supporting mechanisms or frameworks are developed to guide the implementation of IT
governance. Some well known examples of those frameworks are the IT Infrastructure
Library (ITIL) [93] and the Control Objectives for Information and related Technology
(COBIT) [88]. The information security standard BS 7799/ISO 17799 is often mentioned

together with I'T governance; see e.g. [94][95][96].

ITIL [97]]98][99], developed and maintained by the United Kingdom's Office of Govern-
ment Commerce, is a customizable framework of best practices designed to promote qual-
ity computing services in the IT. It provides a systematic approach to the providing and
management of IT services from inception through design, implementation, operation and
continual improvement. Although it provides useful best practice in the field of service
management and service delivery, it does not cover the strategic impact of IT and the rela-
tion between IT and the business [92]. COBIT [93] is a framework that is standardizing the
best IT security and control practices, providing tools to assess and measure the perform-
ance of 34 IT processes of an organization. COBIT is widely supported and case studies
can be found at the IT Governance Institute (ITGI) [97] and the Information Systems
Audit and Control Association (ISACA) [93]. Little support is given in COBIT on the
arrangement of decision rights within the enterprise, although the problem has been partly
addressed in the latest version [89].

It is clear that I'T governance and the documented experiences on applying its supporting

mechanisms is a needed and key issue to take into account for any alignment effort.

ENTERPRISE ARCHITECTURE

Enterprise Architecture (EA) is a recent discipline that has emerged mainly from the busi-
ness and I'T management perspectives [100] and it is based on models using systematic
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architectural frameworks. These frameworks represent the relevant structures within the
enterprise, typically business, applications, information, technology and their relationships
to business performance. An EA can be built with a particular and defined architectural
framework or some customization of an existing framework [36][101][102]. The article
published by J. Zachman, “A Framework for Information Systems Architecture,” [103] is
considered the cornerstone of the EA. Since then many authors have contributed to the
EA discipline, for instance [2][4][14][17][41][44][80]{102][104][105][106]{107][108][109]
[110][111][112]{113][145][146]. Several architectural frameworks have been suggested, such
as the Zachman Architectural Framework (ZEAF) [103]; the Department of Defense Ar-
chitecture Framework (DoDAF) [114], the Open Group Architectural Framework (TO-
GAF) [102], the Federal Enterprise Architecture (FEA) [115], the Reference Model of
Open Distributed Processing (RM-ODP) [116], the Computer Integrated Manufacturing
Open System Architecture (CIMOSA) [117] and the Generalized Enterprise Reference
Architecture and Methodology (GERAM) [118], and others are emerging. These frame-
works propose a holistic approach defining a consistent and systematic modeling of the
systems, including their relationships, which constitute an enterprise. This consistent and
systematic modeling is intended to serve as the basis for analysis, design, decision-making,

understanding and communication at the enterprise level [36].

The plethora of proposed Enterprise Architecture frameworks, defining what and how to
model is overwhelming, and when and why a particular framework is preferable over oth-
ers is rarely evident. The main reason for this confusion is that the link between a model’s
contents and structure on the one hand and its purpose on the other is normally unclear or
not well limited [40]{119]. Atrchitectural frameworks are often developed as all-
encompassing, multi-concern and high resource-demanding over-modeling projects
[34][40][42][44][45][120]. This makes it important to be explicit about which analyses or
concerns the architecture will be subjected to in order not to collect data that is irrelevant
to the model’s use. The information needed has to be catefully selected for the chosen
purpose [34][120]{121][122][123].

In order to standardize some concepts and definitions regarding the diverse architectural
frameworks, the IEEE Std 1471-2000 [124] is used as a reference in this thesis. Although
this standard was meant for Soffware Architecture and therefore does not cover the whole
spectrum of the EA frameworks, it was adopted and published in July 2007 by the Interna-
tional Standards Organization (ISO) [125][126], and has been released as ISO/IEC 42010
[126] as the first international standard focused on describing architectures. In this thesis,
complying with the IEEE Std 1471-2000[124][126] viewpoints are the sets of specifications
of the conventions, patterns or templates called here metamodel, for constructing and
using views or models for alignment assessment. A view or model is a representation of the
enterprise from the perspective of the alignment concern. Each view or model addresses one

or more of the enterprise stakeholders’ concerns.
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Special attention was given in this thesis to the Zachman Enterprise Architecture Frame-
work (ZEAF) [103][127], which is considered a generic taxonomy for expressing the basic
clements of EA. ZEAF considers that more specific architectural frameworks or represen-
tations are additive and complementary. ZEAF is defined independently of tools or meth-
odologies, and Enterprise Architecture issues can be mapped against it to understand
where they fit in the enterprise stakeholdet’s perspective and constraints [121][128]. The
taxonomy was derived from analogous structures found in the older disciplines of architec-
ture (i.e. construction) and engineering (i.e. manufacturing) that classify and organize the
process of designing and producing complex physical products (e.g. buildings or airplanes),

as can be seen in Figure 4.

The Zachman Classification System for an Enterprise ™

i e
- -1 ] .

#£13003-2008 Johe A Zachman, Zachman ntematcral

Fignre 4. The Zachman Framework [129]

The two dimensional classification of ZEAF is a matrix that has six columns representing
the znterrogative triggers related to aspects of the processes at the enterprise, i.e. What related to
Data or inventory, How related to Function, Where related to Network, Who related to People or
organization, When related to Time, and Why related to Motivation. Those columns are inter-
sected by six distinct rows representing vienpoints of the enterprise stakeholders related to
enterprise perspectives, 1.e. Planner related to Scope and context; Owner related to Business model and
visionary concepts; Designer related to System models and their logic; Builders or Engineers related to
Detailed representations of the technology; Implementers, sometimes called Sub-contractors, related to
Detailed representations of the components; and Worker related to Operations [34].
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The intersecting cells of the framework correspond to models or views which, if docu-

mented, can provide a holistic representation of the enterprise [130].

Since it is over-ambitious to build and maintain a model containing detailed information on
every aspect or concern about business and IT, an important goal of this thesis is to help
determine relevant data for the alignment assessment concern. The openness and flexibility
provided by the ZEAF [34][127] makes it a reference to which the viewpoints or meta-
model for the alighment assessment presented in this thesis were associated.

RESULTS

The main results of the research are outlined in this section for the purpose of summariz-
ing the argumentation and linking of the composite results. Their details are found in pa-

pers A to E. The sequence and links of these results are shown below in Figure 5

‘/{n oA, Case S tucies in
alignment assesment method Niaraca
(based on Jervy N. Luftnzan’s . G & g
SAMM) sl

A metamodel for alignment
assessment
Paper C Aligmment: A prioritized
Theory Diagram

]
An approach to associate the
alignment assessment o EA

Y

Paper A

\
b

Paper B

Paper D

Alignment assessment: A
case study applying an LA-
based metamodel

Case Sindy in
Nicaragna

Paper £

g ¢
A A

Figure 5. The sequence and links of the main research results
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AN ORGANIZATION-WIDE APPROACH FOR ASSESSING ALIGNMENT

Jerry N. Luftman’s SAMM has a solid empirical basis, has been tested and benchmarked in
60 global companies and based on an IBM research project involving executives from over
500 firms representing 15 industries [20][24][43]. This research step develops the Organiza-
tion-wide Approach for Assessing Alignment that enhances the SAMM approach in terms
of measurability, accuracy and credibility in the data collection, repeatability and organiza-
tional involvement. The Organization-wide Approach for Assessing Alignment developed
here enhances SAMM alignment assessment with specific questions for each of Luftman’s
original criteria and attributes. The questions were translated into a questionnaire that ad-
dresses a wider set of respondents from all levels of the business and IT organizations,
respectively. For purposes of credibility, the questionnaire triangulates the posed questions
by collecting evidence from both direct interviews and alternative soutrces such as docu-

ments.

As not all of Luftman’s original criteria and attributes are stringently defined, some inter-
pretation was needed in order to make operational measurements. I'TIL and COBIT were
used to support the needed interpretations sometimes called “rules of thumb” on such issues.
Complementary support for the proper interpretation and use of SAMM has been pub-
lished, for instance, in [131] where a correlation between SAMM and COBIT is presented.
Also a correlation on the level of alignment from the perspective of IT key performance
indicators linked to ITIL and COBIT can be found at [132]. The Organization-wide Ap-
proach for Assessing Alignment was tested in case studies. The application of the approach
consists of five steps where each step has one or several inputs and outputs (see Figure 0).
Two case studies were performed with this alignment assessment method. The first was
performed in Nicaragua, at a major state agency. The subject of the alignment assessment
was the part of the organization that uses computers intensively and was developing a
comprehensive IT strategy [133]. The second was performed in Sweden, the Swedish part
of a transnational electricity enterprise [134][133]. In that case the subject of the alignment
assessment was the service order process used by several companies and the enterprise
resource planning system related to that process. The purpose of both case studies was to
test the process and applicability of the Organization-wide Approach for Assessing Align-

ment.

DECISION
IN-DEPTH SHORT WORKSHOP

INTERVIEW / INTERVIEW

Figure 6. Steps in the Organization-wide Approach for Assessing Alignment

The details of the Organization-wide Approach for Assessing Alignment and the report on
the two case studies performed can be found in paper A. Two MSc theses at the Royal
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Institute of Technology, KTH, Sweden, were developed using such approach and sup-
ported the findings and conclusions in this case study [133][134].

After the empirical experience and feedback from the case studies to the Organization-
wide Approach for Assessing Alignment, steps to introduce modeling concepts were
started.

A METAMODEL FOR ALIGNMENT ASSESSMENT

In order to further enhance the Organization-wide Approach for Assessing Alignment
proposed above, the Alignment Metamodel Assessment Method, or AMAM, was devel-
oped. The main motivation in this research step was to introduce the advantages offered by
the modeling approaches in order to propose a feasible model-based management tool that
can be used as support for the decision-making of an enterprise’s business and IT system

operation and evolution.

Luftman’s alighment assessment approach was shaped into a theory diagram. A theory
diagram is a syntactic representation in boxes of the key concepts of a theory with compo-
sitional, correlation or causal relations and the measurements property of the key concepts.
Theory diagrams help us decompose intangible or hard-to-measure properties (concepts)
into more detailed sub-properties (sub-concepts) that are measurable. This decomposition
can be performed repeatedly in order to generate a theory diagram in a tree-structured
hierarchy in any number of levels with the objective of defining, measuring or making
operational a theory, in this case Luftman’s alignment approach, and its key elements. By
doing this, a structured, concrete and transparent definition of the subject can be achieved
[40][135].

Luftman’s alignment assessment approach theory diagram is constructed by representing
the 6 original criteria, involving 38 attributes, and the alignment levels for each attribute
expressed by its particular set of measurable conditions and properties. Each alignment
level is related to the corresponding attribute, while the attributes have a composition rela-
tionship with their corresponding criterion. The complete graphical interpretation of Luft-
man’s theory diagram can be found on line at [1306]. For space reasons, Figure 7 shows only
a partial representation of Luftman’s theory diagram using details from the selected crite-

rion example.
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Strategic IT and Business

Alignment

9

Criterion: Criterion: Criterion: Criterion: Criterion: Criterion:
Quality of Quality of Quality of Quality of Quality of Quality of
Communication Metrics Governance Partnership Technology Human Resource
Atbribulbe: Attribute: Attribute: Attribute: Attribute: Attribute:
Quality of Quality of Quality of Quality of Quality of Quality of

Eo the the Style the the IT &
Understandi || gpgerstandi Organizatioc || and ease of knowledge Business
ng of ng of IT by access by sharing liaison
Businssaly; Business Learning 2 5 process staff
IT Business
[ I \ ]
(Managers (Limited (Good (Understandi || (Understandi
lacks tandin di ng ng required
understandin g by g by encouraged of all
a) Managers) ) among Staff) staff)

Figure 7. Partial representation of Luftman’s alignment assessment approach as a theory diagram

The purpose of the claborated theory diagram is to illustrate the aspects to discern for
conducting the alignment assessment of Luftman’s approach. Firstly, it makes the theory
explicit, facilitating critical examination for defining the measurable aspects of each attrib-
ute. Secondly, it will be the basis for deriving a reusable metamodel (modeling templates)

for the alignment assessment.

A syntactic and semantic analysis was applied to Luftman’s theory diagram, retaining the
process from the Organization-wide Approach for Assessing Alignment, thus keeping its
benefits of measurability, traceability and organizational involvement. Academic and practi-
tioners’ references and the already mentioned IT governance frameworks were used to
interpret the conditions and properties for assessing each attribute in order to propose the
set of artifacts (i.e. entities, attributes, relationships, etc.) that should be used as a modeling
template, or metamodel, so that Luftman’s a#tributes and level of alignment become the view-
point components in the AMAM. See as an example the developed template for the
viewpoint component Understanding of business by IT in Figure 8 below.

Learning/Training Monitoring

Organizational LearningTraining Program gives inputs

-Learning/Training Type: Organizational LearningTraining Types F y: F ¥

<<enumeratiors>

Organizational LearningTraining Types
+ Casual conversation and meetings

+ Newletter, reports, email

+ Departamental meeting

+ Formal Methods (courses, seminars, workshops etc.) sponsozed by senior manage

Fignre 8. Example of artifacts of the viewpoint component “Understanding of business by I'T”

In summary, what are criteria and attributes and levels of alighment assessment in the the-
ory diagram are respectively viewpoints and viewpoint components in the AMAM. The
full presentation of the AMAM can be found on line at [137], and in Appendix I.
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For space reasons only a partial representation is drafted and details presented on the cho-
sen viewpoint component (see Figure 9).

Luftman’s thecry-based metamodel
[ | I 1 I 1

Viewpoint: viewpoint: viewpoint: Viewpeint: Viewpoint: Viewpeint:
Conmunication Metrica Governance Fartnership Technology Human Resource

9

viewpoint Component: ||Viewpoint Component: | | Viewpaint Cempenent: s = °‘1’"' cm_l °"’“t=£ viewpoint Componant: || viewpoint Componan:
The of || The ing of The Organizational 93] wt:’:‘ ’” ;T“: b The knowledge The IT & Businesa
Busi by IT 1T by Busi Leazni i ini
usiness by y Business earning e sharing proceas linison staff
ARTIFACTS
Organizaticnal Leazning/Training Program gives Inputs  jLeBrnAng/Training Kondtoring
) ing/Training Type: O izational ing/T) ing Types - : P
<<mnumeration>>
organizational Learning/Training Types
¥ Casual conversation and mestings
+ Hewletter, ceports, email
+ Departamantal meatin
+ Formal Mathods (cow . Seminars, workshops atc.) sponsorad by senior manager

Figure 9. Partial representation of Luftman’s theory-based metamodel
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The AMAM also includes inference rules for analyzing the alignment level of the enterprise model or
views. Table 2 shows an example of such inference rules, while the full set can be found on line at
[137] as well as in Appendix 1.

Table 2. Set of inferences rules for the IT' & B Liaison staff' VViewpoint component

(Viewpoint component 1.6)

INPUTS

The instances of B-IT Liaison staff
The attribute Frequency of existence
The attribute Access Type

The attribute Type of Scope

OUTPUTS

IF the instance of B-IT Liaison has the attribute Frequency
of existence and it is Never OR When there is a prob-
lem/needed THEN Level 1 is: None or use only as needed.

IF the instance of B-IT Liaison has the attribute Access Type
and it is Tactical and technology based THEN Level 2 is:
Primary I'T-B link.

IF the instance of B-IT Liaison has the attribute Access Type
and it is Formal knowledge sharing process THEN Level 3
is: Facilitate knowledge transfer.

IF the instance of B-IT Liaison has the attribute Access Type
and it is Formal knowledge sharing process AND Long-
term benefits seen and pursued AND has the attribute Type
of Scope and it is At all level of the Organization THEN
Level 4 is: Facilitate relationship-building.

IF the instance of B-IT Liaison has the attribute Access Type
and it is Formal knowledge sharing process AND Long-
term benefits seen and pursued AND has the attribute Type
of Scope and it is Include Partners THEN Level 5 is: Building
relationship with partners.

The AMAM inherited the data collection enhancements already discussed in the Organiza-
tion-wide Approach for Assessing Alignment. The AMAM, because its model-based na-
ture, defined a clear set of artifacts, which reduces subjective complexity by enabling stan-
dard communication processes (the artifacts) as well as reducing complexity by defining a

limited set of artifacts, attributes and links.

Details on the development, proposal and application processes of the proposed AMAM
can be found in paper B.

Paper B argues that the AMAM affiliation to EA can serve as a guide or reference for
identifying the relevant representations of the alignhment concern that can mitigate the
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expenses and drawbacks of the often larger modeling required for applying the multi-

concern EA Frameworks.

A PRIORITIZED ALIGNMENT THEORY DIAGRAM

The main purpose of this research step was to look for a prioritization of the alignment
topics and subtopics in order to get a clearer vision and categorization of their importance
given the current knowledge basis. For that purpose Henderson & Venkatraman’s SAM,
the basis of Luftman’s alignment approach, was used as the reference, as it was already
explained in the related works section. SAM was transformed into a theory diagram and the

process followed can be seen in Figure 10.

Theory Diagram Method
(TD) — ;
Building TD for SAM The Obtained
(TD-SBITA) [ TD-SBITA
Strategic Alignment
Model(SAM), H&V Prioritizing Prioritized
TD-SBITA [ TD-SBITA
Sources of References
Inteme, Library, !
(remet Lbrr €9 Selecting and Set of Selected
Reviewing Alignment (> Reterences
Means for Searching References
and Selecting
References

Figure 10. Work flow of the processes for prioritizing the alignment topics

The SAM expressed as theory diagram is partially presented in Figure 11 (18 “boxes” from
a total of 30).

Business and IT
Stategic Alignment

Strategic Fit

Functional
Inegration
Stategic Business Fit || Strategic IT Fit OperationalIntegration

[ T T T T T T T 1 [ I I I I I I I 1

Tocmocay |[ reamiogy [[recnaon| sysemec [ sysume [ symeme || " i || s | o [ ousncss || ootncie N oot | g || Busnese | s || ggpess
Scope Scope Scope  ICc 1 Ce Governance || Governance || Governance| Y SW Y & 3 Competencies. & & Governace
§ 3 T § § ?

A B N so || Tecrnoony | sysemc [| || tocmaooy || sysemc Tecogy | _systomic

entchres | 7 processe | 17Sts | s | mproceses || 17t o | s || Tecwolay | srmeme || T Teowoiy || syseme vl

IT Govemance T Governance

Figure 11. TD-SBITA for SAM

A literature search and review was performed based on a broad search of academic and
practitioners’ information sources after defining a set of search keywords: alignment, business
and IT alignment, strategic alignment, IT alignment, I'T architecture, I'T management, I'T and business fit,

IT and business fusion, alignment models, measuring I'T and business performance, and strategic IT and
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business planning. All references were selected and classified based on the search results (cita-
tion score) provided by the search engine, i.e. Google scholar [139] and Citeseer [140] using
the Reference Author Index, RAI, Science Citation Index, SCI, Institute for Scientific
Information, IS, Publications Research Index and PRI. After a general search process,
more than 150 documents on the alignment field were found and reviewed in a general
way; then a more detailed selection was performed and a more in-depth analysis was made
of the 85 most relevant, highly cited research papers, books and technical professional and

consultant reports.

After a process of assigning weights to the topics and subtopics, the prioritized theory
diagram based on SAM shown below in Figure 12 was prepared.

Business and IT
Strategic Alignment

—

Funtional
Integration

< ? 56.54%

Operational Integration
(org.Infrastruct.&
Processes and IS
Infrastructuc.&
Processes FIT)

23.21%

4.22% 211% 2.11% | 3.38% | 4.22% 1.27% 2.11% 1.69% 211%
Administrative ini i ini i Business Business Business Business Business "
Business Skills
P Processes Processes Skills Skills
& & & & & & & & IT Skills
Architectures IT Processes IT Skills Architectures IT Processes IT Skills Architecture IT Processes
10 5] 5 8 10 3 5 [4] [5]

Fignre 12. The prioritized theory diagram based on SAM (showing all levels, but only 9 of the 36 “boxes” in the
bottom level)

A condensed prioritized theory diagram of SAM can be seen in Figure 13.

Business and IT Strategic Alignment

Strategic Fit 43.46% 56.54% Functional
l Integration
12.24% ‘ 31.22% ‘ 33.33% ‘ 23.21%
| Strategic Business Fit | | Strategic IT Fit | | Strategic Integration | | Operational Integration |

Figure 13. A condensed prioritized theory diagram based on SAM (showing only three of four levels)

As can be seen in the figures above, the prioritization of the topics and subtopics do not
indicate major imbalances, although Szategic business fit has a lower weight relative to the

other topics.
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Not enough major arguments were found to revise the equally defined importance of the
topics and subtopics addressed by the alighment assessment methods proposed here.

Details of the criteria and process of prioritizing the alignment topics and subtopics can be
found in paper C.

AN APPROACH TO ASSOCLATING THE ALIGNMENT ASSESMENT WITH THE EA

The AMAM was associated with the Zachman Enterprise Architectural Framework
(ZEAF), the generic reference of EA frameworks and a process and set of criteria were
developed for associating the artifacts of AMAM to the ZEAF. This association was done
in order to link the representations (the metamodel’s artifacts) of the alignhment concern
with the EA dominion.

The AMAM has 39 different attifacts, not including the relation types. In associating the
metamodel’s artifacts to ZEAF aspects, we associated the 39 artifacts, some of which could
be associated with more than one aspect as a function of its attributes. The behavior of this

association phase is shown in Figure 14.

hidotination, Function,
1g.1g%  Das= 000% 2273%

Location,
2879%

Tirme, 1667 %

Figure 14. Metamodel’s artifacts associated by ZEAF Aspects

Here it can be seen that the developed AMAM has a high association with the ZEAF as-
pects Function (Column 2) and Location (Column 3) with a small, decreased presence in
Motivation (Column 6), Time (Column 5) and People (Column 4), in that order. The
AMAM covers all ZEAF aspects in a rather well balanced way, except for Data (Column
1), where we found no allocated representation of the AMAM.

In associating the AMAM to the ZEAF perspectives, all artifacts were associated, some of
them in more than one perspective as a function of their attributes. The behavior of this
association phase is shown in Figure 15.
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Figure 15. Metamodel’s artifacts associated by ZEAF Perspectives.

It can be seen that the AMAM artifacts have a high association with Owner and Planner
and almost negligible presence in Contractor and Designer. The current alignment is clearly
a concern of the Owner and Planner perspectives, strongly defined by the current concep-
tual (Owner) and contextual (Planner) definitions at the enterprise. The Designer and Con-
tractor are of interest for information on how the alignment details are working at their
level. Perspectives at the Subcontractor and Worker level influence the alignment little to
not at all. The AMAM is used to produce the organization as-is model of the alighment
level, helping to spot possibilities for enhancing the issues for a better alignment and repre-

sent further the #o-be alignment of an enterprise.

The details of the implementation, criteria and process for associating the AMAM with
ZEAF aspects, perspectives and patterns can be found in paper D.
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ALIGNMENT ASSESSMENT: A CASE STUDY APPLYING AN EA-BASED META-
MODEL

The Alignment Metamodel Assessment Method (AMAM), already associated to EA do-
minions in the previous chapter, is also called an Enterprise Architectural-based metamodel
method. For purposes of consistency AMAM will be kept as the name. This method was
tested in a case study conducted in an intensive I'T service enterprise in Nicaragua, and
addressed two specific questions: (i) How can the proposed alignment assessment be ap-
plied in enterprises? and (i) What is the quality and use of the results of such an applica-
tion?

In order to conduct such a case study, a set of 71 questions was derived from the AMAM,
specifically from the artifacts’ attributes. This set of questions—the survey—allowed the

instantiation of the artifacts according to the attributes found in the surveyed enterprise.

The case study was conducted following the phases shown in Figure 16 below.

of it —

Analysis of
the model

Q‘ " Enterprise’! . ,
1 selection | SBITA model - alignment

assessment-enhancement

i Workshop! et _ _ _ _ L [~ ~ Oues )
Coordination I . e Question- opportunities- plans
_________ 2t Data, i swer artifact ! - - -
*’ Survey | Interviews | filtering | [ | mapping Inference
! iization | 1 execut ion | I; _process ! : ) rules |
1

document : ——————

Figure 16. Case study phases

The enterprise selected for this case study is a nationwide Internet Service Provider (ISP) in
Nicaragua. Part of the case study settings and conduction there involved weekly scheduled
coordination meetings with the enterprise’s managers, five workshops and five interviews
with business and IT personnel. The weekly coordination meetings were arranged among
the top managers and the authors. A list of 11 documents of the enterprise was selected
and the time for the data collection was defined as four weeks. A non-disclosure agreement
was established between the case study team and the managers. The case study was
planned and developed in three months. A total of 30 people at the enterprise, working in
the areas of IT, Production, Marketing, Accounting and Billing, were involved in the case
study. The top-level enterprise managers were involved in the data collection phase during
the weekly meetings. From the metamodel’s 74 artifacts, 23 wete instantiated (31%). The
enterprise alignment model is presented in Figure 17 below.
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Figure 17. Enterprise’s “as-is” alignment model.
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The alignment level was derived applying the inference rules to each View and View com-
ponent. Such levels are represented in histograms per View and per View component. The
histogram per View is presented in Figure 18.

Alignment Level

Views

Figure 18. Histogram of the alignment levels at each view

From the histogram the alignment level can be observed for each of the 6 Views: Partner-
ship (P): Has an alignment level 3, i.e. I'T is seen as an asset and process driver. Communica-
tion (C): Has an alignment level 2, i.e. limited mutual understanding between business and
IT. Governance (G): Has an alignment level 2, i.e. governance is tactical, functional and occa-
sionally responsive. Technology (T): Has an alignment level 2, i.e. the technology is used in
information transaction processes. Human Resource (HR): Has an alignment level 2, i.e. the
human resource capacity differs across the organization and is functionally based. Mezries
(M): Has an alignment level 1, i.e. the metrics used in the organization are based merely on

technical measurements.

The AMAM has the benefit of a limited set of 74 artifacts that can be modeled through 71
questions. It has been shown that the knowledge and maturity already available in expert’s
approaches can be used for more focused, limited and relevant representations in the frame
of the EA modeling endeavor. These characteristics allow us to avoid over-modeling. The
case study also shows that with this approach the top-level managers can not only see the
current enterprise alighment level but can also make informed decisions on alighment
enhancement possibilities through prioritization of the enhancements agreed to among IT
and B managers. Enterprises very seldom will have the possibility of enhancing the align-
ment in all possible View components. Concrete action plans were derived from the deci-

sions made and the approach presented.

The details of the design and results of the case study in which the AMAM was applied can
be found in paper E. A thesis at Nicaragua’s National Engineering University (UNI) that
was using the Organization-wide Approach for Assessing Alignment supported the find-

ings and conclusions in this case study [148].
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CONTRIBUTIONS

This section summarizes the contributions of the present research work.

An Organization-wide Approach for Assessing Alignment. This approach or method
is an elaboration based on Jerry N. Luftman’s well established theoretical and empirical
alignment assessment approach and was aimed at enhancing the measurability, traceability
and organizational involvement, in short assuring high-validity outcomes, and systemati-
cally documented and replication. Results from applying the proposed approach in two
case studies in companies in Sweden and Nicaragua are also presented. This alignment
assessment method and the case studies provided close, detailed insights into the alighment
assessment approach adopted as reference, i.e. Luftman’s approach. The details are pub-
lished in paper A.

An Alignment Metamodel Assessment Method (AMAM), associated with EA frame-
works. The AMAM developed consists of 74 artifacts and 190 inference rules that can be
found on-line at [137]. The clearly stated set of artifacts in the metamodel, templates of
entities and their attributes, relations and inference rules define a systematically docu-
mented and replicable alighment assessment method. The process is systematically docu-
mented as shown in Figure 17 above. The process and outcomes from the application to a
case study are shown in Figure 16. The reusability of the alignment assessment method is a
direct derivative of the systematically documented process and outcomes discussed above.
The viability of the method has been tested in the case study reported in paper E and the
details of this contribution can be found papers B, C and D. The validity of the outcomes
is achieved by the above-mentioned measurability, accuracy and credibility in the data col-
lection, and organizational involvement inherited by the Organization-wide Approach for

Assessing Alignment elaborated.

The AMAM was associated with the Zachman framework. The elaborated metamodel
can be considered a custom built architectural framework for the specific alignment as-
sessment concern [101]. The relevant modeling artifacts of the AMAM were associated in
the aspects and perspectives of the ZEAF. The details are reported in paper D.

Both alignment assessment methods described above have been tested in case studies in
this research work. AMAM was performed in a major Internet Service Provider in Nicara-
gua and is reported in paper E. Two case studies were performed with the Organization-
wide Approach for Assessing Alignment in enterprises in Nicaragua and Sweden, as re-
ported in paper A. The use of the AMAM for informed decisions on alignment enhance-

ment possibilities is reported in paper E.

The details of the contributions are found in papers A to E. In paper A the authors are
listed in alphabetical order, the author of this thesis was the initiator of the paper, as well
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the proposed assessment method, responsible for the data collection process, and the
analysis of one of the case studies as well as coordinating the questionnaires and the selec-
tion of respondents in the cases studies reported. In paper B, D, and E the author of this
thesis, heading the list of authors, was the initiator of the papers, developer of the pro-
posed assessment method, responsible for the data collection process, and the analysis of
the case study reported. In paper C the author of this thesis was responsible for the defini-
tion of the process or “logical flow” for the BITA issues prioritization presented in this

paper.

RESEARCH DESIGN

This section covers a summary of the methodological aspects that have guided this work.
The particulars of the research conduction are found in papers A-E.

A number of literature research strategies can be found. Table 3 below presents a number
of different research strategies (adapted from [141]). These strategies vary with the type of
research questions, the amount of control the investigator has over the event investigated

and the degree of interaction with the studied object.

Table 3. Research strategies. Adapted from [139].

Type of research question Control over event | Interaction
Experiments How, Why Yes Partialo to Full
Survey Who,  what, where, how | No None

many/much

Document/Archival Who, what, where, how | No None
analysis many/much
Case study How, why No Partial

Mainly two strategies have been used in this research work. The document analysis re-
search strategy was used to define the appropriate assessment approach from the alignment
field and the further elaborations to enhance the particular gaps found in the chosen ap-
proach. Details and results on such issues can be found in papers B and C. This research
strategy was also used to develop the alignment method proposed; special attention was
devoted to elaborating the derived metamodel, as can be seen in papers E and F. For the
development of the AMAM and association with the EA, please see details in papers A, B
and D. The case studies approach was used to corroborate the theoretical proposals the
author was developing; the main aim of this research approach was to test the proposed
alignment method. Details and results on such issues can be found in papers A and C.
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A number of data collection methods can be used, for instance Documentation, Archival
Records, Interviews and Direct observations [140]. Table 4 shows the data collection
methods used in this work.
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Table 4. Data collection methods, strengths and weakness for different sources. Adapted from [Yin 94]

INTRODUCTION

Strengths Weakness Used in
this
thesis
Documentation Stable: can be reviewed repeat- Retrievability: can be low
edly Yes
. Selectively biased: if collection is
Unobtrusive: not created as a | | ) i
incomplete
result of the study P
Exact: contains exact references | Reporting bias: reflects (un-
and details of an event known) bias of the author(s)
Broad coverage: long span of .
i & " g dp Access: may be deliberated
ime, many events and many
> Y Y| blocked
settings
Interviews Targeted: focused directly on the | Bias: due to poorly constructed
topic of study questions Yes
Insightful: provides perceived Response bias
causal inferences
Inaccuracies: due to poor recall
Reflexivity: interviewee gives
what interviewer wants to hear
Direct observa- | Reality: covers event in real time | Time-consuming
tions No
Contextual: covers context and Selective: unless broad coverage
event
Reflexivity: event may proceed
differently because it is being
observed
Cost: hours needed by human
observers
Participant obser- | (Same as above for direct obser- | (Same as above for direct obser-
vations vation) vation) No
Insightful into interpersonal Bias due to investigator’s ma-
behavior and motives nipulation of events

The documentation and structured interviews used to gather information for the applica-
tions of the alighment assessment method proposed here is detailed in paper A, precursor
test, and in paper E. The data gathered in the interviews were in some cases complemented

with data from documentation for the case study reports.

Some of the weaknesses in the documentation data collection were dealt with by assem-
bling and training a team of case study supporters, who were undergraduate students at
UNI and KTH working on these case studies as part of their own thesis activities. In such
training a search for and creation of a documentation and data retrieving inventory was
covered and designed using keywords—key concepts—based on the data demanded by the
assessment methods.
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In one of the case studies, because the documents were chosen from an inventory available
from a previously conducted organizational assessment, the inventory of documents re-
quested was not controlled by the organization under study. The availability of such re-
quested documents was checked zz-situ giving little opportunity for conscious bias of avail-
able or unavailable documentation. The assessment methods proposed in this thesis did
not rely only on data retrieved from the documentation; the possible bias from incomplete
document collection was diminished by doing data collection through organization-wide
interviews. However, the greatest confidence in the data came from documents No prob-
lem of access to existing documents was detected during the case studies. For details see
papers A and E.

The interviews were conducted using an organization-wide approach. Interviewed person-
nel at each organization were defined randomly by the case study team at each of the or-
ganizational departments chosen. The interview questions were closed ones and presented
to groups of interviewees with no possibility of sharing responses as the answers were
written rather than oral. The questions were asked of the group with a short explanation
and limited time to answer. A test of the clarity of the questions was conducted with other
“test interviewers” at two different organizations with analogous expertise to the targeted
interviewed personnel, thus decreasing the possible problem of unclear questions or sub-
jective interpretation of them. The data collected in the interviews were validated with the
data collected in the documentation and any other evidence, e.g. report available on IT
systems. For details see paper A and E.
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